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V RE FAC K. 


Upon' completing the first two volumes of “ Thk English Cvclop.edia ”—namely, one 
of Geography, and one of Nat UK An History —the Conductor is called upon to say a few 
words upon the general nature of the work, and its progress to the present time. 

“ The English Cyclop.edia,” as announced from the first, is based upon “The Penny 
Cyclopaedia of the Society for the Diffusion of Useful Knowledge.’’ The copyright of that 
great work being the property of the Conductor, he alone had the power of remodelling it 
throughout, so as to adapt the original materials to the existing state of knowledge. To 
accomplish this in the most effectual manner, it was determined to publish “ The English 
Cyclopaxlia” in Four Divisions, each having its own alphabetical arrangement; these 
Divisions being— I. Geography ; IT. Natural History: 1H. Sciences and Arts: IV- 
History, Biography, Moral Soiencks, Literature. 


During the progress of the publication, the Conductor has become mere and men; satisfied 
that the plan of issuing "The English Cyelopa-dia ” in Four Divisions is a judicious arrange¬ 
ment. It has the obvious advantage of completing, in a comparatively short time, large 
departments of knowledge with the most recent information. Finishing the great branches 
of Geography and Natural History in two years and a half, the beginning and the end of 
each Series will not present different aspects—-the one somewhat antiquated, the other 
perfectly fresh. The editorial labour, too, being more condensed, the relations and pro¬ 
portions of each article and subject can lie better preserved. The Conductor has no reason 
to regret that it was resolved to produce a new Cvclopiedia in a new form. The old 
materials were of the highest value ; but the edifice required to be rebuilt. 

The amount of literary labour which this remodelling lias involved will at once be seen 
by any one who will compare the articles of the present work with those of the original. 
That labour has not been confined to revision and correction. Many new articles have been 
introduced, and many of the old ones supplied by others wholly re-written. The changes 
which have taken place since the “Penny Cyclopaedia'” was commenced, twenty years ago, 
have rendered every branch of information in some degree a new study. That no diligence 
has been spared to collect every fact not previously recorded ; to systematise articles that from 
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tho ,I©ng course of publication of the original work were disconnected ; to make the refer- 

4 ' 

wices complete ; and truly to present, as far as a “ Dictionary of Universal Knowledge ” can 
present, the advanced opinions of our own times ;—to this labour, amongst all engaged in the 
work, the Conductor can bear the most ample testimony. In this Division of the Cyclopaedia, 
his own duties have consisted only in a general superintendence, lie is deeply indebted to 
the exertions of Dr. Edwin Lankkstkk, by whose care the Cyclopaedia of Natural History 
has been brought into a more systematic shape ; while every exertion has been made to bring 
up the articles to the science of the present day, much that was obsolete has been removed. 
The scientific connexions of Dr. Lankkstkk have enabled him, in editing this department, to 
have access to the opinions of the host living authorities, and to secure the ablest assistance 
wherever required. 


Of the typographical 
Conductor can confidently 


execution of this work, in the essential point of accuracy, the 
speak. Of its other merit, that of mechanical execution, he 


believes that no work of such remarkable cheapness 


was ever produced with the beauty that 


was once considered exclusively to belong to the dearest class of books. 


I hxemlirr, 1(1.13. 
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A ATiD-VAKK. 

A AltD-VAKK (Ori/iTmq.nx, (h'l.flVoy), iii Zoology, n gt'ima of ] 
uni main lieloiiging to tilt' vlasa Mum null in, anil miliir A'llcntntrr. 

Tlu; t)rj/rleri>)iu.‘i in now Hr]iaratfd from Ihu Mi/niurnjihni/n, or ! 
Ant-Katorn of l.iimioua, with which it hail been formerly anaociateil. ! 
In i*.n anatomical structure it hears a much closer relation to the 
armadillos than to any other quadrupeds, not. even excepting the 
ant-eaters, with which it was formerly associated. Tiiku these animals, 
the On/rtem/HM is provided with large and powerful claws, for digging 
up roots and insects, and for forming subterraneous burrows; and, 
like them, has neither incisors nor canine teeth. Its molar teeth, 
however, are altogether peculiar, both in form and structure, and 
have no resemblance to the teeth of any other known animal. Of 
these there are live large ones on each side (both in the upper and 
under jaws), which are always permanent; and a variable number of 
from one to three smaller ones, placed in front, of the others, and appa¬ 
rently representing the false molars of ordinary quadrupeds. The lirst 
of the large molars is smaller than any of the other four, and of a 
cylindrical form, somewhat compressed or flattened on the sides; the 
second is rounder: the third and fourth are each composed of two 
similar cylinders, as it. were, soldered together; and the last, is a 
simple cylinder, like the first and second. Immediately in front of 
these are the small or false molars, which, falling annually, vary in 
number according to the individual. I’mpcrly speaking, the teeth 
of these animals are destitute of real roots, and are therefore, like 
the tusks of the elephant, and the incisors of the rodentia, capable of 
being indefinitely increased, by the deposit of new matter on the 
under extremity', to counterbalance the continual wear of the upper 
surface. 

In the form of the extremities the On/flrm/iHs resembles the- 
armadillos still more nearly- than in the nature of its dental system. 
The legs arc remarkably short and stout; the feet plantigrade (that, 
is to say, the animal walks upon the whole sole of the foot, as man anil 
the liear, instead of bringing the point of the toe only in contact with 
the ground, as may he observed in the dog, horse, Ac.); and the toes, 
of which there are four on the fore feet and five on the hind, are 
armed with extremely large and powerful claws, flattened horizon¬ 
tally, and scooped or hollowed out on the under surface, so as to form 
a most efficient instrument for digging :uid burrowing beneath the 
surface of the earth. This process is still further facilitated by tin; 
oblique form of the anterior extremities, arising from the unequal 
length of the toes; the two interior being considerably longer than 
the others, and the whole diminishing gradually from the index (or 
toe corresponding with tho fore-finger) outwards. In other parts of 
its anatomy the Ori/etcropun resembles both the armadillos and the 
ant-eaters, and particularly in the form and structure of the stomach 
and alimentary cunal. The reader who is desirous of further informa¬ 
tion upon these subjects muy consult Cuvier's ‘ borons d’ Anatomic 
Comparce,' and his great work, ‘ Sur lea Ussemeus Fossiies,’ from 
which tho dotaila hero given are for the most part abridged. 

Tho only species of this curious genus with which zoologists are at 
present acquainted is the Aard-Vark (Oryclrropua Uaptnri a). It is an 
animal oxtreniely common in some parts of Southern Africa, though, 
from its nocturnal habits and extremo timidity, it is not so frequently 
seen os many others which are in reality scarcer. Its colonial name 
of imrd-vark, or earth-pig, by which it is known among the Dutch 
inhabitants of the Cape of flood Hope, is derived as well from its 
habit of burrowing as from tho goneral appearance which it bears, at 
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first sight., to a small, short-legged pig. This Miimal, whi n full grown, 
measures about three feet five inches from the .-iioiil to tin* origin of 
the tail; tho head is eleven inches long: the ears six inches; and the 
tail one foot nine inches. The heart is long and attenuated; tho upper 
jaw projects beyond tho lower, amt ends, as in the common hog, in 
a truncated rations snout, having the no.-trils pit-reed in the end of 
it ; the mouth is small for the size of the animal, and the tongue Hat. 
i and shinier, not cylindrical as in tlu* true ant-rah rs, nor capable of 
! being protruded to such an extent n< in these animals: it is, however, 



Aanl-Vark [Or>/< trrupus C.ipnisis}, 


cowered in like manner with a glutinous saliva, which firmly retains 
: tho ants, upon >\hich the animal lives, and prevents those which mice 
come in contac t with it from escaping afterwards. Tho ears arc large, 
erect, and pointed; and the eyes, which are of moderate size, am 
■ situated between them and tho snout, about, two-thirds ol the distance 
from the extremity of the latter. The body of the aanl-vark is thick 
and corpulent; the limbs short and remarkably strong; the liido 
thick, tough, and nearly naked, having only a few stiff hairs, of a 
pale reddish-brown colour, thinly scattered over it, excepting mi tho 
hips and thighs, when? they an? more numerous than elsewhere. The 
tail is about half tho length of tho body and head together, and, like 
tho body, is nearly naked ; it is extremely thick and cylindrical at the 
base, but decreases gradually towards the extremity, and ends in a sharp 
point. 

Thus formed, the aanl-vark is in .all respects admirably fitted for tho 
station which nature has assigned to it in the grand economy of the 
animal kingdom. It feeds entirely upon ants, an* 1 in this respect 
fulfils the same purposes ill Southern Africa which is executed by the 
Panyolinx in Asia, the Mi/mum/t/ntf/a in America, and tho JJrhuhia in 
Australia. 

These insects raise mounds of an elliptical figure, to the height of 
three or four feet above the surface of tin ground ; and 
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are thtM’gtjmntic ant-hills in some parts of Southern Africa, that they 
areMbium^MOl extending<>ver tiie plains oh far ax the eye can reach, 
and enclose together that the traveller's waggon can with difficulty pass 
between them. They abound more especially in the Zeurevelden, or 
eOUr districts, ho called from producing a kind of sour grass; are seldom 
found on the karroos or downs, and never in very dry or woody districts. 
9f constant exposure to the rays of a powerful tropical sun they becoino 
00 hard and indurated on the outer surfuce that they easily support the 
weight of three or four men, and oven a loiuled waggon will sometimes 
pass over without crushing them. Internally these mounds are of a 
spongy structure, something resembling a honeycomb, and are so com¬ 
pletely saturated with animal nil that they inflame without difficulty, 
and are an excellent substitute for wood or coal. 

Wherever ant-hills abound the aanl-vark is sure to be found at no 
great distance. Ho constructs a deep burrow in the immediate vicinity 
of his food, and changes his residence only after he has exhausted his 
resources. The facility with which he borrows licucalh the surface 
of the earth is said to lie almost inconceivable. We have already 
seen how admirably his feet and claws are adapted to this purpose; 
ami travellers inform iis that it is quite impracticable to dig him out, 
as he can in a few minutes bury himself at a depth fur beyond the 
reach of his pursuers; and, further, that his Htrengl.li is so great as 
to require the united efforts of two or three men to drag him from his 
hole. When fairly caught., however, lie is by no means rot.eiitivo of life, 
but is easily dispatched by a Hliglit blow over the sunlit. The iiai-il- 
vai-k is an extremely timid, harmless animal, seldom removes to any 
great distance from his burrow, being slow of foot and a bad runner, 
anil is never by any chance found abroad during the day-time. On 
the approach of night he Hallies forth in search of food, and, repairing 
to the nearest inhabited ant-hill, scratches a hole in the Hide of it just 
sufficient to admit his long snout. Hero, after having previously 
ascertained that there is no danger of interruption, he lies down, 
and, inserting 1uh long slender tongue into the breach, entraps the 
nuts, which lly to defend their dwellings upon the first alarm, and, 
mounting upon the tongue of the anrd-vark, get entangled in the 
glutinous Hulivu, anil are swallowed by whole scores at a time. If 
uninterrupted, lie continues this process till lie has satisfied his 
appetite; but on the slightest alarm lie makes a precipitate retreat, 
and sucks security at the Isittoiu of his subterranean dwelling. Hence 
it is that those animals are seldom seen oven in those parts of tho country 
in which they are most numerous. Like other nocturnal animals, which 
pass the greater part of their livosin sleeping and eating, they become 
exceedingly fat, and their flesh is considered to lie a wholesome and 
palatable food. The hind-quarters, particularly when cut into hams 
and dried, are held in great esteem. 

AARD-WOLF (Protein, Is. Hoof.), in Zoology, a genus of digitigroile 
carnivorous mammals, founded by M. Isidore Oeotbuy St. Hilaire, for 
the purpose of giving a place to a new and singular qmulrupod brought 
some yeiii-s ago from Cafl'raria by tho traveller Delalaude. This 
genus is interesting to the Zoologist, as forming the intermediate link 
which connects the eivots with tho dogs and liyienas- -three genera 
which havo hitherto stood, ns it were, insulated from mirnmniliug 
groups, and widely separated from one another. Thu dogs and liyienas, 
indeed, hod been united a short time previous, liy the discovery of an 
intermediate species in the same locality which has since produced tho 
1‘mlile *; hut it is this latter specieH alone, which, uniting tho cha¬ 
racters of all these throe goncm, enables us to trace their natural 
affinities, and to assign to them their proper position in tho scale of 
existence. 

To the external appearance and osteologieal structure of an hyamu 
this truly singular animal unites tho head and feet of n fox, and 
tile intestines of a civet. Its teeth are remarkable : t-lie permanent 
canineH are tolembly large, hut the molars are small, and separated 
by intervals. Tt hits five tuos on tho fore foot, and four only on tho 
hind; the innermost toe of the fore foot is placed, as in the dogs, at 
some distance id iove the others, and therefore never touches the ground 
when tho animal stands or walks. The legs also are completely iligiti- 
griule; that is to Hay, tho heel is elevated, and does not come into 
contact with tho surface, as in man and other similarly formed animals, 
which walk upon tho whole solo of tho foot, and arc thence said to lie 
plantigrade. It is of great impiu-tanoo to remark tho difference between 
these two modifications of the locomotive organs, lieeanso they have a 
very decided and extraordinary influence upon tho habits and economy 
of animal life. Digitigrade animals, which tread only upon tho toes, 
and carry the heel considerably elovated above the ground, havo much 
longer legs than plantigrade animals, and are, therefore, especially 
fitted for leaping and running with great ease and rapidity. Aceord- 
ingly, it will lie observed that the horse, the stag, tho antelope, the 
dog, anil other animals remarkable for rapidity of course, partake 
strongly of this formation ; and evon their degree of swiftnoss is accu¬ 
rately measured by the comparative elevation of tho heel. Inattentive 
observers sometimes misapprehend tho nature' of this peculiar con¬ 
formation of the extremities of digitigrade animals, and are apt to 
confound the liOugh with the ankle, and to mistake for tho knee what 
is really the heel of tho animal. Thus we have heard it said that, in 
the hind legs of tho horse, the knee was lient in a contrary direction 
to that of man. This is by no moans true: a little attention to the 
succession of the different joints and articulations, will show that what 


is called tlic cannon-bone in the horse, and other digitigrade animals, 
in reality corresponds to the instep in man ; and that wlmt is gouerally 
mistaken for the kneo really represents the heel. 

In the particular ease of tho Prairie* the natural effect of the digiti- 
grude formation is, in some degree, lessened by the jieculiar structure 
of the fore legs, which, contrary to the general rule observable in most 
other animals, are considerably longer than the hind. In this respect, 
also, tho Prairie* resembles tlie hyicnas; and in both genera this 
singular disproportion between the anterior and posterior extremities 
abridges the velocity properly duo to their digitigrade conformation. 
This genus contains but a single spe-ies. 



Aari’.-’Wu'.f [Prattle* Lttlandii). 


Tho A aril- HV/, or Eartli-Wolf (Protein LahmtHi, Is. Ueof.; Vin-rra 
rrixlfiln, Span - .), is so called by the European colonists in the neighbour¬ 
hood of Algoallay, in South Africa, tho locality in which M. Delalaude 
procured his specimens of this animal. The size of the aard-wolf is 
about that of a full-grown fox, which it further resembles in its pointed 
muzzle; but it stands higher upon its legs, its ears arc considerably 
larger ami more naked, and its tail shorter and not so bushy. At first 
sight it might bo easily mistaken for a young striped hyieim, so closely 
does it resemble that animal in the colours and peculiar markings of 
its fur, and in the mane of long stiff hair which runs along the neck 
ami back ; indeed, it is only to lie distinguished by its more pointed 
head, and by the additional fifth too of tho foro feet. The fur is of a 
woolly toxturo on the sides and belly, but a inane of coarse stiff hair, 
six or seven inches in length, passes along tho nape of the lieek and 
back, from the occiput to the origin of tho tail, and is capable of being 
erected or bristled up, like that of the hyieim, when tho animal is 
irritated or provoked. The general colour of the fur is pale cinereous 
(ash-coloured), with a slight shade of yellowish brown ; the muzzle is 
black and almost naked, or covered only with a few long stiff mous¬ 
taches. Around the eyes, and on each sido of tho neck, are dark 
brown marks ; eight or ten bands of tho same colour pass over the body 
iu a transverse direction, exactly as in tlio common striped liyiuna; 
and tho arms and thighs aro likewise marked with similar transverse 
stripes. The legs and feet aro of an uniform dark brown in front, 
and gray behind. Tho long hairs of the mane are gray, with two 
broad rings of black, the second of which occupies the point; those 
"of the tail aro similarly marked, and equally long and stiff; whenoo 
it appears as if the mane and tail wero clouded with an alternate 
mixturo of black anil gray. Tho oars are gray on the interior surface, 
and dark brown oil the outer. 

In its habits and maimers tho aard-wolf resembles tho fox: liko 
that animal, it is nocturnal, and constructs a subterraneous burrow, 
at tho bottom of which it lies concealed during the daytime, and only 
ventures abroad on the approach of night, to soareh for food anil satisfy 
tho other calls of naturo. It is fond of the society of its own species; 
at least, many individuals have been found residing together in tho 
snmo burrow ; and, as they aro of a timid and wary character, they 
have generally three or four different entrances to their holes ; so that, 
if attacked on ono side, they may secure a retreat in-on opposite direc¬ 
tion. Notwithstanding tho disproportionate length of their fore legs, 
they are said to rim very fast; and so strong is their propensity to 
burrow, that one of M. Dolalando’s specimens, perceiving itself about 
to bo run down and captured, immediately ceased its flight, and began 
to scratch up the ground, as if with tho intention of making a now 
onrtli. 

M. Isidore Geoffrey St. Hilaire has bcBtowed upon this species the 
namo of Prulelr* Lalandii, but Spun-man and Lovaillant mentioned 
the aard-wolf long before the date of M. Delnlande’s joumoy; and 
the fonner has not only described it with tolerable accuracy, but has 
oven ascertained its truo generic characters. (Sporrman’s ‘ Travels,’ 
vol. ii., p. 177.) 

In the ‘Second Voyage’ of Levaillant, vol. ii., p. 360, mention is 
likewise made of this animal under the appellation of ‘ Loup de Terre,’ 
which is a simple translation of its colonial name, aard-wolf. 

Span-man mentions having found ants in the stomach of the Protele*, 
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and these insects, it may be observed, are also a favourite food of 
the bear. 

_ ABDOMEN, the Betty, from ahdo, to hide, hocause it conceals or 
hides its contents. The last syllable is only n termination. The 
.Lower Betty, Imue Venter, A trim, (,'utter, Ac. Ac., are synonymous. 

The human body is divided by anatomists into three portions—the 
hood, the trunk, and tho extremities. Tho head and trunk enclose 
cavitioB which contain the organs or the instruments by which the 
most important functions of tho living body are performed. Tho trunk 
forms two cavities, tho superior of which is termed the Thorax or 
Chest, and the lower constitutes the Abdomen. 

In tho artificial skeleton nothing is shown, because nothing remains 
except tho mere framework of the body, or the bones; but in the 
natural state, when the soft parts remain as well ns tho bones, there 
is a complete partition between the cavity of the chest and that of the 
alxlomen (fly. I., 1, 2). This partition is effected by means of an organ 
which is termed the Diaphragm (fly. f, 1, 2), a name derived from a 
Greek word signifying to divide. Tho diaphragm is composed partly 
of membrane, but chiefly of muscle ( Piy. II.) It is placed transversely 
across tho trunk at about its 
middle portion, dividing it 
into two pretty noarly equal 
halves (Piy. I.) But the dia¬ 
phragm is a moveable body ; 
it is, in fact, one of tho main 
organs of respiration: its chief 
function consists in alternately 
increasing and diminishing the 1 
capacity of the thorax and 
abdomen, for the purpose of 
respiration. But siueo tho very 
partition which separates these 
two cavities from each other is 
perpetually changing its rela¬ 
tive ]msition • •noweueroachiug 
upon tho one, and now upon 
tho other—it is obvious that 
their natural capacity must bo 
constantly varying. 

Tho cavity of tho nbdomon 
is bounded above by the 
diaphragm (Piy. I., 1,2), below 
by the bones of tho Pelvis or 
basin (Piy. I., 3, 3), which 
may bo considered as belonging 
to the bones of the lower ex¬ 
tremities, beforo and at the 
sides by the abdominal muscles, 
behind partly by the muscles 
of the loins, and partly by tho 
bone of tho spiuo. The Spino Fm. 1. 

is composed of a number of 

separate bones, each of which is termed a Vertebra. The vertebral are 
firmly united together, and by their union form what is commonly 
called the back-bone, termed by anatomists the Spinal Column, or the 
Vertebral Column. 

Tho cavity of tho abdomen is lined throughout by a thin, but dense, 
firm, and strong membrane, termed the Peritoneum, from a Urook 
word signifying to extend around. 

Wo have thus spoken of the abdomen as a cavity, but without 
explanation this mode of expression may occasion misconception. 
During the state of life there is 
co cavity. The abdomen is always 
nompletely full. Ithas beenstnted 
that the diaphragm alternately 
enlarges and diminishes the space 
proper to the abdomen; but tho 
abdominal and lumbar muscles, 
which form so large a part of tho 
boundaries of the abdomen in 
front, at the sides and behind, in 
like manner, alternately contract 
and relax. The consequence is, 
that a firm and uniform pressure 
is at all times maintained upon 
tho whole contents of the ulido- 
men, so that there is always tho 
most exact adaptation of the con¬ 
taining to the contained parts, p, 0 . n.—Diaphragm, removed from its 
and of the viseera one to the natural situation between tho Chest 
other, not the slightest space or and Abdomen, 
cavity ever intervening, either 

between the walls of the abdomen and its viscera, or lietween one 
viscus and another. By the cavity of tho abdomen, therefore, is not 
meant what the expression might at first view seem to denote, namely, 
a void or empty space; but the term is merely employed to mark 
the extent of the boundary within which the abdominal viscera are 
enclosed. 




. The abdomen, fur practical purposes, is artificially mapped out into 
the following regions. 

I wo imaginary lines are drawn across the alxlomen, one of which 
is supposed to extend from alsrnt the seventh rib on one side to the 
same point oil the opposite side (Piy. III., 1, 1). The second line is 
supposed to extend from the fore purl of the large bone of tho pelvis 
to the sumo projecting point mi the other side (2, 2). These lines mark 
out three large ami distinct spaces pi, 4, 5). The space above the 
upper lino is termed tho Epigastric Kcgion (3). The space below tho 
lower line is termed the Hypogastric Region (5). Tlie space included 
between the two linos is termed the Umbilical Region (4). 

Two lines arc next supposed to extend vertically, one on each side, 
Jrom between the seventh rib to the prominence formed by tho largo 
bone of the pelvis (Piy. II I., 0, G). By these vertical lines tho three first 
regions are still further 
subdivided in tho follow- 
ing mannerThe right 
ami ielt parts of the 

Epigastric Kcgion form gJt' 

twodixtiiictrugioiiH(7,7); W J 

these arc termed tho right B; JJb£ 

and left Hypochondriac Mij W, jt 

Regions (7, 7); while the 

central part retains the .^ SsOfM v 's 

name of the Epigastric 

Region (3). In like man- f Jw? \ 

net- tlie right and left ||\ 

Region form two distinct ^ jySjBjk,. JL n iSNi I 
regions (8, 8), which arc ‘ -g 

termed tho Lumbar Re- jJltty, ■.,■ /. A * 

gions (3, 8), while tlie, 4 

central pari retains the BfHgJw'' wJf. 1 * 

name of the Umbilical A 

Region (4). Moreover, f 'jJKUL Bwl 

the right and left parts of h; A 

tho Hypogastric Region i | jjm ./Iv'v 4| } 

are at tlie same time each f ■ v / t * \ 

divided into two, which | IBEiL.' • I 

arn termed the Iliac Be- \ /jtljg/A ' n * || : 

gions (!), !>), while the t r ^ - If j 

central part is termed tho f ; ff . i / \. ' > 

Region of the I’ubis (f>). i > \ v 

The term Abdomen, «■“ a..-. 0 

as applied by entoinolo- j (I 

gists to Insects, lias a 

somewhat different signification from the same term when applied 
to other animals, being used for the whole ' portion of tlie body 
of an insect behind tlie corselet (thnrn.r), and including tho hack as 
well as the belly. It consists, ill most eases, of a number of rings 
without any jointed members for locomotion, ami uniformly encloses 
a portion of tho intestines, though sometimes but a very small one. 
These rings, or very short hollow cylinders, arc severally united with 
each other by a joint, by a membrane, or sometimes by an intimate 
junction, the exact line of which is not \;ery apparent. The rings in 
Nome cases, as in the grub of the elnimeloon-Uy, slide into one another 
like tho tubes of an opera-glass. Each ring is technically termed a 
segment (ecynuutilm), virtually composed of two principal pieces, which, 
when distinct, are termed arches; the upper flic arch of the back, tho 
under the arch of the belly, lu some cases these two portions arc not 
distinct, but, when they arc so, the two borders usually come into 
contact. When they do not, but remain free, olio usually, more or 
less overlaps tho other, ns in lines. In caterpillars, grubs, and wingless 
insects, such as the Ilea, where tlie joining of tlie corselet with tho 
abdomen is not apparent, tlie abdomen may always be known by tho 
legs never being jointed with it; and in caterpillars it usually consists 
of all the body behind the six fore legs, which are always on tho 
corselet 

ABDOM INATjE.S, in Zoology, the name of a group of fishes, to which 
different naturalists have attached a more or less extensive signification, 



Salmon, given ns a specimen of the family of Abtlominules. 

according to tho particular principles of tlicir several systems. Tho 
classification of fishes given by Linnams is founded upon the presence 
and position of the ventral fins (those of the belly) in relation to tho 
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‘ pectoral (thorn of the breast); and these ho regards as analogous to Generic Character. 

the fore and hind members of quadrupeds, and to the wings and feet Flowers monoecious. 

of birds. Linnaeus includes, in his order A bdominales, all those species Mala. Catkins simple, solitary, terminal, or axillary, stamens 

which have tho ventral fins placed bohind the pectoral, or upon the obtuse, and often callous at the apex, terminated by a jagged 
abdomen, tho cartilaginous fishes alone excepted; which, after tho membrane. , . „ 

example of Hay, Willoughby, and Artedi, ho very properly considers Females. Catkins somewhat cylindrical; thoir scales two-ftowered, 
as forming an order apart. This arrangement is not now generally imbricated, and having frequently at their base externally a braotoa, 
adopted, but the term A Mom inal.es denotes a family, or subdivision, which is either very short or lengthened beyond the scales themselves, 
of malneoptorygious (or soft-finned) fishes, only; and, in this restricted and terminated by a taper point. , 


sense, includes the greater number of tho fresh-water species, as well 
as those which, like the salmon, periodically migrate from the ocean 


to deposit their spawn in fresh water lakes and rivers. M. Cuvier nous wing. 


Cones 11 lore or loss cylindrical; tho scales imbricated and woody, 
but not thickened at tho extremity; seeds ending in a membra- 


milxIivifleH thin family into five Huboiiiinato gnmpH, all of which ho Kmhryo about the length of the seen, with several closely-packeu 
has defined by appropriate and unequivocal characters. Ho denomi- cotyledons. . . 

nates tliese suli-fainilies, Ci/prinoldrs, Situ raid' s, Xtdirtona'ides, (Jlapeaides, Trees of various sizes, usually with a straiglit, conical, undivided 

and Lneioides respectively, from the carps, silures, salmons, herrings, trunk, from which proceed spreading, horizontal, or drooping branehos, 
and pikes, tlic typical genera from which their characters ore severally arranged in a pyramidal manner. Leaves either solitary, or collected 
taken. in little fascicles, deciduous or evergreen. 

ABKLE TREE, in Botany, tho English tuuno <>f the Papains a'ln. From Pinas (tho Fine-Tree) Abies (the Fir-Tree) is obviously 
(Foi'Ui.rs.] distinguishotl by its more pyramidal form, and by its leaves arising 

ABELMOSCHI’S, in Botany, a genus of tho Mallow tribe, usually singly from around the stein, not by twos or threes, or a greater 
refer red to Hibiscus. [Hniiscrs.J number, from out of a membranous shrivelling sheath, as well as by 

ABERDEVINE (Uardnclis spinas, Cuvier; Fringilla ligurina, the characters in tho fructification above described. Its species form 
Hanzaui), sometimes called the Siskin, a well known song-bird, four very natural tribes, of the first of which, the Si leer Fir may be 
which lias Home resemblance to the green variety of the canary- taken as tho representative; of the second, the Norway Spruce; of the 
bird, but there is considerable difference in individual birds with third, the Larch; and of the fourth, the Cedar of Lebanon. As most 
respect to the brightness of colouring. The colours of the male of these are interesting, either for the excellence of their wood or ns 
in full plumage are es^followa : top of the head, black ; ear coverts, objects of ornament, we shall briefly notico those that are at present 



in little fascicles, deciduous or evergreen. 

From Pinas (tho Fine-Tree) Abies (the Fir-Tree) is obviously 
distinguished by its more pyramidal form, and by its leaves arising 
singly from around tho stem, not by twos or threes, or a greater 
number, from out of a membranous shrivelling sheath, as well as by 
the characters in tho fructification above described. Its species form 
four very natural tribes, of tho first of which, the Mirer Fir may bo 
taken as tho representative; of the second, tho Norma// Spruce ; of the 
third, the Larch; and of the fourth, the Cedar of Lebanon. As most 
of these are interesting, either for the excellence of their wood or as 
objects of ornament, we shall briefly notico those that are at present 
best known. Those who wish for further information should consult 
Mr. Lambert’s ‘Monograph of the Genus Pinna,’ L. 0. Richard's 
‘ Me moire series Coniferes,’ Miehaux’s “ Histoire des Arbres ForcHtiors 
ile i’Auuh-iquo Septontrioiiale,’ Loudon’s 1 Arboretum ot Fmticetum 
Britannicum.’ 

Sect. I. - Silver Fins. 

Leares (/rousing singly round the bravehes, and all turned towards 
one side. 

Abies Pieea, the Silver Fir (Abies peelinata, Do Candolle; Pinas 
Pieea, Linnunis). Leaves arranged like the teeth of a comb, some¬ 
what cmargiuate, of a whitish colour underneath. Cones ereet, 
with very blunt closely-pressed scales, which are much shorter than 
the taper-pointed inflexed bracts. It is a native of tho mountains of 


A bird wine, el- Siskin ( C.intu. lis spimts). 

dusky; a line above the eyes ; sides of lieok, throat, and cliest, lemon ! 
yellow; back and shoulders, dark olive green, with olwcuro dusky j 
dashes; quills, brown, with an oblique yellow lwr and another 
above, produced by tho yellow edging of the greater coverts ; flanks, 
dusky, with a few brown dashes; rump, yellow, slightly washed 
with green ; two middle tail feathers, dark brown, the rest yellow, 
tipped with brown ; hill and legs, brown colour. Length, 4 j inches. 
Tail, short and forked. Tho plumage of the female is loss bright and 
decidedly marked. 

Sepp has delineated the nest of tho aberdevine in the cleft of an 
oak, built with dry lient mixed with leaves, and profusely lined with 
feathers; tho base neatly rounded, and the feathers projecting above 
the rim, and concealing the eggs, which are bluoish-whito, speckled 
with purplish red, like those of tho goldfinch. Tomminck, again, 
says it builds in the hiajust branches of tho pine. 

It breeds in tho nortlwif Europe, mid only visits Britain, Germany, 
and France in tho autumn and winter. It is represented in some 
books as very irregular in its migration, particularly to this country; 
but wo suspect that this opiuiun has arisen from irregular obser¬ 
vation, for, since our attention has been directed to the subject, we 
hnvo remarked its arrival about Lee, in Kent, to be almost as regular 
as the departure of the swallows, which takes place about the samo 
time. During its winter stay with us, the aberdevine feeds chiefly on 
tho seeds of the birch and alder. 

As a cage-bird it is frequently paired with the oanary, to produco 
what are termed mule-birds; hut it is, besides, a lively and persevering 
songster. 

ABIES, in Botany (the Fir), a genus of trees of the Coniferous tribe, 
woll-known for the valuable timber which is produced by many of tho 
species. It was formerly considered a part of the genus Finns; but 
modern botanists have made it a distinct gonus. The English appel¬ 
lation is the Saxon furk-vmdn, fir-wood. 


' il' Maoris; y.H ’ :»» i 




Silver Fir {Abies ricea). 

the middle and south of Europe, in stony, ilry, exposed situations. 
Its favourite district seems to be on the Pollino and in the forest of 
Kubia, in the kingdom of Naples, where it is found in all its grandeur, 
often growing from 180 to 150 feet in height, and richly meriting the 
mime pulcherrima (most beautiful), applied to it by Virgil. This tree 
is readily known by its leaves having their points all turned towards 
the sky, and being mealy underneath, as well as by its long, eroet, 
Btalkless cones, of a greenish-purple colour, bristling with reflexed 
taper points of the bracts that subtend tho scales. It is the Sapin 
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of the French. Planks of indifferent quality, on account of their 
softness, are Bawn from its trunk, which also yields Burgundy pitch 
and Strasburg turpentine. For its successful cultivation in this 
country it requires strong land, such as will suit the oak, and a 
sheltered situation; it will then become a very large tree. From a 
communication to Mr. Lambert, it appears that trees have been felled 
which, at 100 years of ago, contained six loads, or 240 cubic feet, of 
timber. It is said by some to grow slowly for the first fifteen years, 
hut afterwards with great rapidity. A plant in Woburn Park is 
recorded to have grown for 110 years at the rate of one foot in height 
and nearly throe and a half cubic foot per annum. Its trunk some¬ 
times arrives at 150 feet in height, and six feet in diameter. 

Antiquarians, not considering that this plant is the real Abies 
pulcherrima of Virgil, and of the Roman authors, have lost themselves 
in vain attempts to reconcile the declaration of Ciesar (‘ Do Bel. Uni.,’ 
v. 12), that lie found in Britain all tho trees of Gaul, except the laiecli 
and abios, with the woll-kuown fact that fir-wood is abundant in our 
ancient mosses, and has beon met with even beneath the foundations 
of Roman roads. What Ciesar meant was, no doubt, that ho did not 
meet with tho silver fir in Britain. Of the pine he says nothing, and 
therefore it is to be presumed that he found it. 

A bit* Hibirica, the Siberian Silver Fir (Pin tin Sibiriea and Pi tuts 
Pirhln, of the gardens). Scarcely anything certain has been pub¬ 
lished of this tree, which, according to Linnreus, Mr. Lambert, and 
others, is the same as tho dies picea. Qmelin deseiibes it us a uativo 
of all parts of Siberia as far us 58” N. lat. in mountainous regions, 
especially in tho upper country lying between the Irtish ami the Ob, 
where it forms dense woods. 

Abies grandis, Great Californian Fir (Pinus t/randis, Douglas and 
Lambert). Leaves long, narrow, very blunt, whitish beneath, all 
turned one way. Cones oblong, erect, rather curved, with very broad, 
uneven, downy scales, which are longer than the bracteie. Found, by 
Mr. Douglas, in low moist valleys in northern California, where it 
attains tho height of 200 feet. Tho wood is soft, white, and of inferior 
quality, (.'ones from three to four inches long; bracts very short, 
jagged, two-loliod, with a short intermediate point 

Abies balsa men, the Balm of Gilead Fir (A bin lia Isnm if era, Michaux; 
Pinus balsantm, Lambert). Leaves fiat, silvery-white beneath, either 
emnrginate or entire at tho point, all curved towards tho upper side. 
Cones cylindrical, oblong, erect, purple, with rounded, even, undi¬ 
vided scales. Found, along with Abies nigra and Abies alba, in tho 
coldest parts of North America, but always in detached indivi¬ 
duals, never in large masses. Tt extends also along the ridge of the 
Alleghanies ns fares tho crests of the mountains of North Carolina. 
It, forms a small slender tree, rarely more than 40 feet high, with a 
d iamoter of from 12 to 15 inches. The cones are four to five inches 
long, and about an inch in diameter. Its wood is light, of a pale 
yellow colour, and but slightly resinous; it is of little value, and is 
chiefly split up into staves for fish-barrels. The English name has 
been given in consequence of a resemblance between the clear trans¬ 
parent grcenisli-yellow turpentine, which is obtained from numerous 
cysts in its bark, and tho Balm of Giload of the shops. Tho turpentine 
is commonly known under tho name of Canadian Balsam. In 
England this is a small tree of very ornamental appearance when 
young, on the skirts of plantations, but it rarely acquires any 
considerable size. 

Abies nnbilis, Large-Braeted Fir (Pinas nub ills, Dougbis and Lam¬ 
bert). T,eaves very' numerous, falcate, all turned one way, of 
nearly the same colour on both sides. Cones oblong, erect, with 
rounded broad scales concealed by the long wedge-shaped two-lobed 
jagged scales, which are bent back, and terminate abruptly in a rigid 
elongated point. It is a majestic tree, forming vast forests upon the 
mountains of northern California, where it was found by Mr. Douglas. 
Tho timber is said to bo of excellent quality. The cones are about 
six inches long. 

Abies Frazeri, tho Double Balsam Fir (Pinus Frazeri, Pursh ami 
Lambert). Leaves linear, omarginate, silvery-white beneath. Cones 
oblong, squarrose. Bracts somewhat leafy, inversely eordate, mucronntu, 
roflexed. A native of the mountains of Carolina and Pennsylvania. 

Abies II ’ebbiana, Webb's Fir (Pinus Wcbbiana, Wallich and Lam¬ 
bert; Pinus spcctahilis, Lambert). Leaves linear, solitary, flat, all- 
spreading, and turned one way, silvery-white beneath, with a deep 
notch at the extremity. Cones oblong, erect, obtuso, with very broad, 
rounded, even scales. According to the account of Captain Webb, 
who first discovered it, this remarkable species attains the height of 
80 or 90 feet, with a diameter near the ground of 3 or 4 feet Its 
wood seems to be valuable. From what has been reported of its 
general appearance, it is probably One of the most interesting species 
that has yet been discovered. Inhabiting the wider regions of northern 
Indio, and found among plants which are more Siberian in their 
character than Indian, there can lie no reasonable doubt of its being 
well able to withstand the rigour of tho winters of this country. 

Abies Canadensis, the Hemlock Spruce Fir (Michaux; Pinus Cana¬ 
densis, Lambert). Leaves flat, arranged irregularly in two rows; 
when young downy, as well as the young slender branches. Cones 
very small, ovate, sharp-pointed, with rather acute, even, entire scales: 
seeds very small.—The most northerly situation in which this tree is 
found is about Hudson’s Bay, in lat. 51°, Near Quebec it forms 


extensive forests; in Nova Scotia, New Brunswick, Vermont, and the 
upper part of New Hampshire, it is extremely common; but in the 
middle and southern states of North America it is confined to the 
Alleghanies and tlieir dependent ridges, where it inhabits the sides of 
torrentH and tho bleakest, situations. It is a noble species, rising to 
the height of 70 or 80 feet, and measuring from 2 to 3 foot in diameter. 
It appears to be of slow growth, not arriving at its full dimensions in 
less than 200 years. When from 25 to 30 feet high its form is exceed¬ 
ingly elegant, but when old its huge limbs are apt to be rent and 
liroken by winds and snow; and their naked stumps, sticking out 
beyond tho young and verdant foliage, give tho trees an air of decre¬ 
pitude and decay. Tho wood is of little value, being neither sound 
uor durable. The bark is valuable for tanning ; mixed with ouk-l>ark, 
it is said to Vie much hetter than oak-bark alone. 

Abies llnmoniana, the Deciduous Silver Fir (Pinus Ihunoniana, 
Wallich; P. dnmnsa, Lambert), Leaves flat, all turned 
one way, serrulate towards tho points, covered beneath 
with a milk-white bloom. Couoh terminal, erect, 
ovate, blunt, very small, with lax, ovate, very blunt 
scales.—Found in the northern parts of India iu the 
provinces of Nepaul, Bootan, ana Gossain Than. It 
is a tree 70 or 80 feet high, with a clear trunk of 
from 15 to 20 feet, and a spreading very branchy 
head. The wood is of bad quality, being liublo to 
warp. 

Abies rdigiosa, the Sacred Mexican Fir (Pinus 
religiosa, Humboldt and Kunth). Young branches 
quite smooth. Leaves arranged in two rows, sharp- Cone of A. Jirunn. 
pointed, covered beneath with a glaucous bloom. 

Found by Tlumlsildt, on the lower bills of Mexico, at an elevation 
of 4000 feet. Duppe and Sohiede found it upon the cold moun¬ 
tains of Orizaba, at the highest limit of arborescent vegetation. _ It 
is described as a lofty tree, resembling Aids pi era and Abies halsainea, 
from which it is distinguished by its sharp-pointed leaves. The flowers 
are unknown. The branches are used lor adorning (lie churches in 
Mexico. According to Mr. Lambert, the cones are like those of tlio 
cedar of Lebanon, but smaller, and almost black. 

Abies birtella, the Hairy Fir (Pinus Idrtella, Humboldt and Kunth). 
Young branches covered with bail’s. Leaves arranged ill two 
rows, flat, acute, covered with glaucous bloom beneath. . Known 
only from the incomplete account of Humboldt, who found it on the 
mountains of Mexico, growing at an elevation of between 8000 and 
1)000 feet. He describes it as a small tree, three or four times as high 
as a man. 

Abies Smithiana, the Indian Silver Fir (Pinus Smithiana, Wallich). 
Leaves slender, four-cornered, whitish beneath, a little turned towards 
one side, dark green, from one 
inch to one and a half long. Cones 
from four to six inches in length, 
erect, ovate-oblong, with olmvate, 
rounded, even scales. A native of the 
slopcsofthe Himalaya Mountains. It 
is a tree of enormous size, with nearly 
opposite branches, covered with short 
down, and so arranged as' to form 
generally two rows. 

Shot. If. Sen ecu Firs. 

Leaves graving singly round tlic 
branches, and all spreading equally. 

Abies e.erehn, the Norway Sprtico 
Fir (De Candolle; Pinus aides, Lin- 
mens). Leaves scattered, some¬ 
what four-cornered, mucronate. 

Cones cylindrical, pendulous, with 
blunt, wavy, slightly-tootlied scales. 

It is a native of the mountainous 
parts of tho north of Europe, where 
it sometimes constitutes, as in Nor¬ 
way, the principal timber. It is 
found'all over Siberia as high as 70“ 

N. lat., in which region it is a certain 
sign of the presence of springs of 
fresh water, for it is only seen iu 
moist and springy places. When 
growing singly in rich soil, separated 
from other trees, this forms one of 
tho most beautiful objects that can 
lie imagined, with its long drooping 
branches touching the very ground, 
and its regularly pyramidal figure : 
but in other situations, in plantations where tlio trees are crowded 
and deprived of their lower brunches by want of light ami air, it 
becomes, after nino or ton years, an inelegant plant of little value 
except to be cut for poles. When in perfection (and occasionally 
it arrives at its greatest perfection in this country), it uequires u 
stature of 150 feet. Its wood is of u whito colour, of a fine even 
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grain, and very durable : in the market it is known under the name | 
of White Deal or Christiania Deal. In Norway it arrives at maturity 1 
in 70 or 80 years. Treos of such an age are what are usually cut 
down for exportation, and each yields on an average throo pieces of 



Norway Spruce Fir (Abies crceha). 

timber, cloven or twelve feet long. The Spruco is readily known by 
its leaves of one uniform dull green colour, spread equally round the 
branches, and by its long pendant cones. 

A hies (trim tali*, tho Oriental Kir (Pinus oriental**, Linmcus and 
Lambert). Leaves very short, uniformly imbricated, quadrangular, 
with a callous point. Cones ovate, cylindrical, pendulous, their 
Beales somewhat rhomlioid. To botanists this is known chiefly by 
a figure published by Mr.' Lambert after a drawing by Aubriet, the 
draughtsman who accompanied Tourncfort in his journey to the 
Levant. It was found by that traveller in tho mountains south-east 
of Trebisoud, above the convent of St John, it has been subsequently 
mot with by Hussian botanists in tho woods of Hingrelin, and was 
seen noar Toflis by Sir (loro Onsclcy; but little has been added to 
our knowledge of the species. The young branches are said to be 
hairy. The leaves are very short and dense. The cones are small 
and pendulous, of an ovale, tapering figure. 

Abie* alba, the White Spruco Kir (Michaux; Pinas alba, Lam¬ 
bert). Leaves rather glaucous, spreading equally round the branches, 
four-cornerod, somewhat pungent. Cones narrow, oval, tapering 
towards the point, with even undivided scales. Found along with 
Abies nbjra in tho collier regions of North America. According to 
Michaux it does not advance so far to the northward os that species, 
from which it is known not only by its smollor size, tho trunks rarely 
exceeding 40 or 50 feet in height, but also by the bluish cost which 
characterises the foliage, and which gives it a much lighter appearance 
than the sombre Abies nigra. Dr. Hiclinnlaon, however, states that 
it was tho most northerly tree observed in Franklin’s first Polar 
Journey. The timber is of inferior quality. From the fibros of tho 
root, macerated in water, tho Canadian Indians prepare the thread 
with which they sew togother the bireh-bork that forms their canoeH. 
Its rosin is also used to render the scams water-tight Tho bark is 
said to bo occasionally used for tanning. 

Abies nigra, the Hack Hpruce Fir (Michaux; Pinus nigra, and 
rubra, Lambert). Leaves spreading equally round the stem, short, 
four-cornered. Cones ovate-oblong, obtuse, with ragged rounded 
scales. It is a native of the most inclement regions of North America, 
especially in swampy situations and in the valleys between ridges of 
low hills, where tho soil is deep, black, and humi<L In such situations 
aro found the finest forests of this specieB, and there, although the 
toees are so crowded together as often not to bo more than four or 
five foot apart, the timber arrives at the height of 70 or 80 feet, with 
a diameter of from 15 to 20 inches. The firs in the landscapes of 
northern scenery illustrating Franklin's first ‘ Polar Expedition ’ are 
of this species, which, however, Dr. ltichardson did not observe 
higher than 65° N. lat. The trunk is remarkable for the perfect regu¬ 
larity with which it diminishes from the base upwards. The head is 
of a regularly pyramidal figure, tho branches spreading almost horizon¬ 
tally, and not inclining toward h the earth, as in the Norway Spruce. 
The timber is of great value, on account of its strength, lightness, and 
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elasticity. It is employed for the yards of ships; and in America, in 
districts where tho oak is scarco, also for their knees ; floors are 
occasionally laid with it, but it is not well adapted for this usage, os 
the planks are apt to split. From its young branches is extracted the 
Essence of Spruce, so well known ns a useful antiscorbutic in long 
voyages. According to Mr. Lambert, the curious Dwarf Spruce, called 
Pinas clanbrasiliana, is probably a variety of Abie* nigra. 

Abies Douglasii, the Douglas Fir ( Pinas taxifulia, Lambert; 
Pinus Douglasii). T.caves spreading equally, deep green, whitish 
beneath, obtuse. Cones cerouous, ovate-oblong, with rather uneven 
cartilaginous scales, much shorter than tho bracts, which are threo- 

toothed, the lateral teeth being membranous, with the intermediate 
ones much longer and more rigid. According to Mr. Douglas, the 
discoverer of this gigantic species, it is found in immense forests in 
North-West America from 43° to 52* N. lat. Tho trunks vary from 
two to ten feet in diameter, and from 100 to 180 feet in height. 
Occasionally it arrives at still greater dimensions. It is an evergreen 
tree, with an erect taper trunk, which when old is covered with a 
rugged bark from six to nine inchos thick, abounding in a clear 
yellow resin, and making excellent fuel. The young branches have 
their bark filled with receptacles of resin, as in the Balm of Qilcod. 



Colic of Douglas Kir. 


The timlier is heavy, firm, of as deep a colour as yew, with very 
few knots, and not in the least liable to warp. The growth is exceed¬ 
ingly rapid. 

A considerable number of plautH of this important species are now 
scattered among the parks and wijoiIh of this country, some hundreds 
having boon raised and distributed by the Horticultural Society; it 
appears to suit this climate perfectly, and to be likely to prove more 
valuable than even tho larch itself, being evergreen, and fully as hardy. 

Abies Mmziesii, the Menziea Fir- (Pinus MrnzUmi, Douglas and 
Lambert). Leaves very short, rigid, ratlicr sharp-pointed, whitish 
beneath, spreading regularly round tho stem, very deciduous. Cones 
oblong, composed of very lax, ragged, retuse, ovate, thin scales, much 
longer than tho narrow, serrated, concealed braotoic. Buds ovate, 
a ute, covered with resin. It is a native of Northern California, whero 
it was found by Mr. Douglas, who describes tho wood as being of 
excellent quality. 

Suer. III.— Lauohks. 

Leave* grouting in clusters ; deciduous. 

By some botanists this section is considered essentially different 
from Abies; but the want of any dear distinctive characters, either 
in tho mode of growth or tho organs of fructification, induces us to 
concur with Linmcus, JuBsicu, and Richard, in considering the Larch 
as belonging to the same genus as the Spruce. The leaves of tho 
former are clustered or fasciculated, morely in consequence of the 
universal non-development of lateral branches; so that the leavoa 
thomselves make their appearance without a perceptible central axis. 
This is proved not only in the Cedar of Lelianon, but even in the 
Larch itself, by numerous cases where the branches being less abortive 
than usual, lengthen enough to display their real nature. 

Abies Larue, Richard; the Common Larch Fir (Pinus Larir, Lin¬ 
naeus; Larue Europata, De Candolle). Leaves clustered, deciduous. 
Cones ovate-oblong, blunt. It is a native of the mountains of the 
middle of Europe, of Russia, and of Siberia. In the latter country it 
is the commonest of all trees, dolighting in dry elevated .situations, 
where it forms vast forests, sparingly intermixed with pines. Its 
trunk grows very erect, with graceful drooping branches, gradually 
diminishing from the base to the apex, and giving it a regularly 
pyramidal form. In the spring, when its young leaves have just burst 
into life, it has a peculiar bright yellowish-green tint, which is possessed 
by no other tree of our forests. The Larch has been now for many 
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years extensively cultivated upon liurren exposed land, both in England 
and Scotland, and it lias been found ono of tho most profitable of all 
trees to the planter, provided the land be well drained; bu t it will 
notysucceed in swampy situations. It grows with great rap idity, is 
subject to very few accidents, transplants with but littlo risk, and 
induces timber of great excellence and value, not only for domestic 
ut for naval purposes. In mountainous districts in Scotland the 



The Larch [Allies Laris). 


Duke of Athol has planted it in immense quantities ; and it appears, 
from a report of that nobleman to tho Horticultural Society, that in 
situations 1500 to 1000 feet above the level of the sea, he has felled trees, 
eighty years old, which have oach yielded six loads of the finost timber. 

From tho boiled inner bark, mixed with rye-flour and afterwards 
buried for a few hours in the snow, tho hardy Siberian hunters 
prepare a Bort of leaven, with which they supply the place of common 
leaven when the latter is destroyed, ns it frequently is, by the intense 
cold to which hunters are oxposed in tho pursuit of game. 

The bark of the Larch is nearly as valuable to the tanner as oak-bark; 
it also produces tho substance called Venico turpentine, which flows ill 
abundance when the lower part of tho trunk of old trees is wounded. 
A sort of manna, called Brinnfon Manna, is exuded from its leaves 
in the form of a white flooeulont substance, which finally becomes 
concreted into small lumps. 

It is believed that this species was the jrfres of tho ancient Greeks. 
The origin of tho more modern word lari ur is uncertain. 

Alien microearpa, tho lteil Larch Fir (Pinna microearpa, Lam¬ 
bert). Leaves clustered, deciduous. Cones oblong, small; their scales 
erect, close-pressed, the upper ones much smaller than the lower. 
This is a graceful tree, with much of the habit of the common Larch, 
from which its very small cones, of a bright purple in the summer, 
readily distinguish it. It is a native of North America. This tree is 
by no means so well adapted to tho planter’s purposes as the common 
Larch, growing very much smaller. The wood is so heavy that it will 
scarcely swim in wator. 

Alien fitrulalt, the Black Larch Fir (Pinna pmdula, Lambert). 
Leaves clustered, deciduous. Cones oblong, with numerous spreading 
Hcales, which gradually diminish from the base to the apex of the cones. 
Branches weak and drooping. It is a native of North America, where 
it is found growing in a rich clay soil, mixed with sand, in cold 
mountainous districts. When cultivated in this country it is an 
elegant tree, having a good deal of resemblance to tho common Larch, 
but being of a brighter green colour, and much more graceful. The 
leading shoot will often begin to droop at the height of 15 or 20 
feet from the ground, and, after gradually acquiring a horizontal 
direction, will bend towards tho earth so as to form a natural arch 
of groat beauty. The wood is less valuable than that of the common 
Larch. 

Shut. IV.— Cedars. 

Leave* growing in cluatera; evergreen. 

Alien Cedrua, the Cellar of Lebanon Fir (Pinna Cedrna, Linmcus 
and Lambert). Leaves clustered, evergreen. Cones oblong, very 
obtuse, erect, with brood closely-packed scales, which ore a little 


thickened at the margin. Mount Lebanon and the range of Taurus 
are the native spots of this most stately and magnificent tree, which 
compensates for its want of hoight by its huge wide-spreading arms, 
each of which is almost a tree in itself. According to Labillardi6rc, 
a French traveller in Syria, the largest of thoso now remaining on 
Lebanon is at least nine feet in diameter. The trees are held in 
great veneration, and a holiday is set apart for tho Feast of Cedars. 
Its growth is fur from being so slow as some imagine; on tho con¬ 
trary, the observations of those who have cultivated it with euro provo 
that it will vie in rapidity of growth with almost any forost tree. 
Cellar-wood lias tho reputation of being indestructible; instances 
have been named of its having been taken from buildings uninjured 
after a lapse of two thousand years. But it appears highly probable, 
from some interesting observations miulo at Tangier by Mr. Drummond 
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Hay, that the indestructible eedar-wnoil was tlio beautiful, hard, deep- 
brown timber of Thuja articulata, the Samlarac Tree. The wood of 
Alias cedrua produces deal of very indifferent quality. 

Alien Dcmittru, the Sacred Indian Fir (Pinna fkodara, Lambert). 
Leaves evergreen, in clusters, acute, triangular, stiff. Cones 
growing in pairs, stalked, oval, obtuse, erect: tho scales closely 
packed, very brood, and nearly even at the margin. It is a native of 
tho mountains of Hindustan, near the town of Itohilcund, on tho 
mountains of Nepoul and Tibet, at a height of 10,000 or 12,000 feet, 
and also in the woods of Almora. It is a largo tree, with a trunk 
about four feet in diameter, resembling tho Cedar of Lebanon, from 
which it differs in lowing its cones upon stalks, and its leaves longer 
and more distinctly three-sided, anil also in the quality of its timber. 
Tho Hindoos are said to call it the Devailara, or God I’ree, and hold 
it in a sort of veneration. Its wood is extremely durable, and so 
resinous that latliH made of it arc used for candles. Spars of it have 
been taken out of Indian temples, known to have lieen erected from 
200 to 400 years, uninjured except in those parts which originally 
were sap-wood. This tree has been extensively cultivated in England, 
and seems to bo realising the favourable anticipations which were 
formed on its first introduction. ■ 

To the species now enumerated, tho following almost unknown kinds 
havo to lie added:— . 

Alien Kampferi (Pinun Kmnpferi Lambert). A native of Japan, 
found wild upon tlie mountains of Fako. 

Alien Tliunlergii (Pinun Tliunlergii, Lambert). A scarce plant 
iu Japan. 

Alien Momi (Siebold). Found in Japan, as well as the two following. 
Its wood is in great estimation for its whiteness and fiuo grain. 

Alien 1'orano (Siebold). 

Alien Araragi (Siebold). Wood brown; used for various domestic 
purposes. 

Cultivation. 

Tho genus of resinous plants called Alien, which we havo thus 
described, comprehend many forest trees of great importance; and 
it will lie, therefore, proper to mid a few remarks on their cultivation. 
Borne of them, such as tho Larch, the Norway Spruce, tho Silver Fir, 
and the Balm of Gilead, are raised in the nurseries annually in the 
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open ground, in large quantities, for the supply of our plantations; 
others, such as the Cedar of Lebanon and the Douglas 1' ir, are 
procured in much less abundance, and are treated with more care, 
being usually kept in pots until they are finally committed to the 
earth in the situation they may bo subsequently destined to occupy. 

All the species are propagated by seeds; they may also be propa¬ 
gated lioth by inarching and by cuttings; but it is found that plants 
so obtained are either very shortlived or stunted, unhealthy, and 
incapable of becoming vigorous trees. In some of the species, such 
ns the Balm of Gilead and the Silver Fir, tho scales of the coneB readily 
separate from their axis, so as to render the extraction of the seeds a 
sitnplo ami easy operation; but in others, such as the Larch and the 
Spruce Fir, tho scales will neither sejuirato nor open : in such cases it 
is nocessary to dry tho cones as much as possible, then to split them 
by means of an instrument passed up their axis, and afterwards to 
thresh the portions so separated till the seeds can be sifted out. 

Like other resinous seedH, these are perishable unless sown within 
a few months after the cones have been gathered; they will, however, 
keep much longer in the cone than if separated; wherefore, they should 
always be imported in that state. 

It is usual m tho nurseries to sow them in tho spring in beds of light 
soil, in which no recent manure has been mixed; they are buried at 
various depths, according to the force of tho vital energy of the species. 
This has been found by experience, as it is saiil, to bo one inch deep 
for the Silver Kir; half an inch for tho Spruce, Balm of Gilead, mid 
Oodar of Lebanon; a quarter of an inch for tho Larch; and less for 
tlio American Spruce ; it is, however, probable that those depths are 
of very little importance In order to protect‘the surface of the beds 
from being dried while tho young seeds are sprouting, it is generally 
overspread with a thin layer of long straw, which is removed as soon 
us tho crop begins generally to appear. During tho first season the 
seedlings remain undisturbed ; tlio only attention they receive being 
to keep them from weeds. In the following spring tho young plants 
are taken up carefully, and their roots, being a little shortened, arc 
imbedded in rows about six inches apart, where they remain for one 
or two years. After this they are transplanted into quarters, in rows 
a foot or »iino inches apart, the plants being about six inches from 
each other. Having remained in this situation for a year, they are 
fit to be transferred to the plantation, or they may stand two years 
in the nursery quarters, and then be taken up and replaced in a j 
situation of tho same kind, if circumstances should render such a I 
proceeding desirable. On no account, however, should they be 1 
allowed to remain in the quarters more than two years at a time 
without being taken out of the ground, because they are apt to form 
long and strong shoots, which are destroyed in tho process of trans¬ 
plantation, so that tho life of many must be either materially injured 
or wholly sacrificed. 

None of the firs should be transplanted at a height exceeding three 
feet, for the reason last mentioned; and the Larch is tho only kind 
that will remove advantageously even at this size. Tho Spruce and 
its allied species may bo removed more successfully when from a foot 
and a Imlf to two feet high. To this tlroro iH no other exception than 
that of plants that have been constantly roared in pots, as the Cedar 
of Lebanon ; these may bo safely removed at any size, if the trans¬ 
plantation is carefully attended to, because their roots are uninjured 
]ii the operation. It should however bo remembered, in finally 
planting out largo firs which liavo boon always kept in pots, that 
it is absolutely necessary that their roots should bo spread out nmong 
tho earth ns much as may bo practicable without straining or breaking 
them; because, while in pots, they necessarily acquire a spiral direction, 
which they will not afterwards lose unless it is destroyed at the period 
of final transplantation; and, if they do not lose it, they are apt to be 
blown over by high winds, on account of their roots not having pene¬ 
trated into tho earth far enough in a horizontal direction to form the 
requisite stay to support tlio trunk and head. 

Where great importance is attached to the raising the seeds of rare 
species of fir, it lias been found a very beneficial practice to place them 
between two turfs placed root to root, the one upon the other, and to 
watch them till the seeds begin to sprout: they are then to be sown 
in the usual way, wlien'every seed will usually succeed. 

No trees are more impatient of pruning than these. They exude, 
when wounded, so large a quantity of their reRinous sap as to become 
weakened even by a few incisions; and, if they have suffered many, 
they aro long before they recover from tho effects. So great is their 
symmotry.nnd so uniformly will their branches form under favourable 
circumstances, that it will rarely happen thnt a necessity for the use 
of the priming-knife ran arise. The great rule to be observed in their 
management is to allow them ample room for the extension of their 
branches; if this is attended to, their beauty is not only ensured, but 
the rate at whieh they will form their timber will bo a full recompense 
for the space thoy may occupy. 

ABIETINEAC. [Conifer.*:]. 

ABOMA, a large species of serpent, which inhabits the fens and 
morasses of South America, tho Hurt irnebria of Linntcus. [Boa.] 
ABORTION, a term used in botany and horticulture. In Botany, 
abortion is employed to express the absence of an organ in relation to 
an ideal typo. Thus the flowers of Scraphulariareis and Amstacefc 
have their sepals and petals arranged with the number five. According 
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to a very general law the stamense qual in number the petals and 
sepals biit in this oase thoy do not. In the majority of instances tlio 
stamens are but four ; hence it is said that one Btamou is aborted or 
there is an abortion of one stamen. The want of harmony between the 
parts of tho flower generally is thus spoken of. In other instances, 
where the ovules are numerous and the seeds only one, two, or three, 
the remaining ovules are aborted. ' 

In Horticulture, the premature development of the fruit, or any 
defect in it, is called abortion. , 

ABOU-HANNES (Xumeniui I bin, Cuvier; Tantalus sEthiopicus, 
Latham), an Afriean bird, which has occasioned much discussion 
among tho learned as to its identity with the ancient Ibis. 1 he 
attuntion of Bruce was attracted, during his stay in Upper Egypt, by 
some birds called by tho natives Abou-Hannes, whose forms reminded 
him of tho ibis, as represented on Egyptian monuments, and repeated 
observation confirmed him in the opinion of their identity with tho 
ibis of tho ancients. This identity was subsequently corroborated by 
the distinguished naturalists, Geoffrey and .Savigny, who accompanied 
the French expedition into Egypt, and procured anumber of specimens. 
M. Savigny published his observations in a small work L Histoiro 
Nat. et Mythol. do l’lbis’), now very scarce, and Baron Cuvier also 
gave a memoir on the Egyptian ibis in the ‘ Anuales du Musdum’ for 
1804, in which he has clearly proved, from tho comparison ofa mummy 
ibis with a stuffed specimen, that the true ibiH is not tho Tantalus Ibis 
at Linnrcns, that being a much larger binl, but is really a species of 
curlew. This bird appears to be also a native of regions very remote 
from Egypt. 

Herodotus attributes the venoration of the Egyptians for tlio ibis, 
to supposed services rendered them by the bird in freeing their 
country from winged serpents. That the ibis, however, could Hot feed 
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upon serpents appears nearly certain from anatomical inspection. The 
bill, for example, being lung, slender, considerably curved, blunt on 
the edges, and expanded and roundish at tho point, could neither 
divide nor pierce serpents; and indicates rather an aptitudo to dabblo 
in marshy and moist grounds. 

On tho otlior hand, Baron Cuvier found, in the mummy of the ibis, 
remains of the skin and scales of serpents, and lienee it has been 
inferred that the birds might have been serpent-caterH. This inference, 
however, is at variance with tho observations made in Egypt by M. 
Savigny on a great number of individuals, in tho crops of whieh bo 
uniformly found land and fresh-water shells ( Cf/uloslomata , A mjiuUaria', 
1'lanorla', «fr.), and these shells .were always entire when their 
inhabitants had not been previously digested. 

It does not appear that tho ibis breeds in Egypt; but, on the 
testimony of the inhabitants, it arrives as soon os tho waters of the 
Nile begin to rise, augmenting in numbers as tho waters increase, and 
diminishing as they subside, and 'disappearing when tho inundation 
terminates. These birds, on their arrival, repair to the low lands, 
which are first covered with water; but when tho waters become 
deeper and spread wider, the birds botake themselves to the higher 
lands. They afterwards approach the river, where they oBtablish 
themselves by the sides of the canals and on the small dykes, with 
which the greater part of tho cultivated grounds ore surrounded. 

Tho bird in question sometimes lives solitary, soinotimes in small 
troops of from eight to ton. Its flight is lofty and powerful, and it 
utters at intervals hoarse cries. When it alights on a fresh piece of 
hind, it remains for hours together occupied in tapping the mud with 
its bill, in seareh of worms, Ac. It walks leisurely step by stop, and 
has not been observed to run, like our curlew (A 'umeaius an/uata, 
Latham), to which it otherwise bears some resemblance. 

The th^^ifj^^bou-Menzel. which literally means 
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‘Father Siokle-Bill,' the bill -being curved like a sickle. The 
Ethiopian name, AbovrIIannu, means ‘ Father-John,’ because, as 
M Dumont supposes, the birds arrive about St. John's day. 

The following is the earliest account that we have of the ibis, from 
an eye-witness (Herodotus, ii. 76):—“ The ibis is oil over very black: 
it has the legs of a crone, and a beak considerably curved : its size is 
about that of a crex. Such is the appearance of the black ibis, which 
fights against the serpents. But the other ibis, which is more of a 
domestic bird (for there ore two kinds), has the head and all the neck 
bare of feathers: it is of a white colour, exoept the head, neck, and 
the extremities of the wings and tail, all which parts ore very black. 
As to its legs and beak, it resembleB the other kind of ibis.” The 
block ibis, according to Herodotus, dovoured the winged serpents 
which yearly attempted to make their entry into Egypt from Arabia. 
It is noedluss to add that these winged serpents are a fable. Strabo, 
who himself was some time in Egypt, gives the following account:— 
“ The ibis is the tamest bird of all: in form and size it iB Bke the stork. 
But there are two varieties of colour, one of which is that of the 
stork, and the other is all black. Every street in Alexandria is filled 
with them, partly to the benefit of the citizens, and partly not. The 
bird is useful so far as it devours all kinds of vermin, with the 
garbage of the shambles, and the refuse of the eating-houBes, Ac.” 
Here Strabo makes no distinction between the two, except in colour, 
and ho describes both species as living on all kinds of garbage. He 
has probably confounded the real ibis and the stork. 

ABOU SCHOM, the Arabic name of a Bpecies of fox (Corn's 
variri/at’us.) 

ABUAMIS. [Bream.] 

ABRAXAS, a genus of nocturnal Lepidoptera, to which belongs 
the common Magpio Moth, A. grossulariata. The caterpillar of this 
moth attacks the leavos of gooseberry and currant bushes at the 
beginning of the summer. It is of a yellowish white colour, with an 
orange stripo on each side, and covered with block spots. The 
chrysalis is black, relieved at its pointed end with orange circles. 
The expanded fore-wings of the perfect insect measure about one inch 
and a half across. The wings are of a yellowish white colour, variously 
spotted with black. The fore-wings have a band of pale orange. The 
body is orange, spotted with blauk. Tho oggs are deposited on currant 
or gooseberry leaves in July or August, and tho caterpillars are hatched 
in September. To get rid of tho attacks of those creatures, they may 
be picked off, or dusted with the powder of white hollobore, or the 
leaves of the plants Attacked may be burned. 

ABRAZ1TE (Zeagonite, Ghmondiru), a mineral belonging to the 
group of aluminous hydratod silicates, with alkaline and lime bases. 
It contains, besides silica and water, about 26 per cent, of alumina, 
with 14 per cent, of lime and potash. 

ABROCOMA. [Habrocoma.] 

ABROMA (from a and Bp&put, ‘ not fit for food,’ in opposition to 
Theobroma, ‘food for gods’), a genus of plants belonging to the 
natural order Byttntriacecc. The species consist of small trees, with 
hairy lobed leaves and extra-axillary or terminal few-flowered 
peduncles at the tops of the branches. 

Abroma augusta is a handsome tree, with drooping purple flowers, 
seated on peduncles opposite the leaves. It is a native of the East 
Todies. Tho fibrous tissue of the bark of this plant is manufactured 
into cordage. 

ABRUS (from aQpAs, soft), a genus of plants belonging to tho 
papilionaceous division of the order Legumiwme. The calyx is 
bluntly 4-lobed, with the upper lobe broadest. The legume is 
oblong, compressed, and 4-6-seeded. There is but ono species, A. 
precatarins, which is a delicate twining shrub, with abruptly pinnate 
leaves, bearing many pairs of leaflets. It is a native of the East 
Indies, but is also found in the tropical parts of Africa and America, 
where perhaps it has been introduced. The seeds of tho commoner 
variety are red, with a black spot, whilst other varieties produce 
various coloured seeds. These seeds are in much request as ornaments 
amongst the inhabitants of the countries where they grow. They are 
strung as beads, with shells, and other hard seeds. They are brought 
to Europe from Guinea and the East and West Indies. They are used 
frequently as beads for rosaries; hence the name precatorius given to 
this species. The leaves and roots of this plant secrete the sweet 
substance which characterises the liquorice plant (Glycyrhiza glabra). 
In the West Indies it is called Wild Liquorice, and used for the same 
purposes as the common liquorice. The seeds have been accused of 
possessing narcotic properties, but this is an error. When swallowed 
they are very indigestible. 

ABSORBENT SYSTEM. The delicate vessels which in the bodies 
of vertebrate animals are engaged in carrying the food and other 
matters into the circulation, have this name. It consists of two 
principal divisions, which may be regarded as two different sets, 
given off from a common stem. One of these takes its origin in the 
walls of the alimentary canal, more especially the small intestines, and 
is called the ‘ lacteal ’ system, from the white colour of the liquid it 
takes up; whilst the other commences in the substance of the body, 
more especially the skin and neighbouring parts, and is called the 
‘ lymphatic’ system, from tho oolourless fluid, called lymph, whioh it 
carries. 

The Lacteals are the small system of vessels by which the chyle, or 
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nutritive part of the food, is conveyed from the intestines to the left 
subclavian vein, in which it is mixed with the blood. They have their 
origin in the villi of. tho small intestines, whioh are short hair-like 
processes, each Consisting of a fine net-work of lacteal vessels sur¬ 
rounded by capillary arteries and veins. On the outside the villi are 
covered with cells, which absorb the chyle before it is conveyed to the 
loops of tho lacteals in the interior of the villus. From the villi tho 
chyle is carried, between the layers of the mesentery, through 
numberless converging branches, to the thoracic duct, the main trunk 
of the absorbent system, which, at the part where the chief lacteal 
branches join it, is dilated into what is called the Receptaculum Chyli. 
The villi have no visible apertures for the entrance of the chyle, but 
the walls of tho lacteal vessels themBelves are extremely thin and 
permeable, and their canals are furnished with numerous and delicate 
valves, like those of the voins [Circulation of the Blood], to 
prevent tho fluid which they contain from descending again to 
their absorbing extremities. In their passage through the mesentery 
the lacteals traverse numerous mesenteric absorbent glands, where 
they communicate with veins, and the fluid contained in them 
is exposed to the influonco of the blood, from which it acquires 
colouring matter and fibrine. 

The Lymphatics consist of minute branched tubes of extremely 
delicate membrane, whose extremities are arranged in a more or less 
denso net-work in every part of the hotly. From this net-work they 
gradually converge into a succession of branches of increasing size, and 
terminate in two main trunks, called the right and left great Lymphatic 
Veins, through which the lymph is poured with the chyle from the 
thoracic duct into the right and left suliclavian veins. The lymphatics 
also communicate with the veins at some other parts of their course, 
chiefly near their minute extremities, and more rarely by larger 
branches. They havo in their interior numerous delicate valves formed 
of crescentic folds of the lining membrane, like those of the veins and 
of the lacteals [Circulation of the Blood], and, like them, pre¬ 
venting the retrograde courso of tho contained fluid. Tho valves of 
the lymphatics, however, are much more closely set than those of the 
veins, so that, when full of fluid, tho spaces between them being most 
distended, they give those vessels a knotted or bearded appearance, by 
which they are easily distinguished from veins of the same size.' In 
the course of the larger lymphatics there are numerous glands of ihe 
same nature as those found in the courso of the lacteals. They are 
called Lymphatic Glands. To each of these there pas* two or moro 
lymphatic vessels, which on entering them become extremely tortuous, 
and after varied convolutions and anastomoses, terminate in nearly the 
same number of branches, which again pass from the gland, and pursue 
their course towards the main trunk. These glands attain their fullest 
development in man and the mammalia. They are far less numerous 
in birds, and are entirely wanting in the fish and amphibia. The 
function performed by these glands is somewhat obscuro, but it has 
beon recently suggested by Professor Bennett, of Edinburgh, that their 
function is to prepare or produce the colourless corpuscles of tho 
blood. [Blood.J He arrives at this conclusion from having observed 
that in cases where those glands or the spleen are inflamed, or in a 
condition of increased action, that the colourless corpuscles of tho 
blood can bo seen under the microacojie to be in larger quantity than 
is normal. (Bennett, On Leucncythem in.) • 

ABSORPTION, one of the first and most essential of tho functions 
of animal and vegetable tissues. Both animals and plants grow and 
perform other vital functions through the agency of materials derived 
from without. The passage of all substances from the exterior to the 
interior of their bodies is efleoted by tho function of absorption. 
This function is performed in all cases by the aid of animal or 
vegetable membrane. This membrane is always in the form of the 
walls of cells or the walls of vessels formed out of cells. Whether tho 
function of absorption be performed in animals or plants, there are 
certain general conditions of the membrane or cells through which it 
takes plooe, that are necessary in all casos. In the first place, as 
liquids are found to pass through the walls of cells and mcmbrancR, 
it is necessary that they should bo permeable. This is fouud to be 
the case in all organised bodies, and in proportion to the permea¬ 
bility of the tissue is the activity with which absorption is performed. 
In certain parts of plantB, as well as animals, the cells become almost 
impermeable, and these are the parts which cease to grow or to perform 
active functions. Such arc the duramen or heart-wood of trees, and 
the nails, hairs, horns, and teeth of animal bodies. 

During the performance of the various functions in which absorption 
is required, both liquids and gases pass through the cell-membrane 
or cell-wall Liquids containing salts in solution pass into the plant 
and animal in the supply of food for nutrition. Gases, including the 
vapour of water, are also absorbed by the cells of plants as a nutritive 
process, and by those of animals during the performance of the 
respiratory funotion. This transmission of fluids through organic 
membranes is sometimes referred to as a peculiar vital.property of 
animal and vegetable tissues; but it seems to depend-considerably on 
the physical properties of the fluids and tissues. Organic membranes, 
when separated from the living structure, have the power of absorbing 
fluids, and if two fluids of different densities are separated by a mem¬ 
brane, the flow through the membrane will be greater from the thinner 
fluid to the thicker than the oontrary. This action, which has beon 
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called Endotmosit [Kndosmosih], seems to be a tnodifiontion of that 
very goncral law of attraction by which solid* are attracted toward* 
each other, a* well a* liquid* and gases, and which lie* at the 
foundation of those phenomena attributed to capillary attraction. 
Although it would appear a* the result of this law that there must 
be two curronta, the ono passing out and the other in, this doe* not 
alwayB take place, a* the perpetual removal, for the purpose* of the 
*y*tem either of the plant or of the animal, of the matter absorbed, 
prevent* the action of the outgoing current, which ha* been called 
Exoenwsit. 

The cell* and surface* which carry on abaorption in tho Vegetable 
Kingdom vary according to the circumstances of the plant In the 
simpler plants, such ns tho lower forma of Alga, which consist of ono 
or only a few colls, the whole of the cells are equally employed in 
absorbing. But as we ascend to plants where the vegetative and 
reproductive organa are distinct, there we find absorption performed 
more abundantly by the former. In the higher forms of phanerogamic 
dunta the active duties of absorption are performed by the roots; the 
ooao tissue at tho ends of tho fibrils of these organs being remarkably 
adapted for the performance of this function. Tho same power is 
also possessed by the recontly formed tissues in tho stems of those 
plants, and thus the food—the sap—is carried from the soil to the 
branches of the plant, which ore covered with leave*. The cell* of 
tlu; leaves ara adapted to the exhnlation of tho fluid which has been 
absorbed below, and thus a perpetual demand for new supplies is 
created. Not that the leaves are always exhaling; in moist state* of 
the atmosphere and at night they probably also absorb. This function 
is nlso undoubtedly performed by the stems of the leafless Enphor- 
biweeus and by the Caetacea ,■ which posses# very small roots, and will 
even grow without them. 

Absorption in the Animal Kingdom, although performod upon tho 
snme general priuciplos, and being adapted to attain the same general 
ends, presents more various modification* of form and greater com¬ 
plication than in the vegetable kingdom. In the first place, the nature 
of tho fluid* taken up differs, more especially iu the cIohb of coses where 
that function is adapted to nutrition. Plants derive their food from 
the mineral kingdom. Animals obtain tbeir food from plants. Plants 
live nu carbonic acid, ammonia, water, and various salts. Animals live 
on substances elaborated nut of these compounds in the cells of plunts. 
In the next place, animals receive their food into an iuterior sac or liag 
culled a stomach, whilst plants plunge their absorbent cells into the 
soil from which they derive thoir nutriment In the higher forms of 
auimids, a system of vessels eallud absorbents [Auso iiiiknt System] 
is made subservient to tho ends of the function of absorption—an 
arrangement which is found nowhere to exist in tho vegetable 
kingdom. Iu the lower aninmR as in the sponges and some of 
the infusoria, tho function of abaorption is performed by contiguous 
ccIIb almost as simply as in plants. In certain parts also of tho higher 
animals, wo have absorption carried on iu the same way as in tho cells 
of cartilage, and in the contiguous cells of the mucous and cutaneous 
membranes. In nuno of the invertubrato animals have wo any special 
absorbent system at all. In the animal kingdom tho circulating 
Hystcm has the power of absorption iu even a greater degree than the 
absorlamts themselves. From the structure of the walls of tho veins, 
arteries, and capillaries, and the knowledge of the fact that there is 
constantly passing through them a dense liquid—the blood—wo should 
expect that theso organs would offer the necessary conditions for absorp¬ 
tion. This has boon proved by direct experiment. M.M. Tiodemunn 
and Gmuliu found that W’hon such substances ns gamboge, madder, 
camphor, musk, and aasafuctida, which are easily detected by tlicir 
colour and odour, were introduced with the food into the stomach, 
they were seldom found in the chylo in the time that they hod found 
their way into tho blood, and some of thorn even into the urine. It 
was also found that if poisonous substances were introduced into tho 
iutestiuos, and secured in one piauo by two ligatures, and every other 
part out away but the artery uud vein, they exerted tho same 
influence on the system, and in tho some time as usual; whilst if 
the intestine was treated in the same manner, and all parts cut away 
but tho lacteal*, the evidences of absorption were deferred for a much 
longer period than usual. From these experiments and others it would 
appear that the lacteals are adapted for receiving only a certain class 
of compounds, more especially of an oleaginous and albuminous 
kiml. 

That part of the absorbent system called Lymphatics were at one 
time supposod to be engaged in conveying to the blood the used-up 
matters from all parts of tho body preparatory to their final expulsion 
from the system. The nature, however, of the clear fluid lymph which 
is coutained in them does not support this opinion, aud os this lymph 
lias a composition very like to the blood without its red eorpusclos; 
it is inferred that the office of the lymphatics is to assist in the 
preparation of materials for the blood. These materials being 
scattered all over thoso parts of the system on which tho lymphatics 
are distributed, it is to tho blood-vessels that the office must be 
ussignod of taking up effete matter, and carrying it into tho blood. 

That the general cutaneous aud mucous surfaces of the body will 
both exhale and absorb, are woll-known facts. The skin, through its 
' perspiriferoua glands, which perform their function through the agency 
of cells, exhales moisture, whilst it is also a powerful absorbentsurface. 


It is proved by direct experiment, that the human hand is capable of 
imbibing, in a quarter of an hour, an ounce and a half of warm water, 
which, for the wliolo body, is at the rate of six or seven pounds per 
hour. An interesting narrative is on record of a ship's crew who 
were exposed at sea for several days in on open boat; they had 
oonsumed all tbeir water; they had no fluid of any kind which they 
could drink; they soon began to suffer from thirst; the feeling at 
length became intolerable, and the drinking of soa-wetter was found 
only to increase its intensity. When nearly exhausted, they were 
exposed, during several hours, to a heavy shower of nun. As soon 
as their clothes became thoroughly wet their thirst began to abate, 
and before the rain had coascd their thirst was gono. They did not 
fail to profit by this experience. From this time each man, as soon 
as he began to feel thirsty, dipped his shirt in the sea-water and wore 
it next his skin, which had invariably the effect of removing his thirst, 
tho absorbents taking up the particles of water, but rejecting the 
saliue matter dissolved in it. The mucous surface of the lungs is con¬ 
stantly engaged in throwing off the vapour of water and carbonic acid, 
and absorbing oxygen gas. It is also through the pulmonary surface that 
poisons are introduced into the blood, whioh result in the production 
of disease, as small-pox, measles, soarlet fever, and others. The different 
relations of absorbing surfaces to poisonoiu substances is an interesting 
subject. Thus, poisons which may be introduced with impunity into 
the stomach will destroy life when applied to the minutest wound in 
the skin, as in the case of the poison of venomous serpents, and 
the Woorarn poison. This lias been proved not to depend on nny 
decomposition taking place upon the surface of particular membranes, 
ns the Woorarn lias been introduced into the stomach and bladder, 
and when rejected has been found to rotain its primitive destructive 
power. 

ABUTILON (a&imKov, tho Greek for mulberry-tree, which the 
species of this genus resemble), a genus of handsome plants, belonging 
to the natural order Malvacew. The species of this genus, amounting 
to about 80, have boon removed from Sida. They have a naked five- 
cleft calyx, with a multifid style, capsular onc-collod carpels, 6-30 
in a wliorl. Several of the species are cultivated in this country. 
A. striatum blossoms frcoly nearly all tho year round, when turned 
out under a wull in Hampshire. A. ritifolium, A. ventisum, A. rwfi- 
nerre, and A. pironijtorum, are also tolerably hardy species. The 
plant known us Bencao de Decs, in the province of Rio Janeiro, in 
Brasil, is tho A. esculent am. It lias large purple solitary axillary 
flowers, which are dressed and eaten with tbeir viands by the 
inhabitants of Rio. In cultivation the species require a light ricli 
loam and peat-soil, and should be propagated l>y striking cuttings in 
sand in a close frame or under a glass in summer. 

AOA'CIA, the name of a plant belonging to tho order Lrguminoum, 
mentioned by Uioscoridea, as a useful astringent thorn, yielding a 
white transparent gum. The account given by this Greek author, 
meagre as it is, accords so well with the gnm-ai-abic trees of modem 
Egypt, that wo can scarcely doubt thoir identity. Accordingly it is 
to thoso, anil to others closely related to them, that the classical name 
is still applied. 

Amongst modern botanists tho Acacia is a very extensive genus of 
trees or shrubby plants, inhabiting the tropical parts of both the Old 
and New World, and, in a very lew instances only, extending into 
temperato latitudes; although over the wholo of Australia, and its 
dependent islands, the species are spread in much abundance. There 
are nearly 300 species. 

Generic Character. —Flowers polygamous. Calyx, with either four 
or five teeth. Petals, either four or five; sometimes distinct from 
each other, sometimes adhering in a monopotalous corolla. Stamens 
varying in number from 10 to 200. Pod not separating into many 
joints; juicelcss, two valved. The species are extremely variable in 
the structure of their loaves uud flowers. Some of them havo truo 
leaves that are twice or thrice pinnate, with a multitude of minute, 
shining, or at least even, leaflets; others have in a perfect state no 
leavos properly so called, but in their stead the leaf-stalkB enlarge, 
and assume tho appearanoe, and no doubt also the functions, of true 
leaves : species of the latter description are known by their spurious 
leaves being expanded vertically, instead of horizontally as in leaves 
of the ordinary construction. By these very remarkable points of 
difference in structure the specieB may be conveniently separated into 
two great subdivisions. 

I. Leave* pinnated in various degrees. About 200 species known. 

Acacia Catechu (Wildennw), the Catechu Acacia (Mimosa catechu, 
Linnmus). Spines growing in the place of the stipules; when young, 
straight, but afterwards becoming hooked. Leaves in ten divisions; 
leaflets in from 40 to 60 couples, linear, downy; with one depressed 
gland at the base of the leaf-stalk, and from two to three betwoon the 
upper divisions. Flowers arranged in cylindrical Bpikes, which grow 
two or three together. It is a troe with a tolerably high and stout 
stem; aud is found in mountainous places in the East Indies, espe¬ 
cially in Bengal and Coromandel. It is most common in Canora and 
Bahar. Its unripe pods and wood yield, by decoction, one of the sorts 
of catechu, or terra-japonica. [Catechu.] 

Acacia A rubica (Roxburgh), the Gum-Arabic Tree. Spines growing 
in pairs. Branches and leaf-stalks downy. Leaves in from four to 
six divisions; leaflets in from ten to twenty oouples, Oblong-linear, 
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with a gland between the lowest, and often between the outermost 
divisions. Heads of flowers growing in threes upon stalks. Pod 
necklaoe-ahaped. It is an inhabitant of the East Indies, Arabia, and 
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Abyssinia, where it forms a tree 18 or 14 feet high, of inelegant 
appearance; easily recognised by its long curved pods, which are 
divided into a number of round compressed joints, by means of con- 



Acacia Amhiea. 

tractions betwoon the seeds. This is one of the plants that yield the 
useful substance called Oum-Arabic, which is procured by wounding 
the bark ; after which the sap runs out, and hardens into transparent 
lumps, of various figures, very similar to the concretions found upon 
the bark of the cherry-tree in this country. Oum-Arabic is also pro¬ 
duced abundantly by somo of the species nearly related to this, such 
as A. Nilotica, or rera, found in Egypt; A. JEhrenbergii, a nativo of 
Dongotu; A. tortilis, a common plant in the west of Nubia, Kordofan, 
and Arabia, especially upon Mount Sinai; and A. Key at, an inhabitant 
of Upper Egypt, Nubia, ami western Arabia. It is supposed that 
Gum-Arabic is collected indifferently from all these, and that the 
gums of Jidda and Bassorah, Gum-Thur, and East India Gum, are 
only pieked samples. Gum-S'enegal is the produce of a distinct 
species, called A. Senegal, found in Arabia and the interior of 
Africa. 

Acacia discolor (He Candolle), the Purple-Stemmed Acacia (Mimosa 
discolor, *Bot. Repository’), has no spines; the leaves have five pairs 
of pinna?. It is a middle-sized tree, found in the southern parts 
of Australia and in Van Diemen’s Land, where it, in common with 
many othors of the same genus, is called Wattle. It appears better 
adapted than most other Australian species to support our winters. 
Near London it. succeeds perfectly well, all winter long, in the 


open air, if wrapped round with mats, and it is to be presumed that 
there iB no obstacle to its being almost naturalised in Devonshire 
and Cornwall and tho west of Ireland. It is readily known by its 
bluish stems anil leaves, which arc slightly stained with dull purple, 
and form a strong contrast with its long erect bunches of yellow 
blossomB. 

Acacia pubesccns (‘ Hortus Kewensis’), Downy Acacia. No spines. 
Leaves with from three to ten pairs of pimue. It is a native of tho 
east coast of Australia. In this country it is one of the most beautiful 
of green-house plants. If allowed to grow freely in the border of a 
good conservatory, it attains the height of 10 or 12 feet; and in 
January and February produces a vast abundance of yellow blossoms, 
which weigh down the slender graceful branches, and perfume tho air 
with a weak but pleasant odour. 

Acacia Julibrissin (Willilenow), Silk-Tassel Acacia (Mimosa Julibris- 
sin, Scopoli). Nu» spines. Leaves with from eight to twelve pairs 
of pinna?. It is a native of Persia and of the Levant. Its specific 
namo is Latinised from two Persian words— gut, a rose; and ebruscliim, 
silk. In the countries where it grows wild it becomes a small tree, 
remarkable for its light airy foliage, and for tho groat beauty of the 
clusters of lilac flowers, the long and Blender stamens of which stream 
in the wind and glitter in the sun, like a number of silken tassels 
artificially fastened to the boughs This species is now commonly 
cultivated in the warmer parts of Europo. 

Acacia, acanthocarpa (Willdeuow), Prickly-Fruited Acacia. Spines, 
from the place of tho stipula?, growing in pairs, and hooked. Leaves 
in from six to eight principal divisions. It is a native of Mexico, 
where it forms a small tree, with flesh-coloured flowers. 

The Black Wood of Van Diemen's Land is the timber of Acacia 
melmmcyton ; and the astringent J urema Bark of Brazil is tho produce 
of Acacia j urema. 

II. Leaves pinnated in the young plant; in the old, consisting of nothing 
but the vertically distended leafstalks, called Phyllodia. About lUO 
species. 

Acacia dccipiens (‘ Hortus Kewensis’), Paradoxical Acacia. Stipules 
spiny, deciduous. Phyllodia either triangular or trapezoidal; their 
midrib nearest the lowest side, and lengthened into a spine ; a single 
glandular tooth on tho upper edge. Flowers in nearly solitary com¬ 
pound heads. This species iB remarkablo for tho blunders to which 
it has given rise. When botany was only a science of names, its 
flowerloss branches were taken for the leaves of a kind of fern ; and, 
at a later period, when botanical geography was as yet unheard of, it 
was believed to lie a native of the north-west coast of North America. 
It is an inhabitant of the south-west coast of Australia, where it forms 
a bush of singular aspect. In this country it is cultivated in the 
green-house, and it flowers in Mureh, April, and May. 

Acacia Sophorar (‘ Hortus Kewensis’), Fragrant Acacia. Phyllodia 
narrow. Hoads of flowers in dense slender racemes. Pods long, 
curved, taper-pointed, a little con¬ 
tracted between the seeds. It is 
a native of the south side of 
Australia and of Van Diemen’s 
Lund. In this country it is a 
very ornamental greenhouse plant, 
which, if plnuted in the open 
bonier, will grow as high as eight 
feet. Few plants are more worthy 
of a permanent station in a good 
conservatory. 

Acacia Umyifolia (Willilenow), 

Long-Leaved Acacia. Phyllodia of 
a narrow lanceolate form, tapering 
to each end. Spikes of flowers 
axillary, growing in pairs, on short 
stalks. It is found very commonly 
on the eastern const of Australia, 
especially in tho neighbourhood 
of Port Jackson, whence it was 
introduced into Great Britain, 
among the first of tho natural 
productions of that remarkablo 
country. 

Cultivation .—The species of this 
genus are increased artificially in 
two different wayH. Most of them 
may be multiplied by cuttings 
struck in silver sand, placed under 
a bell-glass, and kept in a warm 
place, to which no direct solar 
light has access. Such of them, 
however, as do not increase with 
sufficient certainty by this method, 

A. Julibrfssin for instance, have 
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the power of producing shoots from piccos of* their root placed in 
earth in a hot-beil; and by these the nurserymen generally propagate 
them. Their seeds also are very often received, and from these they 
can, of course, bo multiplied in all cases. 

ACACIA, FALSE, or Locust Tree. (Robinia.] 
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ACADIOLITE, one of a group of minend#*of doubtful identity, 
eompOHed of nearly SO per ocnt. of silica, with alumina, lime, soda, 
potash, and water. 

ACALEPHA5 (from a nettle), Sta-Netllu, a class of 

marine invertebrate animals, belonging to the sub-kingdom liadiata. 
It is now made to include a large number of animals, of wliioh the 
genus Medusa of Linnaeus may be taken as a type. 

' The genus Medusa was placed by Linnseu* in tho second Beotion of 
his Vermes, vis. MoUusca. Tho MoUusca were divided into six 
sections in tho ‘Systems Naturaeand in the last of those, consisting 
of thoso molluscous forms which had a central mouth below, Medusa 
stood as tho first genus, followed by Asterias and Echinus. The third 
section of Vermes _ ( Tcstacea), with Chiton at its head, immediately 
followed. In this arrangement Medusa came between Nereis and 
Asterias; but in the body of tho work it stands between Sepia and 
Asterias. 

The following is the Linnean definition of tho genus Medusa :— 
Body gelatinous, orbiculate, depressed. Mouth beneath, central. 

The genus contained 12 species, and these consisted not only of 
true Medusa, but of such genera os Porpita and ViieUa. 

The Acalepha of Cuvier (his third class of Zoophytes) comprehend, 
to use his own terms, Zoophytes which swim in the sea, and in whose 
organisation may be perceived vessels, which in truth are most 
frequently nothing but productions of the intestines, hollowed in the 
parenchyma of the body. 

Cuvier’s first order of AcaJephce, or Sea-Nettles, consists of the 
Simple Acalepha, which he characterises as floating and swimming in 
the sea by means of the contractions and dilatations of their body, 
their substance being gelatinous, without apparent fibres. The sort 
of vessels which are seen in some arc hollowed in the gelatinous sub¬ 
stance; they ofton visibly come from the stomach, .and do not give 
place to a true circulation. 

The genera contained in this order are tho great genus Median, 
Linn., with its subgenera Porpita and Veltlla. 

Tho great genus Methtsa is characterised as having a disk more or 
less convex above, similar to that of a mushroom, and called the 
umbrella. Its contractions and dilatations concur to the motivity of 
the animal. The edges of this umbrella, ns well as the mouth, or the 
suckers, more or less prolonged into pedicles, which take its place, in 
the middle of tho lower surface, are furnished with tentacles of very 
different form and size. Those different degrees of complication have 
given rise to veiy numerous divisions. 

The Arachnodrmata form the second class of M. de Blainville’s 
Aclinueoaria. He observes that this class corresponds exactly to the 
genus Median of Limucus. 

Tho following is M. de Blaiuvillu's definition of this genus :— 

Body free, regularly oval or circular, suligelatinous, covered with 
nil extremely fine skin, which is but little or not at all distinct, 
sustained or not by a solid subcartilnginous part, and provided with 
very diversiform radiatod appendages. 

Intestinal canal limitod to tho stomach, and providod with a single 
orifice. 

Ovaries multiplied, radiated, and opening in tho interior of the 
stomach. 

M. de Blainville goes on to state that their form, which is regular, 
w nearly always 011*011100 (tho Vetella alone being oval), sometimes 
discoid or spheroidal, but most frequently hemispherical, which 
causos them to resemble our umbrellas, and has given rise to the 
distinction of their body by that name. This body is BometimeB 
furnished in addition, in its circumferenoe, with more or loss long 
cirrhi, to whieh the name of tentacles, or better, of tentaculiform 
cirrhi, has been given. 

The lower surface of the umbrella, he observes, is sometimes entirely 
naked, but in othor cases is provided with numerous nud dispersed 
tentaculiform suckers, as in the Porpita and Velella, or elso with very 
diversiform appenduges, capillacaous at leust at their extremity, which 
zoologists have termed arms, wlience the denomination of Brachideous 
which they have given to some species. Those appendages or arms 
are* sometimes free from their baso, but in other cases are united, 
which unity produces a sort of peduncle, which has originated 
the designation of Pedunculated for those species that are so pro¬ 
vided. In the middle of the lower surface of the umbrella of these 
Mcdiua is sometimes a species of peduncle formed by a proboscidi- 
form prolongation of the buccal orifice, and they are then oalled 
Proboscideans; but in the greater number of cases, tho middle of 
the lower port of the umbrella is oocupied by a mom or less con¬ 
siderable mass, attaching itself to the body by four roots, in the 
form of a cross, so os to divido the buccal onfioe into four semi- 
lunar parts. This peduncle, terminated by more or less numerous 
oapulacoous divisions, has caused the name of Pedunculated, or 
wS ir ’ *° *hose Medusas which are provided 

_,^ke first subdivisions of the Arachnodermata established by M. de 
Blainvuie depeiuU on the existence or absence of a solid pieca for the 
support of the umbrella or body of the animal, and consists of the 
Otrrhtgrada, which are provided with that support, and of the 
Pumnograda, which are without any such support. These orders, 
observes M. de Blainville, are further distinguished by the very 


different naturo of the appendages with which the umbrella is 
furnished on tlie buccal surface. 

The difficulty of examining the Acalepha: is, from the very nature 
of their texture, considerable, and that of preserving them m spirit 
great. It is not, then, to be wondered at that a great portion of their 
organisation remained for a long time in obscurity, and that much 
relating to it still remains to be cleared up. To observe them with 
anything like a satisfactory result, they must be studied on the spot, 
sand while they are alive; and thus it is that several points relative to 
their organisation and habits, and their generation especially, have 
only lately been cloared up. The possibility of fairly preserving them 
in spirit is shown in the museum of the Royal College of Surgeons in 
London, where, in the department comprehending the first division 
of the Preparations of Nat. Hist., in spirit, several of the Acalephans, 
(No. 64 to 73 A, both inclusive) ore to be seen so preserved. In the 
following remarks the structure of tke-typical Medusa will be more 
especially referred to. 

The disk presents a uniform cellular appearance internally, and the 
cellular substance is very soft. In its mass no fibre has hithorto, wo 
believe, been traced, and indeed the quantity of solid matter in the 
whole animal must be very small. Those who have taken Medusa 
out of the sea, and laid them upon a dry board or dry stone, must 
have observed how soon they sink into a sort of deliquescence. 
Spallanzani came to the conchlsion that the seo-wator penetrating the 
organic texture constitutes the greater part of tho volume in tho 
Medusa, some of which when newly taken out of the sea weighed 00 
ounces, though their dried remains gave a weight of little more than 
5 or 6 grains. A fine muscular membrane appearing, when examined 
with a magnifying gloss, to bo composed of numerous fleshy fibres 
disposed in small bundles, radiating os regards the axis of the Medium, 
and adhering closely to the gelatinous substance of the disk, may be 
soon in some species stretching over a given extent of the lower surface 
of the umbrella, a little within its outer margin. Portions of tho disk, 
or umbrella, have been cut from theso animals whilst they were alive: 
those portions which had no part of this muscular membrane attached 
to them exhibited no signs of motion; in those, on the other hand, 
whose connection with the muscular membrane was preserved, the 
reciprocal contraction and dilatation wore continued for some time. 
Those Pidmoyrada which have cilia around their margins havo also 
circular vessels running along their bases, and most of the projectile 
and extensile tentacles and filaments have sacs and canals with con¬ 
tained fluids at their roots. If there cilia may bo regarded, and they 
doubtless may be, os one of the causes, and a principal one, of loco¬ 
motion, the pensile tentacles of the Medusas may bo viowod as ancillary 
at least to that faculty, though they probably are principally employed 
as nutrient organs. They are hollow and simple, and -appear to 
increase in their extensibility in proportion to their connexion with 
the appendages of the digestive cavities, or when furnished with a 
vesicle at their base. Suckers are found at the extremities and along 
tlie sides of there tentacles in severe! of the genera, so as to enublo 
them more securely to catch the floating destined pray, or to assist in 
anchoring the Medusa when it would rest, as we have reason to 
believe it occasionally does. 

Nervous -System and Senses. —We are not aware of any quite satis¬ 
factory demonstration of a nervous system in the Acalophans. Dr. 
Orant indeed (‘ Zool. Trans.,’ vol. i.) notices a structure in Cydippe 
which in his opinion oan only belong to that system ; but Eschscholtz, 
whose labours in investigating the organization of this class were not 
small, failed, to discover nerves in the largest which ho examined. 
That they enjoy sight lias been a question. Ehronberg has endeavoured 
to show that Medusa aurita possesses eyes in the form of small red 
points visible on the surface of the eight brown mosses which are 
round the circumference of the umbrella; and ho has compared these 
so-called eyes to those of certain Pot if era and Entomostraca. He con¬ 
siders the glandular body at the base of the pedicle to be an optic 
ganglion, and notices its connection with two filaments that decussate 
about the middle of their course; and ho views there as constituting 
port of a nervous circle, situated, for tho greater port of its extent, 
directly along the'bases of the row of tentacles surrounding the 
umbrella, and so forming a sort of outer wall of the circular vessel or 
appendage of the intestinal cavity wliioh runs round the moigin of 
the umbrella. He also describes another nervous circle, formed 
of four gouglion-like masses. There he states to bo disposed round 
the mouth, and to be each connected with a corresponding group of 
tentacles. 

But the general opinion seems to be that touch is the only sonso 
possessed by the Acalephans, as far as proof has hitherto gone. That 
they are sensible to light, though the evidence in favour of their 
possessing sight properly so called may not be deemed conclusive, will 
be generally admitted. It is said that some of tho smaller tribes have 
been known to shun a bright light, and to sink into deep water to 
avoid it. 

The ohief seat of the touoh appears to be in the tontacula and oirrhi 
with whioh the majority of Acalephans are furnished. Many of them, 
as we have ourselves observed, make no sign when wounded extensively 
in the umbrella or disk. 

Muscular System. —In most of the species of Palmograde Medusa 
distinct muscular fibres exist, which present the peculiar markings 



as 


38 


ACALEI’HsE. 


observed on tho fibres of voluntary muscles. Where these cannot be 
soon, tissue consisting of a granular substance exists which possesses 
the peculiar power of contraction. Professor E. Forbes BAys, that he 
has “paralysed one side of a Rhizostoma Aldroandi, whose disk 
measured more than a foot across, by removing with a scalpel the 
bonds of that half, whilst the other side contracted and expanded as 



Rhizostoma rcrulca (Cuvier). 

usual though with moro rapidity, as if the animal were alarmed or 
suffering.” Tho tentacles of most species are capablo of wonderful 
extension and retraction, movements which must bo effected by means 
of muscular tissue. 

Pood and Digestion .—Tho food, small fishes and marine animals, 
both living and dead, is probably conveyed to the mouth not only by 
tho tentacles and cirrhi with which the greater part of the Medium are 
furnished, but also by contractions in tho umbrella or disk itself. 
Fishes of some size havo boon found dead and entangled in the tentacles 
of Medium, killed most probably by that benumbing or stinging quality 
which has obtained for them tho nnmo of Sea-Nettles. Professor IS. 
Forbes, speaking of tho habits of Parma tubulosa, says, “ being kept in 
a jar of salt water with small Crustacea they devoured these animals, 
so much moro highly organised than thomselves, voraciously, appa¬ 
rently enjoying tho destruction of the unfortunate members of the 
upper classes with a truly democratic relish. One of them ovon 
attacked and commenced tho swallowing of a Lizziu octopunctata, 
quite os good a Medusa as itself. An animal which can pout out its 
mouth twice the length of itH body, and stretch its stomach to corres¬ 
ponding dimensions, must indeed bo ‘ a triton among the minnows,’ 
and a very terrific ono too.” 

By the investigations of M. Milne-Edwords principally, we now know 
that all the Pulmoyrada have gastric cavities, but all have not mouths 
in the ordinary acceptation of the word. In Rhizostoma, for instance, 
the only communication betwoen tho stomach and the outer surface is 
carried on through numerous branching canals in the ponsilo arms. 
In most cases a system of vussels is observed proceeding directly from 
tho stomach, partly nutritive and partly respiratory, but there docs 
not appear to bo any distinct blood-vessels. From tho recent researches 
of Frey, Leuckhart., and E. Forbes, it does not ap]>ear that any special 
blood-fluid exists amongst the species they have examined. 

Reproductive System and Development .—The majority of the Acalephso 
have very distinct reproductive glands. In the Pulmoyrada they are 
placed either on the surface of the sub-umbrella, or on the inner and 
uppor part of the cavity of the podunclo. In most cases those animals 
appear to be bisexual, though the two sexeB are often unitod in the 
some individual; but Milno-EdwardH, Wagner, and Will have observed 
individuals with sperm-cells only, and with germ-cells only. Although 
probably in all cases reproduction takes place by conjunction of thoso 
cells, the Medusa:, like some other lower animals, havo the power of 
producing their offspring by germination. This fact was first made 
known by Sara in 188ti. Professor E. Forbes, in his great work on 
the British Naked-Eyed Medusa 1 , says, “ 1 have observed four modes 
of propagation by germination among the Medusa 1 . 1. Germination 
from tlie ovaries, as observed by Sara. 2. Germination from the 
peduncular stomach. 3. Germination from the walls of a tubular 
proboscis. 4. Germination from the bases or tnboreles of tho four 
marginal tentacles in Sarsia prolifera." In order to snggost the nature 
of this mode of reproduction, Forbes has tho following passage:— 
“What straugo and wondrous chnngos! Fancy an olephant with a 
number of little elephants sprouting from his shoulders and thighs, 
bunohes of tusked monsters hanging epaulette-fashion from his flanks 
in every stage of advancement. Here a young pachyderm almost 
amorphous, there one mure advanced, but all ears and eyes; on the 
right shoulder a youthful Chony, with head, trunk, toes, no legs, and 
a shapeless body; on the left, an infant better grown, and struggling 
to get away, but his tail not sufficiently organised as yet to permit of 
liberty and free action! The comparison seems grotesque and absurd, 
but it really expresses what we havo been describing os actually occur¬ 
ring among our Naked-Eyed Medusas! ” 
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The history of the development of tho ova is not less interesting. 
When first produced they are retained in the interior of the creature 
until they are covered with cilia, when they pass out, and are found in 
the water resembling fig. 1. In the course of a little time it attaches 
itself to some fixed object, and then puts out four arms. In the 
first stage we have an infusorial animalcule; in the next, fig. 2, wo 
have a rotifer orliydroid polype. Not only have we the resemblance to, 
but somo of those forms have been shewn by Stcenstrup (‘Alternation 
i of Generations’) to have l>een mistaken for permanent states of other 
animals. The first four arms are succeeded by four more, fig. 3 : at 
this Btage germs or buds frequently grow from its side, fig. 4: the 
polypiform body then lengthens, and nt lost becomes wrinkled, fig. 5 : 
depressions appear, and the elongated body is cut up into a series of 


12 3 4 



horizontal slices, from tlio edges of which tentacles grow, fig. 6 : each 
layer escapes, and presents itself in the form of a young Medusa, fig. 7. 
Such is the history given by Steeiistrup, in ono of tho common forms 
of Pnlmograde Medusa 1 , and such with modifications appear to bo the 
changes which each ovum of the Medusa passes through before it 
becomes a fully developed animal. 

Power of Stinging. —The name Acahphm, Sea-Ncttlcs, suggests this 
property. It is not, howover, improbable that thia function is possessed 
only by a few species. Some possess this property in a remarkable 
degree, as the Cyanea capVlata, which is a terror to bathers in our 
seas. At most two or throe others possess it in relation to the human 
skin. It is probable they exert greater power over their prey or their 
enemies amongst the lower classes. The stinging power is supposed 
to reside in small capsular hairs, which are found in the tissues of 
the A caliph ai os well as in Actiniie and other polypes. 

Phosphorescence. — On whatever property this phenomenon depends, 
there is no doubt that it is possessed in a high degroo by almost every 
species of Medusa. The circumstances, however, on which it depends 
seem to bo little known. On some occasions the A eatephic with other 
marine creatures will give out abundance of light, whilst at other times 
not a glimmer can be observed. 

The Analephie have been divided into four families: the Pulmoyrada, 
tho Ciliograda, the Cirrliigrada, and the Physoyrada. The following 
is the arrangement of tho Pulmoyrada given by M. de Blainville, who, 
by intercalating the genera of 1’eron and LcBueur, and of Esohscholtz, 
the existonco of which he is far from guaranteeing, gives us the follow¬ 
ing synoptic table:— 

PlILMOORADA, or MEDUSARIA. 

Sect. I.- Simjile. 

Genera: Endora, Eyhyra, Phoregnia, Eidguitne, Chnryhdaa. 

Sect. II.— Tentaculated. 

Genera: Berenice, jP.yuorca, Mcsoncma, Po/i.rma, .F.yina, Vanina, 
Poveolia, Euryliia, Pegasia, Ubilia. 

Sect. III.— Sub-Pruboscidea n. 

Genera: Oceania, Aglaura, Melicerte, Cytacis, Thaumantias, Tima, 
Cainjiancfta. 

Sect. IV. -Proboscidean. 

Genera: Orithyia, (hryonia, Saphenia, Dianaa, Linuclu, Paronia, 
Lymnorea, Sthenonia. 

Sect. V.— Drachideous and Pedunculated. 

Gonora : Ocyr'ue, Vassiopea, Aurelia, Melitira, Eragora, Cephtea, 
Rhizostoma, Clerysaora, Pelagia. 

We now proceed to lay before tho render examples of these several 
sections. 





Generic Character.- - Body very much depressed, discoid, simple, 
without tontaculur cirrhi, without either peduncles or appendages, 
and offoring within only ramified canals opening (s’abimchont) by four 
large trunks, in the form of a cross, into a email central cavity without 
external aperture. 

Example, Etulora vmdu/oia, (Pdrou and Lcsucur). 



JUutura uiidiilimi. 

a, view of the upper side ; b, In profile, or with tho edgo of Its disk towards 
the spectator ; e, view of the lower side, 

M. de Blninvillo romarkn that ho only knows this genus from tho 
characteristic anil short description given by IVran and Losucur. Ho 
doubts whether this Mudusa has not a mouth j for ho thinks that tho 
centre of tho reunion of tho four huge trunks of tho canals ought to 
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there was a membrane on the lower surface, and he inquires whether 
this was not perhaps some remains of the stomachal cavity. 

Cuvier united this gonus with the Geryanue. Eschscholtz places it 
in his family Bcrcnicidat, and unites Euryale with it. 

Charybdcca. 

Generic Character .—Body hemispherical, sub-conical, or oven semi- 
clliptical, furnished on its circumference with foliaceous subtentacular 
lobes, hollowed below by a great stomachal excavation with an aperture 
as large as itself 

Example, Charybdcca jicriphylla (Pdr. and Leg.). 

Section II. 
sFtjuorea. 

Generic Character. — Body slightly diversiform, furnished at its 
circumference with a circle of filamentous tentacular cirrhi, often 
very long, and more or less numerous, a good deal excavated below, 
with a median orifice often at the extremity of a sort of circular lip, 
which is more or less projecting or provided with tentacular fringes. 

Stomachal appendages linear, numerous, or sacciform and not 
numerous. 

Example, jEquorca cyanea (Pdr. and Los.). 

Habitat.— South Seas. 



Minima cyanea. 

a t the animal complete; A, a portion thereof. 

M. de Blainville divides this genus into tho following sections :— 

* 

Marginal cirrhi very numerous; stomachal appendages equally 
numerous and linear. 

A. Lip simple. 

Qenus Mquarea. 

B. Lip fringed. 

Conns Memntma. (Each.) 

* • 

Marginal cirrhi os well as tho stomachal upjiendages sufficiently 
numerous, or not numerous. * 

C. Cirrhi sufficiently numerous, originating opposite to the trian¬ 
gular stomachal appendages. 

Conus Pclyxemt. (Knell.) 

I). Cirrhi and sacciform stomachal appendages few. 

Qenus Jiyina. (Esch.> 

We have selected a genus of tho first subdivision for illustration. 

Section III. 

Thamnantuu. 

Generic Character -—Body hemispherical, provided at its circum¬ 
ference with teutoculiform cirrhi which are bulbous at the root} very 
much excavated beneath, and having in its middle a free pedunculifnrm 
stomachal cavity dividing itself into davifonn canals, and terminated 
by a simple buccal orifice. 
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Example, Thaumantiaa cymbnloLdea. tailed, cym. Slabber.; Diaruea, 
cymb., Lam.) 



ThaumanUat eymbahiiilea. 

Planed by Prfron among his Oceania 1 . 

l/ahitat .—Coasts of Europe; Holland. 

Tima. 

Generic Character .—Body hemispherical, depressed, furnished on its 
circumforonco with a circlo of tentnculiform cirrlii, which are short 
and numerous; not much excavated beneath, and prolonged into a 
very thick conic puduncle, which ig entirely exsortod, and terminated 



Tima flavilabri*. 


by a plicated enlargement; buccal orifice at the centre of four labial 
appendages; stomachal cavity iu the enlargement of the peduncle, 
and giving origin to four aseumling canals, and communicating with a 
marginal canal. 

Example, Tima Jlarilabrii. 

Habitat .—The Azores. 

Section TV. 

Itianoea (Quoy and Oairn.) 

Generic Characier. - Body hemispherical, furnished on its circum¬ 
ference with a small number of tentoculifoim cirrlii; excavated beneath, 



Faconia octunema. 


and provided at its middle with a strong exserted probosoidiform 
appendage, with four brachideons appendages at its extremity. 
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Faronia. 

Generic Character .—Body snbhemisphcrica], with neither cirrlii nor 
tentaculiform marginal cilia; rather deeply excavated beneath, with a 
long, median, probosoidiform prolongation, having at its root six or 
eight bnichideous appondagns, furnished with radieiform suckers. 
Four ovaries. 

Example, Faronia Octoncma. (Orithyia Octane' mn, Lam.) 

Habitat .—South Seas. 



Lymaurea. 

Generic Character .—Body subhemispherical, furnished on its cir¬ 
cumference witli very fine, short, and numerous tentacular cilia; 
rather deeply excavated beneath, and provided with a long proboscidi- 
fonn prolongation, having at its base eight, bifid and finely dividod 
appendages. Four ovaries, in the form of a cross. 

Example, Lymnorea triedra. (/Jinmca triedra, Lam.) 

Habitat .—-South Seas. 



l.yntnorca triedra, 
a, the disk seen from above. 


Section V. 

Prlayia, 

Generic Character.-- -Body subhemispherical, lohatod, fturiculatod, 
furnished on its circumference with a few tentaculiform cirrhi; eight 
inferior apertures at the extremity of a fistulous peduncle provided 
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with four very strong ami fobacoous anna- 1 our ovaries* Stomach 
with cteoiform appendages. , _ * , _ . , 

tf.-ritn.pla, Pelagia Labichc, Esob. (Cganea Lahiche, Quoy and Gaim.) 




Species having a peduncle of insertion for the root, with radical 
appendages, besides those of the arms. 

B. 

Species haring a very short podunele of insertion, without radical 
appendages, besides the four bifid arms. ( Evagora , Pdr.) 

Wo have given an illustration of tlio first The species grows to a 
very large size. 

Ckrysaara, 

Generic Character .—Body circular, hemispherical, festooned, and 
provided with at least twenty-four tentaculiform cirrhi on its circum¬ 
ference ; excavated internally into a considerable cavity with sacciform 
appendages; communicating externally by a single orifice, pierced in 
the centre of a median peduncle, provided with distinct brochideous 
appendages. Four ovarios. 

Example, Chnjeaora lutea. 
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Pelagia labiehe. 

RKizostoma. 

Generic Character .—Body circular, hemispherical, provided on its 
circumference with lolics or fuHtnnns intermingled with auricles, largely 
excavated bolow, with four Remilunar orifices, produced by four roots 
of insertion of a considerable pedunculated mass, aftorwanla divided 
into eight very complex braehiuoous appenringes furnished with fibril¬ 
lary suckers, without a median prolongation. Four ovaries, in the 



lihizMtama Otwieri. 

shapo of a cross. Stomachal cavity very largo and vascular at its 
circumference. 

Example, Rhiioetoma Curi.ru 
Habitat .—European Seas. 

M. da Slainville separates tl>e genus into two divisions. 


Chryxaora lutea. 

a, one-fourth of tits disk or umbrella, seen from below; t, disk without Us 
appendages. 

The Pulmograde Medusee have been recently studied with great 
°are by Professor E. Forbes, and be proposes to divide them into two 
groups aoeording as their eyes or ocelli are covered or destitute of this 
protection. When -any of the more common forms of Methane are 
examined, as the species of Bhieoettma or Pdagia, it will be found 
that the margins of the ocelli are protected by more or less compli¬ 
cated membranes, hoods, or lobed coverings. This character accom¬ 
panies another of great importance, that is, the possession of a 
complicated anastomosis and ramification of the vessels. In the case 
of Thaumantitu and other genera it will be found that the ocelli are 
either absent or entirely naked, and this condition is accompanied 
with a very simple vascular system. Hence Professor Forbes proposes 
the following classification. 

I. Steuanopthalmata ( trreyavis , covered ). 

Genera. A urelia, Pdron; Meduea, Eschscholtz ; Pdagia, Pdron and 
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Lesueur; Chrytaora, Fdron; Bhizottoma, Cuvier; Castiopea, P«5ron ; 
Cyanea, Pdron. 

II. QYMNornTnAt.MiTA (yvpvit, naked). 

1. Vessels branched ( Willtiadie). 

Genus. WiUzia, Forbes. 

2. Vessels simple. Ovaries convoluted, and lining the pedunculated 
stomach ( Ocranidw). 

Genera. Turrit, Lesson; Saphenia, Eschscholtz; Oceania, Pdron. 

3. Vessels simple, eight or more. Ovaries linear, in the course of tho 
vessels on the sub-umbrella (sE'iuoreatlw). 

Genera. Stomobrachium, Brandt; Polyxtnia, Eschscholtz. 

4. Vessels simple, oight. Ovaries as many as the vessels, small, in 
tho courso of the Bub-umbrella (Circeadtr). 

Genus. Circe, Mortons. 

5. Vessels simple, four. Ovaries four, in tho courso of tho vosscls 
on tho sub-umbrolln ( Geryoniada). 

Genera. Geryonia, Pdron; Tima, Eschscholtz; Geryonopsia, Forbes; 
Tinvumanliae, Eschscholtz; fUabheria, Forbes. 

6. Vessels simple, four. Ovaries in the substance of tho peduncle 
(Barsiadic). 

Genera. Sartia, Lesson; Bougainvillea, Lesson; Lizzia, Forbes; 
Moodcria, Forbes; Euphyta, Forbes; Stcentfrupia, Forbes. 

This arrangement applies to the British genera only, the species of 
which, with figures, aro described in Professor Forbes’s 'Monograph of 
tlufferitish Naked-Eyed Medusa?,’ published by tho liay Society. 

Tho second order of the Acalephcv are tho Ciuoqb.vda, of which Du 
Blainville gives tho following definition : — 

Body gelatinous, very contractile, free, diversiform, evidently binary 
or bilateral, somutitnos appearing subradiated, provided with a kind 
of straight ambulacra, formed by tho approximation of two series of 
vibratory cilia. 

Intestinal canal complete, or provided with two orifices, a mouth 
and a vent. 

The term Cilioyrade has been given to those Malum, on account 
of the minute organs called Vibratilo Cilia, with which they are 
covered. 

A rrangement. 

De Blainville, whoso amondod arrangement wo take, observes that 
systematists have hitherto ngreed to imitate Gtnolin more or loss on 
tho subject of tho place of the Ciliograda in tho animal series, that is 
to say, in making them a genus approximating to tho Medium ; and 
ho instances Lamarck, Cuvier, Latreille, and Okcu, as not having 
expressed any doubts on the subject. 

Genera. 

• 1. Bertie. 

a. Species whoso cilia aro smaller than tho interstices which separate 
them. (Genus, Beroe of Eschscholtz.) 

Example, Throe orata. Those found by Browno seldom oxcoodod 
three inches and a half in length, or two and a half in the largest 
transverse diameter. “ This beautiful creature," says Browne, ‘ Jamaica,' 
p. 384, 11 is of an oval form, obtusely octangular, hollow, open at tho 
larger extremity', transparent, and of a firm gelatinous consistence; it 



Herlie orata. 


contracts and widens with great facility, but is always open and 
expanded when it swims or moves. The longitudinal radii aro 
strongest at tho crown or smaller extremity, where they rise from ft 
very beautiful oblong star, and diminish gradually from thence to 
the margin: but each of them is furnished with a singlo series of short, 
delicate, slender appendices or limbs (the cilia) that move with great 
celerity either the ono way or the other, as the creature pleases to 
direct its flexions, and in a regular accelerated succession from the top 
NAT. HIST. DIV. VOI,. I. 
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to the margin. It is impossible to express tho liveliness of the 
motions of thoso delicate organs, or the beautiful variety of colours 
that rise from them while they play to and fro in tho rays of the sun ; 
nor is it more easy to express the speed and regularity with which 
tho motions succeed each other from tho one end of tho rays to tho 
other.” Dr. Browne frequently met with these animals to the north 
of the western islands (West Indies). 

ft Species whose cilia are twico as long as the interstices. 

(Genus, Medea, Eschscholtz.) 

Example, Beroe rtifrtcrnt. 

y . Species whose cilia aro situated in two ambulacral ridges. 

(Genus, Pandora, Eschscholtz.) 

Example, BerOc Blemingii. 

2. Cydippe. 

Body regular, free, gelatinous, divided into eight sections, more or 
less distinct, by as many double longitudinal rows of vibratory cilia. 
An internal cavity, with a large buccal (?) aperture, whence issue, and 
aro prolonged more or less below, a pair of long appendages, which 
arc retractile, and also furnished with vibratory cilia. 

Example, Cydippe, pikas; Mai turn pile its, Ginelin ; Throe piles t, 
Lamarck; Phurobrachia, Fleming; Enrharis, Pdron, who really 
established the genus; but Eschscholtz having transferred the last 
name to a genus of Ciliobrancliiaiis, lie Blainville prefers following 
him, to avoid greater confusion. [ llj-:nbj:.J 



Uri ne (Cgilijipr) pitells. 


3. CaVianira. [Gai.u.vmra.] 

4. Mnania. 

Body smooth, oval, elongated vertically, very much compressed on 
ono side., and as if lobated on the other. Buccal opening between tho 
prolongation of tho sides ; conical appendages, on which the rows of 
vibratory cilia are ranged. 

Example, Mnania lieleroptera, Callianyra Tnicrnptera of Chamisso, 
thus described by Chamisso and Eisenliardt:—Body hyaline, eyliu- 
drico-tubular, dilated at one extremity, with a transverse mouth, into 
which it was impossible to penetrate. A largo cestoid wing on each 
side, with vibratory cilia on its edges; six intermediate smaller wings, 
of which tho four inferior (buccal) aro lanecolated, ciliated on tho 
edges, and attached to tho base of the body; two superior cestoid 
wings uniting themselves to the two largo lateral ones, which I’cron, 
according to the deseribers, erroneously regarded as brlmchue. 

6. Calijmma: [Galvmma.] 

6 . Ajivtima. 

Body a little elevated, a liltlo compressed, or subcircular, prolonged 
to tho right and left into a sort of appendages, bearing the series of 
cilia towards their terminal half only, and up to their end. Mouth 
small, entirely deprived of labial appendages. 

Example, A.iiolima Gaidit, Eschscholtz. Locality, South Seas, 
near tho equator. 

7. Eurharis (Eschscholtz). 

Body oval, sufficiently elevated, slightly compressed, or subcircular, 
covered with papilla?, with the ambulacra of natatory cilia extended 
from the summit to the base. Mouth small, provided with two rather 
long pairs of appendages. 

Example, Eucharis Tiedmanni, Eschscholtz. Locality, sens of 
Japan. This name had lsson employed, as wo lmvc seen, by Pdron, to 
distinguish another genus of Ciliograda, and should' not have been 
transferred : for in all such casoft confusion must be tho consequence. 
The student must now remember that the Eurharis of I’tiron and that 
of Eschscholtz roprcBent two different generic forms, 

8. OcyrSe. 

Body gelatinous, transparent, vertical, cylindrical, provided abovo 
with two lateral musculo-mombranous, bifid, thick, wide lol«?s, and 
with two fleshy ciliated rib-liko elevations, with two other ciliated ribs 
upon tho edges bet ween tho lobes ; aperture provided with four ciliated 
arms. 

Example, Ocyroe cryttallina, Rang, who founded tho genus. De 

n 
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Plainvillo think* that it boar* much resemblance to the last species of 
OaUimira—Callianira hexayona t 

9. AlcynSe. 

Body gelatinous, transparent, -vertical, cylindrical, with, eight 
ciliated ribs, hidden in part under the vertical natatory lobos. Aper¬ 
ture provided with four ciliatod appendage*. 

Example. AlcynSe vermicvlata, Itang, who established the genus. 
Locality, coasts of Brazil. 

10. Cesium. 

Body gelatinous, free, regular, very short, but extended or prolonged 
yn ouch Bide into a long riband-Uko appendage, borderod on each 
anglo with a series of vibratory cilia, thus funning four ambulacra, 



datum Veneris. 

two on each side. Mouth inferior and mesial, accompanied by a pair 
of long, cilifcrous, retractile and simple appendages. 

Example, Cist tun Veneris, Lcsuuur. 

Although there is not much 
resemblance between til is singular 
genus and the typical forms of 
Ciliogrodo, yet they are connected 
by a succession of intermediate 
links. If wo refer to tile genus 
Callianira, wo shall find that its 
globular body is so extended 
laterally as to have a wing-liko 
appendage on either side. In 
other genera these lateral ap¬ 
pendages are still more extended, 
until tho globular body in the 
centre in entirely lost. Tho ali¬ 
mentary canal of Cesium- runs 
across tho middle of its length, 
and from it extends, us from tho 
stomach of tho Medusa-, a series 
of gastric canals which carry tho 
nutriment to all parts of the body. 

The third order is the Cikriii- 
o had A. Thoy are thus called from 
tho cirrhi which are uttachod to 
the disk upon which their organs 
are disposed. These cirrhi are, 
some of them, tubular, and are 
furnished with suckers. The 
ciccal appendages are attached 
to their base, in which are pro¬ 
duced the ova, which pass out at 
the mouth of tho cirrhi. The 
following is Do Blainville’s defi¬ 
nition of the order:—- 

Body, oval or circular, gela¬ 
tinous, sustained in the interior 
of the dorsul disk by a solid sub- 
cartilngiuou* part, tuul provided 
on tho lower surface of tho disk 
with toutactiliform cirrhi, which 
are very extensible. 

Genera. 

1. Velelles. 

• 

Body membranous, oval, vory 
much depressed, convex, swollen, 
sustained above by a transparent 
oval subcartilaginous piece, 
marked with concentric strife, and 
surmounted by a vertical and 
oblique crest, concavo below, with 
a sort of mesial nucleus, offering ft central mouth at the extremity 
of a preboscidifurm prolongation, surrounded by tentacular cirrhi of 
two kinds, the external bring much longer than the internal ones. 



Telella lata. 

o, upper side; t, lower side. 


Do Blainville observes that Impcrato and Coluinnn would appear to 
be tho authors who first noticed tho animals which constitute this 



genus Iloloth aria. Lashing made it a Medusa, denominating the speci es 
known to him Medusa Velella, a name adopted by Linnaeus in the 

" ' ' .Turin,’1700) proposod tho 

tho 



* Systoma Naturae.’ Dana Soc. Boy. de ' 
name of Armenistarm for it; and Lamarck published it under tho generic 
appellation of VdeUa, by which it is now generally known to naturalists. 

This form is widely diffused, and has been found in the seas of 
Europo, America, Asia, und Australasia. One of tho species, V. limbosa, 
is often token on tho southern coasts of England. The animals are mot 
with far at sea, and often huddled together, young and old, in con¬ 
siderable masses. Sailors are said to fry and eat them. 

Tho Phy/lidoce labels caruleis, the Sally-Man of Browne, appears to 
be tho Velella ci/anca, of Lesson and Ooniot, and one at least of the 
species which gave riso to the Medina Velella of Linnaeus and Gmclin 
(Lamarck quotes the last name as well as Browne’s PhyUidoce, as 
synonyms of his Velella mutica). 

2, Uataria. 

Body oval or circular, sustained by a subcartilaginous, compressed, 
elevated piece, with a muscular, moveable, longitudinal crest above, 

concave below, and provided in tho 
middlo with a free proboscidian! 
stomach, and with a single row of 
marginal tcnlaculifonn suckers. 

Eschscholtz established this genus 
for some very small cirrhigrode animals, 
whoso bock is sustained by a subcar¬ 
tilaginous piece, not elevating itself in 
the dorsul cavity, and which only offer 
marginal eirrhi on tho central surface. 
Jiataria mitrata, highly magnified. Blainville, after observing that 

r orskahl has figured with hi a lioloth una 
spirans (Velella limbosa of Lamarck) somo very small animals, which 
M. Esehscholtz himself regards ns closely approximating to his 
Uataria contain, says that it seems possible that tho Unfit rite may bo 
only degrees of development of Velella. Example, Uataria mitrata. 

3. Pur pita. 

Body membranous, regular, circular, depressed, slightly convex above; 
internal cartilaginous support circular, with its surface miu-kcd by con¬ 
centric striie crossing 
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radiated striie, cover¬ 
ed on its upper sur¬ 
face by a deiieato 
momhi-ano merely. 
The body is concavo 
below, and tho infe¬ 
rior surface is fur¬ 
nished with a great 
number of tentnoula, 
of which the exterior 
ones are tho longest, 
and furnished with 
small cilia, eaeh ter¬ 
minated by a glo¬ 
bule; thoy sometimes 
contain air; ami tho 
internal ones are the 
shortest, tho most 
simple, and the most 
fleshy. In tho centre 
of those tontacula is 
the mouth, in form of 
a small proboscis, 
which leads to a 
simple stomach, sur¬ 
rounded by a some¬ 
what glandular sub¬ 
stance. 

Cuvier, from whom 
u great portion of the 
above description is 
taken, says, in the 
last edition of the 
‘ Rhgne Animal,’ that 
there is but ono 
species (Porpita ni¬ 
ff anted) of a beautiful 
blue colour, from tho 
Mediterranean, and 
other warmer seas. 
Lamarck, who esta¬ 
blished the genus 
for an animal which 
had boon placed among the Medusa by Linnxus, gives four species; 



Porpita gigantea. 
a, upper side; 4, lower side. 









87 


ACALEPHAS. 


ACALEPHAS. 








JSg&; V 


-^TffSSiPI 

::-::::.:~Zzm, 


but Be Bluinvilla and MM. Chamisso and Eisenhardt coincide 'with 
Cuvier in believing that they are nil refemblo to one, though the 
former admits that the fact is still 
somewhat doubtful He observes 
that Bose’s species, Jlolotlinria 
appmdiculaia, (Porpita appendicu- 
lata, Lam.) was evidently established . 
on an impaired animal. Eschscholtz, 
under the namo of Porpita Mediter- 
ranca, conjoins throe of Lamarck’s 
species, and describes throo now 
ones, taking for his character tho _ 

proportion of the cartilaginous rrofllo of Porpita glaadifcra. 
disk, and especially that of the marginal cirrhi. 

Geographical Distribution .—Like that of VclcUa, very wide. Bose, 
who mot with them at sea, Bays the animal lias tho appearance of a 
21-sous pioco homo along by tho waves. Examples, Porpita gigantea, 
and P. glandife.ra. 

4. Polybrachiouia. (Gnilditig). 

Boreal support (sustentaculum) enrtiluginous, naked, flattonod, 
rounded, radiated, concentrically striated; mantle (pallium) narrow, 
five, surrounding the support; arms numerous, parallel, of various 
lengths, elon¬ 
gated, affixed 

heng|tli, with 
a grower of 
taking a de¬ 
clining posi¬ 
tion for tho 
purpose of 
taking prey. /. 

Mouth below, 
central, purse- 
sliaped, exten- 
silo. Tentncula 'o. 
many, varying 
in form, huc- 
torial, cover- 
ing tho whole <i> 

ventral sur- ’ 

lace. Eggs, 
very small, 
innumerabli', 
nuHtlud among 
the tentuuula. 

Example, Po- 
lylirachioma 
Jjimwmm. 

This genus 
has been esta¬ 
blished by Mr. 

Guild ing, who 
describes tho 
support as 
broad and 
vitreous, tile 
body as ceru¬ 
lean, tho ton- 
tacula as pal¬ 
lid, and tho 
anus, which 
are in a triple 
series, glonilu- 
lons, the glan¬ 
dules being 
pedunculated. 

The diameter 
of the mantle, 

exclusive of Potybrachinnia Llmurana, enlarged, 

the arms, -is a, upper side ; ft, lower aide, 

stated to be _ 

elovon and a half lines. Mr. Guilding states that the animal is 
wonderfully beautiful, Bvvimming, or rather floating on the. serene 
surface of the Cariboan Sou in calm weather, and embracing its prey 
by the sudden downward application of some or all of its arms, 
which are easily broken by attrition. 

We think there is hardly enough to warrant a goneric separation in 
this case; tho species bears a strong resemblance to the Porpita 
earulea of Eschscholtz. Mr. Guilding observes that the Medusa 
porpita of tho ‘Ainaonitatos Aciulomircu ’ seems nothing more than 
the control disk of some species deprived of all tho organs of the body. | 

Tho fourth order is the Phyhogiuda. The structure of the 
creatures belonging to this order wore but little known till the 
publication of Mr. Huxloy’s researches, in ‘ Philosophical Transac¬ 
tions’ for 1849. They are allied to the preceding order both in the 
conformation of the gnstric organs and m their means of locomotion. 
The xirincipal difference between this and tho preceding families is, 
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that we here lose the radiate form, and observe in tho creatures which 
belong to it a lateral symmetry. 1’hiB order is now made to include 
the genus Physalia and its allies, which are possessetf of an air-bag, 
by means of which they float through tho ocoon, and also the various 
forms of Diphydir. These two forms were included by Cuvier in his 
division of Hydrostatic Acalcphir. Before referring to their arrange¬ 
ment, we shall give the principal results of Mr. Huxloy’s researches 
into the anatomy of these creatures, as given by him in the ‘Report of 
tho Twenty-i’irat Meeting of the British Association for tho Advance¬ 
ment of Science.’ Wo shall speak first of the Diphydir. If one of 
these creatures is examined, it will bo found to consist of two trans¬ 
parent crystalline pieces, which look, when taken out of the water, 
like morsels of cut-glass. One or both of these pieces contains a wide 
cavity, lined witli a muscular membrane, by tho contraction of which 
tho animal is propelled through tho water. The attachment of the 
posterior piece to tho onterior is very slight, and whon detached it 
will swim about independently for hours together. It was this eir- 
cmnstanco which led Cuvier to supposo that the two pieces were two 
independent animals, and in this ho has been followed by the majo¬ 
rity of zoologists. He describes the two individuals as always together, 
one including itself in a hollow of the other (l’un s’emboltant dans 
un creux de l’autre), an arrangement which nevertheless permits their 
separation without the destruction of life. They are, ho observes, 
gelatinous, transparent, anil move vory nearly like the Mednstr. The 
including individual (l’cmboltant) produces from the bottom of its 
hollow a chaplet (chapelct) which traverses a domi-canal of the inclu¬ 
ded individual (1’embotUS), and would seem to be eomposed of ovaries 
and of tentaeula and suckers liko those of tho preceding genera. 
Cuvier then goes on to state tho divisions established by MM. tjuoy 
and Gaimard, according to the relative forms and proportions of the 
two individuals. TIiuh in tho Diphyes, properly so called, the two 
individuals are nearly alike, pyramidal, and with some points round 
their opening, which is at the base of tho pyramid. In the Utilpm ,• 
the included individual lias still tho pyramidal form, but tho inclu¬ 
ding individual is very small and square. In the Abyles, the included 
individual is oblong or oval, and the including rather smaller and bcll- 
shapod. 1 n the Cubohles, it is the included individual which is small and 
bell-Bhapcd; tho including individual is much larger and square. In 
the Naricuks, tho included individual is bcll-sliaped; the including 
individual large also, but slipper-shaped (en forme de sabot). Cuvier 
concludes by remarking that there are many other combinations. 
There are two prominent forms of Diphydir, the Monogaitric and the 
Polygastric. In tho former a singlo polype is developed in a special 
cavity of the anterior piece. In the polygastric a long chain of such 
polypus, each enveloped in a little transparent bract, occupies a 
similar position. These polypes havo no oral tentacles; but a long 
tliread-like tentacle, bearing lateral branches, which are terminated by 
small sacs, is developed from tho baso of every* polype. Tho small 
ireheusilo sac has a peculiar form, but is only a dilatation of its 
iodide. It is much thickened on one side, and contains a great number 
>f the stinging hairs to which wo havo before alluded. The repro¬ 
ductive organs are incdusiform bodies, which arc developed by 
gemmation from tho pedicle of the polype. 

Tn the Polygastric Diphydir. new polypes are continually being 
iroducod by gemmation at tho attached, extremity of tho polype- 
hail), and in aU the species the same gemmation is continually going 
m among the prehensile and reproductive organs. 

Tho structure of tho other forms of Physogratla are mollifications of 
% common type, in the main identical with that of tho Diphydir. 
Tho great difference is in the absence of the air-organ, or float. The 
samo continual multi plication of parts by germination goes on among 
the Physsophoriilfe os among the Diphydir, and the structure ami 
mode of development of the young organs are tho same. Great variety 
is presented by the reproductive organs, from the form of mere sacs 
to that of free-swimming bodies precisely resembling Mtdusir, and 
developing the generative elements only subsequently to their 
liberation. In Physalia the female organs are free-swimming inedusi- 
form bodies, while the nialo organs ore simply pyriform sac.s. 

As a general conclusion it may be stated that the Physograda are 
issentially composed of two membranes, an outer and an inner, which 
are called by Mr. Huxley ‘ foundation membranes,’ since svery organ 
is formed by tho modelling into shape of one or other or both of these; 
commencing as a simple process, or diverticulum, and assuming its 
perfect form by a gradual change of development. The stomach has 
io walls distinct from those of the general varieties. The reproductive 
irgans are always developed extemnlly. The stinging hairs, or thread- 
cells, are found in all the species in the greatest abundance. 

The following ia tho arrangement of these creatures according to 
M. de Blainvillo:— * 

PiITSOOHADA. 

Natatory organ simple and lamellar. 

1. Physalia. 

Generic Character.—"Rady oval, rather elongated, more narrow and 
probosekliform anteriorly, hydatiform in the middle, attenuated and 
obtuse posteriorly; mouth star-shaped and terminal; anus lateral; 
a foot in form of a crest or oblique lamina, directed from before 
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backwards; branchial very anomalous, and composed of a great number 
of diversiform cirrhous productions ; organs of generation terminating 
at tho autcrio? third of the right side by two closely approximated 
orifices. 

Example, Physalia Arelhusa. 

This is the A ret h mm of Browne; Medusa CaraveUa of Muller and 
Eschscholtz; Physalus Pelagicus of Lamarck; the Portuguese Man-of- 
War of English voyagers. This Physalus is an inhabitant of thtfjwarm 
sens, but a shoal of them are; sometimes driven into our 'bays, 
particularly on tho south-west const. 



Physalus Pelnyictis • the crest not expanded. 


* * 

locomotive organs complex and vesicular. 

2. Physsnphora. 

Generic Ch araeter. — Body more or less elongated, cylindrohl, 
hydatiform in its anterior jiart, provided below with two series of 
vesicular diversiform bodies, with a regular aperture, and behind with 
a variable number of very diverse cirrhiform productions, two of 
which are longer and more complex than others; mouth at tho 
extremity of the hydatiform jiart; amis terminal. 

Example, Physsophora Muzonema. 

M. de Blaiuville states that the Physsapharee differ from tho Physalia' 
in swimming or floating in a vertical jiosition, the air-bag being 
above and the cirrhifenms productions below. The distinction of the 
species appears to him to dei>eud especially on tho number and form 
of the natatory organs. 

3. lUphyseu 

Generic Character .—Body cylindrical, elongated, contractile, mus¬ 
cular, composed of three parts, the anterior ]>art vesicular, the middle 
mrt hooriug on its lower part two hollow natatory organs, placed one 
adore the other, and the third part (which is the longest) provided 
above with a Abrillo-capillaeeous plate, and below with cirrhiform 
productions; mouth terminal. 

Example, Dipliysa singularit (Quoy and Gaimard; ‘Astrolabe, 
Zoologie ’). 

4. lihisofihyirt. 

Generic Character .—Body free, transparent, very contractile, Very 
much elongated, swollen at one extremity into a Sort of auriferous 
bladder with a terminal orifice, provided throughout its length with 
scattered tentacnliform productions mingled with cirrhiform filaments. 

This genus is divided by M. de Blamvillu into two sections. 

a. 

Specie* with simple tentacnliform productions. Natatory organs 
hollow. (Genus Khizaphyta.) 


Example, Ehhophyca planostoma, Pdron. (lthizophyea P£ronii, 
Each., ‘ Acaleph.,’ p. 148, No. ii., t. 13, fig. 3.) 

fi. 

Species whose tentacnliform productions are covered with cirrhiform 
filaments. Natatory organs unknown. (Genus Epihulia, Each.) 
Example, Rhizophysa filiformis. (Physsuphora filiformis, Forsk.) 



1. Rhizophysa filiformis ; 2. Physsophora Mnzonema. 


* * * 

Species provided with two sorts of locomotive organs, the antcrior 
onos hollow, the posterior solid. 

5. Apolemia. 

Generic Character .—"Body very much elongated, cylindrical, vermi¬ 
form, provided anteriorly with many hollow natatory organs in two 
rows, and behind with solid Souamous organs, between which come 
forth tentaculiform cirrhi, furnished with vermiform suckers. 

Example, Apolemia Urania. 

6. Stephanomio. 

Generic Character .—Body in general very much elongated, cylin¬ 
drical, vermiform, covered throughout its extent, except in the lower 
median line, with squamous natatory organs, full and dispersed in 
transverse bands, between which come forth, and especially inferiorly, 
long, vory much diversified cirrhiform productions, minglod with tho 
ovaries. Orifices of the intestinal canal terminal. 

Example, Stephanomia Amphitrides, Pdron et Lesueur (‘Voyago 
aux Torres Austr.,’ p. 45, pi 29, fig. 5). 

7. Protomedea. 

i Generic Character .—Body free, floating, cylindrical, fistulous, very 
I long, provided above with an imbricated assemblage of gelatinous 
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bodies (on two altemato rows) which are full and liippopodiform, 
and throughout the rest of its length with filamentous, cirrhous, 



1, a portion of A poh-in in Vrnnia. 
a, a part still more highly maguilioil; b, a single sucker. 

diversiform productions. Mouth proboscidiform, nt the extremity of 
a sort of vesicular stomach. 

Example, Protome.dea l idea. 

8. Ithotlophyaa. 

Generic Character .—Body short, cylindrical, fleshy, swollen above 



lihodopliyHtt JTelianiUul. 


into on aerifcroiis bladder, and provided below with a variable number 
of gelatinous bodies, which ura full, costiform, forming a single 


transverse scries, and with a variable number of filamentous 
diversiform productions. Mouth and onus terminal. , 

Example, llhodophym Tfclianthua. 



Profomcilra Infra. 
DiruYD.n. 


a. 

Diphydic whoso anterior part has but a Bingle cavity (Monogaslric). 

Genera. 

1. Cucnbahu. 

Body provided with a largo proboscidiform oxsertilo sucker, with a 
bunch (grappe) of ovaries at its base, lodged in a large single excavation 
of a natatory anterior cordiform organ, receiving also tho posterior, 
which is also cordiform and hollowed 
into a cavity with a posterior and sub¬ 
oval orifice. 

Example, Cacubalua eordi/enuie, the 
only species cited of the genus esta¬ 
blished by MM. Quoy and Gaimard. 

Length, two lincB. Differs from the 
other jyiphydtv, first, in having tho 
nucleus much loss hidden and sunk in Cmuhalm eonli/ormh. 
tho anterior natatory body, which has 

moreover only one large cavity in which it is plunged ; secondly, in 
having tho oviforous production very short; and, lastly, in tho mode 
of locomotion, for tho animal always Hwims vertically. 



2. Cucullus. 

Body furnishod with a groat exsertilo proboscidiform sucker, with 
a bunch of ovaries at its base, lodged in a deep excavation, the only 
one in the anterior natatory 
organ, in form of a hood, in 

which tho posterior is inserted .V t ^ 

(s'omboite); the latter is to- W IS (■/ U 

tragonal, mid pierced behind fi IMti | . W 

with a rounded terminal orifice. I !kssMSuf \ j Jm K 1H 

Example, CucuUue Oureyanut AT' \pli jjkS 

(Quoy and Gaimard). Locu- A M |B BvJMI 

8. Cymha (XactUe). W/jjM Wt WM 

Body furnished with a largo x|L Jr xk fm 

exsertile and proboscidiform 

sucker, having at its base a Ciiculhis fiorrytwus. 

mass of ovarifonu organs, 

lodged in the single and rather deep cavity of a naviform natatory 
organ, receiving aud partially hiding tho posterior natatory organ, 
which is siigittifonn, pierced behind with a rounded orifice crowned 
with points, und hollowed on its free border by u longitudinal gutter. 
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Example, Oi/mba xayillala (Quoy and Gaimnrd); Nucdlt xagitlala penetrating into the anterior organ, ami provided with a round 
(Do Blainvillo). Locality, Straits of Gibraltar. terminal aperture. 

Example, Catpe pentagona (Quoy and Gaunard). Locality, Straits 
of Gibraltar ? 



Cynila yayittnta. 

W. de Blainvillo remarks that lie ought to observe that M. Kscliseholtz 
says that this genus, to which ho unitcH the two following genera, 
possesses an anterior natatory organ with two cavities, and of these 
the natatory eavity projects in the form of a tube. M. fie Blainvillo 
further observes that this genus does not ditl'er from the Ciieulli, 
except in the form of the natatory organs ; in fact, the disposition of 
the nucleus in the bottom of the single cavity into which the anterior 
organ is hollowed, ami the penotrillion of tho posterior organ into this 
same cavity are absolutely the samo as in tho two preceding genera, 
as M. da Blainville lias been ablo to satisfy himself from tho examina¬ 
tion of many individuals preserved in spirit. 



4. Ciiboitlrx. 

Body imoloiform, provided with a lingo proboseidiform sucker, 

surrounded by an 
he| iat.io mass, having 
at its base an ovary, 
whence proceeds a fili¬ 
form ovigerous produc¬ 
tion, contained in a 
largo, single, hemisphe¬ 
rical excavation of an 
anterior, cuboid, nata¬ 
tory organ, much 
huger than tho pos¬ 
terior one, which is 
tetragonal, and nearly 
a, natural size; 4, magnified. entirely hidden in the 

first. 

Exnmplo, Cuhn'iHex ritnux (Quoy and Oaimnrd). Locality, Straits 
of Gibraltar. 

This again, according to M. do Blainville, is a genus scarcely 
distinguishable from the preceding genera, tuul only by the form mid 
proportion of tho natatory organs. 

!i. Enntaytma. 

Body micloifnnn, provided with a largo exscrtilo sucker, having at 
its base an assemblage of ovaries, whence proceeds mi ovilerotis pro¬ 
duction. Anterior natatory organ oniieitgounl, containing witli the 
nucleus in a single (!) excavation the posterior organ, which is much 
smaller, with five points, ami eaniilieulatod below. 

Example, Knvcaguna hyalina (Quoy and Gaimard). 




Rtnicftflonn hyalina, 

1, 1 s, 1 4, T.nnrngona hyalina under difi'erent aspects; 1 e, viscernl part; 
1 il, nucleus. 


< 1 . AmpJiiraa. 

Body nuclciform, of considerable volume, furnished with a probos- 
chliform stomaeli, having at its base a bunch of ovaries, prolonged 
into a long filament, contained in an anterior, polygonal, short, natatory 
organ, cut squarely, with a single cavity in which the posterior organ, 
which is equally short, polygonal, anil truncated, is inserted. 

Example, A mpit iron alula (Losucur). Locality, Sous of Bahama. 

0 . 

Mphyihe whoso anterior pari is furnished with two distinct cavities. 



Catpe pentagona. 

1, Catpe peutagnna (profile); 1 a (under side); 1 l, nucleus. 

2. A bifid. 

Body nuclciform, inconsiderable, with a very long eirrhigerous and 
oviferous production. Anterior natatory body much shorter Hum the 
other, subouboid, with a distinct eavity for the reception of tho anterior 
extremity of tho posterior natatory body, which is polygonal and 
very long. 

Exnmplo, Ahyla triyona (Quoy and Gaunard). Locality, Straits of 
Gibraltar. 



Ahyla triyona. 

1, Alyl a triyona ; 1 a, posterior part; 1 4, anterior or visceral part. ' 

3 . Diphyet. 

Body nucleiform, indistinct, situated in the bottom of a deep cavity, 
W-henee proceeds a long tubular production, furnished throughout its 
extent with proboseidiform suckers, having at their root granular 
corpuscles and a cirrhiferous filament, Natatory bodies nearly equal 
and similar; tho anterior with two distinct cavities, the posterior with 
a single one, with a round aperture provided with teeth. 

Example, Diphyet Dory (Quoy and Gaimard); Diphyet campanulifera 
(Eschscholtz). 


1 . Catpe. 

Body nucleiform, without an exsertile proboscis, having a Sort 
of auriferous vesicle, and at its base an ovary (!) prolonged into a 
long eirrhigerous and oviferous production. Anterior natatory 
organ short, cuboid, having a distinct locomotive cavity; posterior 
natatory organ very long, truncated at the two extremities, not 


y- 

Doubtful species, or those with one part only. 

1. Pyramid. 

Body free, gelatinous, crystalline, rather Solid, pyramidal, tetragonal, 
with four unequal angles, pointed at tho summit, truncated at its base. 
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with a single rounded aperture commimicating with a single deep 
cavity, towards the end of which is a granular corpuscle. 

Example, Pgramia Iclragona (Otto). 






Diphyca llorg. 

1, the entire animal (profile); l tt. anterior part of the sumo; 1 6, posterior 
part; 1 c, animal magnified ; 1 <!, posterior part of the same. 

M. Esolisoholtz makes this organised body a species of his genus 
Kudoria, which comprehends Ctieubalus and Cue all tu of Quoy and 
Guimard, admitting that the two imta- 
tory organs arc intimately united bo us 

to form, apparently, but one. *.*•' Ja, 

Body Hiibgclatinous, rather soft, 
transparent, binary, depressed, obtuse, 1 1 » 
and truncated obliquely at the two 

cxtremitioH, hollowed into a cavity Pgramia Mragona. 

of little depth, with a round aperture nearly as largo as the cavity, 
ami provided with a largo canal or furrow ___ 

^ Example, Praia duhia (Quoy and ® 

Body gelatinous, transparent, rather solid, tf-mm | IS J » 
binary, of an elongated, parallclopiped, tetra- MhgBwJijif v® 
gonul fonn ciuialieulated below, truncated M \^B| fly / jfc 
obliquely anteriorly, pierced behind by a gaping R 
orifice furnishctl with symmetrical points, and *• \JgSl 

leading into a long blind cavity. 

Example, Tctragona hiaiiidum (Quoy and ^S^HfiSSsP^' 

G,,i "' art1 )- P, „; n 
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Tctragona hiajtidnm. 

1, Tctragona hispidum ; 2, 3, 4, details of the same. 

4. Sukulevlaria. 

Body BubcartiluginouH, transparent, elongated, cylindro’id, traversed 
throughout its length by a very laigo furrow, bordered with two 
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membranes, truncated at tho two extremities, with a posterior aper¬ 
ture, with appendicular lelies ou its circumference, and leading into 
a very long mid blind cavity. 

Example, Sidculmlaria unadrienluia (Lcsueur). Locality, Mediter¬ 
ranean (Nice). 






Sntndenlaria quadrirntcis. 

A genus characterised by De Blainville, who found it established in 
the figures of Lesueur, from those figures; tint the former is strongly 
inclined to believe that the genus is founded on tho part of an animal, 
and not on au entire one. 

5. tiahularia. 

Body gelatinous, rather firm, perfectly regular, symmetrical, suh- 
polygcmal or oval, compressed on tho . 

sides and furnished with two lateral yyf 

rows of extremely tine eirrhi. A huge u ".v /*# 
posterior aperture pierced in a sort of X yn 

diaphragm with appondieiilar lobes, i ft lli 1// 

binary above, leading into a huge Eli jjfi Jjeft * 

cavity with muscular walls. An ovary nlu l IjK sjftn /I 

at the anterior sui>erier siirfnee, J&?w TuBg/ij' // 

coining out by a mesial uml hilahiated wKRr fl 

Example, tialrolaria anatralia, litrv'id'a ^ _ 

(Hint nil in (Quoy and Guimard). Oalridatia anatralia. 

0. Jioaacca. 

Body free, gelatinous, very soft., transparent, suborbieular, with a 
single terminal aperture at one of (he poles leading into an oud cavity 
which communicates with a depression, whence proceeds a cin liiger- 
nus and oviferous production. 

Exmeple, Itvancca. Ccutniaia (Quoy uml Guimard). 




JtoaftcrU Cclltrnaia. 


7 . Xoct Hue". 


Body free, gelatinous, transparent, spheroidal, coniform, with a sort 
of itifinidilmliform cavity, whence proceeds a prohuscidiform contractile 
production. 

Exmnplo, Kurtillira miliaria (Laiuarek). 

M. Surriray, a doctor of medicine, while investigating tho cause of 
the phosphorescence of the sea-water at Havre, appeal's to have been 
tlio first who observed and 
called attention to the genus i ‘ 

Xoctilucn, which ho described A 

and figured in tho memoir sxfL « 

that he communicated to the J'v-Sv'oM L:' 

class of sciences of the French w.J 

Institute. Its size hardly «£ d J) Off V..A, vijy ■ ;j jr 

equals that of a small pin’s 

heiul, and it is us trunspu- A’nctihica miliaria. 

rent as crystal; lie found it 

very common in tho basins at I lavra, sometimes in such abundance 
as to form a considerably thick crust (erouto assess tlpaisse) on tho 
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surface of tho water. It Iioh also been observed in England as the 
cause of phosphorescence in the ocean. 

8. Doliolum. 

Body gelatinous, hyulino, oylindrioal, truncated, and equally atte¬ 
nuated at tho two extremities, which arc largely opened and without 
apparent organs. 

Example, Doliolum Meditcrraneum (Otto). 

M. Otto describes the organism on which ho has established this 
genus ns swimming by ejecting and absorbing the water by means of 
the altcmato dilatation and contraction of its two orifices. M. 
i>elle <'hiajo (‘Mom.,’ tom. iii.) sooins inclined to believe that tbo 
Doliolum of Otto is merely a fragment of a species of Jlolothuria, 
wiiieh ho names Jlolothuria inherent. Do Blainvillo observes that il 
Otto’s description of the motion, Ac., above stated, be correct, it is 
prolsihle that tho animal is a true Mphorc. 

“Among the genera,” says lie Blainvillo, “inccrlie sedis, which, 
wrong or right, have boon connected with Physsophora or Diphyrs, 
without oven being very certain that they are animals, we shall cite 
tho following genera intentionally omitted in our work.” 

Cupidites (Quoy and Gaiinurd), placed among tho Physsophorev, 
whose capsules are disposed on each side of a very long axis, 
established ou an organised body, figured pi. 87, fig. 4—16 in the 
7 ,iMilogicai part of the ‘ Voyage of tho Urauio.’ Not having mot 
with this animal in their second voyago, MM. Quoy and Guimard 
doubt (‘ Astrolabe, Zoolog.,’ t. iv. p. 53 u.) whether it is an incom¬ 
plete Physsophora or a Stf.phetnumise (Stephanomia t) with hollow 
natatory organs. Cuvier places tho gem.is between Jlippopus and 
Raermis. 

Polytoma (Quoy and Guimard, ‘ Zool. of tbo Uranic,' pi. 87, fig. 12, 
13), which may be defined to bo an oval mass of globular trivalvular 
corpuscles (corpusculcs giobuioux commo trivalvos), and which 
MM. Quoy anil Guimard conceive to bo rather a Riphore than a 
Physogreufr. 

Petragona (p. 10), (Quoy and Oaimard, ‘Zool. of tho Uranie,’ pi. 80, 
fig. It). This tlui authors thomsolvos (‘Astrolabe,’iv. p. 103) have 
recognised as being nothing more than tho posterior point of Diphyes 
hispida. 

Raermis (Dollo Cliiaje, Cuvier), figured by Dalle Chiajc, ‘Mem.’ tab. 
50, f. 11, 12, and described as a globose vosiclo endowed with a very 
quick motion, and disposed towards an ovato shape; but, observes 
Du Blainvillo, tho figures and description are too incomplete to allbrd 
a supposition of wlmt it is ; in fact, Dollo Cliiaje coniines himself to 
stating that his Raeemis orata executes all tho rotatory and rapid 
motions at tho surface of tho water, and that those of each vosiclo 
are so lively that it lias been absolutely impossible to perceive 
tho aperture with which, according to Dollo C'hiajo, they are pro¬ 
vided. Cuvier only adds to tho description of Uelle Cliiaje, who 
also places llacemis near tho Physaophortr, a small membrane with 
which ouch vesicle is furnished. M. Do Blainvillo concludes by 
observing tluil bo bail seen a drawing, by M. l.aurillard, which had 
been taken at Nice from ono of those organised bodies while alive, 
and that ho supposed that it might well bo a mass of eggs of 
Mol/non. 

Relations of the Aealepltea to the other Inrertebrnta. —Mr. Huxley, in 
liis memoir before referred to, proposos to consider tho Acalephev in 
Homo new relations. Tho presence of stinging hairs in these animals, 
in common witli tho Jlydrold, Sciitdarian, and Anthozoie Polypea, 
ho regards us a fact of primary importance. Ho endeavours to show 
t.lint this fact, combined with tho radiate pulypo form, and the compo¬ 
sition of tho body of two distinct membranes, formH a very good 
positive character for a group embracing tho Jlydro'id and Anthozoie 
Polypea, and the Arnlrphie. Ho proposes to give tho name of Nema- 
tophorn (‘ thread-bearers ’) to this group, in allusion to tho charac¬ 
teristic prcsenco of the ‘ thread-cell.’ Frey and Louckart had, how¬ 
ever, applied tho term Cnlenterntn to tho some group. It will admit of 
subdivision into two equivalent subclasses: ono including the 
Jlydro'id Polypes, tbo . liiphydee ^ Phyaaophoridir, and Meduatdte, in 
whiuh tho stomach is not distinct from the common parietes, and 
the reproductive organs arc external; tho other, embracing the 
Anthozoie Poly/tes and Reroitlee in which tho stomach is distinct 
from the common pariotos, and tho reproductive orgnns are internal. 
Tho author proposes tho terms A rumors and jficioa. for these 
two divisions, Thcso groups mutually represent each other as 

ollows:— 


An.ucioa. 

Jfyelroldte. 

Ooryuidtr. 

PennaUdidee, 

Perotdw. 


sEcioa. 

A ctinider. 
Zoanthidee. 
Phyaaapkorid.ee. 
Malusidte. 


On these grounds Mr. Huxley proposes to break up the class Radiata 
of Cuvior into four groups. Supposing tho CeelentcrcUa to form a sort 
of central group, wo have, on the one hand, the Ascid'ians and tho 
Rryozoa leading to the Motlusca ; on the other, the Echinoderms and 
the Entozoa leading to tho Annulosd ; whilst the Polygeutrin, Sponges, 


and Gregarinadee conduct us towards the lowost plants. These rela¬ 
tions may he thus represented 

Mollcsca. Annuloba. 

Aecidians. Bryozoa. Echinodermata. Entozoa. 
BADIATA. 

C.elenterata. 

Amccioo. sEcioa. 

Protozoa. 

Folygastrieo. Spongiudco. Grcgarinadii'. 


Fossil Impressions of Medcs-e ? 

Mr. Bolibago, in his paper ‘ Ou Impressions in Sandstono resembling 
those of Homes’ Feet,’ December, 1838, in which ho noticed those in 
the channel of a stream on the extensivo moor called Pwll-y-Duon, 
about seven miles from Merthyr Tydvil, to which his attention was 
drawn by Mr. Guest of Dnwluis, and tbo analogous casts in tho old 
rod-sandstone of Furfarshiro, there called Kelpies’ Feet, described 
somo observations modo by Sir (J. Lyell, on impressions loft by 
Meditate ou the rippled sand near Dundee. On removing tho gelati¬ 
nous body of tho animal, a circular space was exposed, not rippled, 
but having around half the border a depression of a horse-shoo form. 
These marks, however, were not considered by Sir 0. Lyell as identical 
with those called Kolpios’ Feet, but merely so far analogous os to 
invito further observations, and to make it desirable to possess 
drawings of the impressions which different spccios of Meditate ieavo 
when thrown by the tide upon a beach of soft mud or sautl. (‘ Geol. 
I’roc.,’ vol. ii.) 

ACANTHA’CE/E, an order of plants belonging to tho Monopcta- 
loiis division of Dicotyledons, Its type is tho genus Aronthua. Tho 
species are herbaceous or shrubby ; they are extremely common in 
every tropical country. Many of tho species are moro weeds; others 
hoar handsome flowers with gaudy colours, but seldom with any 
odour; u very small number have been occasionally employed 
medicinally os emollients or diuretics. 

Tho roots of Acnnthneete aro either annual or perennial. Tho 
stems are usually four-corueroil when young, but afterwards become 
nearly round ; their insido is occupied by a large proportion of pith. 



Analysis of Acniilhtieeat. 


which is cnclosod in a thin layer of imperfectly formed wood ; and at 
each joint there is a slight tumour with an articulation, by which 
they are readily known from both Scroph tdariaceee and Verbentuxtr. 
Their flowers aro often enclosed'within largo, leafy, imbricated 
bracts (1). The calyx (2) is usually composed of either four or five parts, 
which overlap each othor, and occasionally grow together at the 
base. Tho corolla (3) is monopetalous and irregular. Tho stamons (4) 
aro either two or four, but in tho latter ease aro of unequal lengths. 
The pistillum (6) is superior and turcilled. The seed-veHSel (5) con¬ 
tains two cells, which burst w'lien rij>e, often with elasticity, and 
expose a few roundish Beuds hanging to the cells by curious-hooked 
processes. 

The stems of all the species emit roots very readily from their 
tumid articulations; on which account gardeners universally increase 
them by cuttings of the full-grown branches. They are alwayB easy 
to cultivate, provided they arc not kept in too cold or too d r y a 
situation. The annual kinds freely produco seeds, by which thoy are 
roadily multiplied. 

Tho most common genora are Justieia, Acanthus, Ruettia, Thunbcrgia, 
Barleria, Erantkemum, Lankeatcria, and llenfreya. 

(Brown’s Prodromus Floree Novee Itollawliee; Bartling’s Onlines, 
Natural** ,■ Lindley’s Introduction to the Natural. System ; and Neos von 
hscnbcck’s Exposition, in tho third volume of Dr. Wallich’s Plantes 
AstaHcee Rariores.) 

__ACA'NTHION’ in Zoology, a genus of Rotlenlia, established by 
M. F. Ouvier, and embracing two species, which are only known, at 
present, by their osteology. In the number and form of their teeth,- 
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ACANTHODERMA. 


ACANTHURUS. 
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those animals agree in all respects with the common porcupine, circumference of two inches and a half in the middle, from whence it 

from whieh, indeed, __ gradually tapers towards either extremity. The native country of 

thoy only differ in tho ^ ^ ^ J Ibis oyocioo in unknown. 

is 'Actmtherium of J.E. Gray, whilst tho Actmthion of Gray iucluilos 
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Skull of Porcupine. 

both the goncra Ifyatrix (Poreupino) and Acanthion of F. Cuvier. 
(Waterhouse, liodmtia.) 

AOANTHODE'ltMA, afo«Hilgennsof fishes,from Glaris. (Agassiz). 

ACANTHO'DES, a genus of fossil Ganoid (islies, established by M. 
Agassiz. Tho species occur in the carboniferous strata near Edin¬ 
burgh. (Agassiz.) 

ACA'NTHOl’HIS (from fixarifa, a thorn, and u<f>ts, a snake), iti 
Zoology, a genus of venomous serpents, allied to the vipors, but dis¬ 
tinguished by having a single series of plates beneath tho tail, except 
towards the very extremity, where thoy ore, in some eases, separated 
into two small rows. The bodies and tails of tlieso animals are 
elongated and cylindrical; their hoods round, obtuse, rather promi¬ 
nent over tho eyes, and coverod in front with nine or ten polygonal 
plates. The back ami upper surface of tho tail are covered with 
reticulated scales of a rhomboidal form; the breast and belly are 
covered with single transverse plates, ob is likewise the tail, excepting 
towards the very extremity, which is sometimes furnished with a 
double row of plates, as in tho common viper. The tail is terminated 
by a little spur, or horny excrescence, which has suggested tho name 
of Acanlltophil (that is ‘ thorn-snake ’) for this genus. It springs out 
of tho very end of the tail, and doos not appear to be of the same 
utility os tho two horny spurs which grow upon each side of the anus 
in the Pythons and Boas, and which, being retractile, or capable of 
being erected and depressed at will, oxooute important functions in 
the economy of theso animals. 



Tail of Aamthophii. 

The head of the A cunthophh is broad and compressed, the mouth 
capable of great distension, and furnished on oacli side, besides the 
retractile poison-fnngs common to all tho family of truly venomous 
serpents, with a double row of sharp curved teoth. The species of 
this genus are of small size, reside on the surface of the dry land, and 
feed upon frogs, lizards, and small mammals. They are viviparous, 
and soorete themselves in rat-holos, or beneath the roots of treeH. 
They never strangle or crush their prey by coiling themselves round its 
body, but expect a more speedy and cortain victory frprn tho deadly 
effects of their poison. The species best known are— '*■ 

The A emUhophi* ceroatinua, first described by Merrem, and so 
named from the general similarity which it bears, at first sight, to 
the CeraMn, or Homed Viper, in its short body, largo flat head, and 
eyes surmounted by prominent scalos. The length of this species is 
about fifteen inches, of which the tail measures rather more than a 
fifth part; the body is thick in proportion to its length, having a 
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AcanthophU erraatinm. 

The A canlhoplix Bromriii is briefly described by Dr. Leach, and 
figured in tho flint volume of the ‘ Naturalist's Miscellany.’ The 
siiecific name is given out of compliment to Mr. Robert Brown, the 
celebrated botanist, from whose manuscripts the brief description of 
Dr. Leach was taken. The body is said to bo of a uniform dark 
brown, the under lip whitish, tho upper with a transverse groove in 
front, tho tail small and rather abruptly contracted at its junction 
with the body, and the apex compressed laterally. This is probably 
the Death Adder, or Tatntnem, referred to by Mr. G. Bennett, in his 
1 Wanderings in New South Wales.* It is a hideous and exceedingly 
venomous reptile. 

ACANTHOl’TERY'GII (from inavOa, a thorn, and Wpuf, a wing), 
in Zoology, one of the throe primary divisions, or natural orders, of 
fishes. The fishes are divided into three orders—tho Chondrojiteryi/ii 
(fmm x^rJpot, cartilage, and irTf'pvf, a wing or fin), or cartilaginous 
fishes, without a solid bony skeleton; AcnnJliopIcryi/H , fishes having 
bony skeletons with prickly spinous processes in the dorsal fins; 
and MaUimpttryyii (pa\ax<lt, soft, and nrrpvf, a, wing), fishes with 
bony skeletons indeed, but with soft articulated radii in tho dorsal 
fins. These divisions were first employed by Willughby and llay. 
Cuvier divides the Acautliopterygious Fishes into fifteen natural fami¬ 
lies, which he calls after the names of their typical or most common 
genera. 

1. Pereidt r, including the common Torch, the Sea-Perch, tho Barber 
of the Mediterranean, tlie Weevers, the Stargazers, and the Sea-Pike. 

2. Triylidtr, which include the Gurnards, tlie Flying-Fishes, the Bull- 
Heads, the Miller’s-Thumb, and tlie Sticklebacks. 

3. ScUenidte, which include tho Maigres, the Stone-Perch, the Drum- 
hoods, the Red-Throats, and a number of other fishes less known. 

4. Sparidtr, including the Sea-Breams, tlie Spanish Bream, tho Gilt- 
Head, and Black Bream. 

5. Mtnidir, a small family whose species are not much known. 

6. Squnmipenrwa, including tho Chictodons and other curious fishes, 
as the Coachmen, the Horsemen, and others.- 

7. Scomlieriilm include the Mackerel, the Tunnies, the Sword-Fishes, 
the Pilot-Fishes, the John-Dory, and the King-Fish.. 

8. Timidtt, including the Scabbard-Fish, the Hair-Tail, Red-Band- 
Fish, and others. 

9. Tlieutyei, including tho Lancet-Fishes, and some other genera 
remarkable for their powerful cutting spines. 

10. Arutbadas include the Climbing Perch and other allied fresh¬ 
water fishes. , _ T . , 

11. M ugilidiC include the Gray Mullet, tho Ramando of Nice, and 

some others. , , 

12. Gobiodw include tho Blenmes, the Gobies, or Sea-Gudgeons, and 

the Dragonet. 

18. LophiatUr include the Anglers, the Fishmg-F rog, or Sea-Devil, 

and the Frog-Fishes. ,nuw e 

14. Labridai include tho Wrasses, or Rock-Fishes, the Old Wives of 
the Sea,’ the Captains, and the Scants. 

15. FithdarUUr, include tlie Pipe-Mouths, the Sniper ish, tho Sca- 
Trumpct, or Bellows-1 ish. 

ACANTHU'RCS (from inavSa, a thorn, and oipJ, a tail), a genus «f 
Acantlioptorygioiis Fishes. It contains a great number of species, 
many of whieh are remarkable for the beauty of their external forms, 
and tho variety of tlieir colours. They are distinguished from proxi¬ 
mate genera by the form of the body and tail, which are exceedingly 
compressed; by their trenchant teeth, denticulated like a very fine 
comb j but above all by the moveable spines, edged and sharp like a. 
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lancet, with which they are armed on each ride of the tail, and with 
which thoy inflict dangerous wounds upon the hands of those who 
touch them incautiously. It is this circumstance that has acquired 







Cha'toilon Ohirurglens. (Bloch.) 

for tlio Acanthnri the name of Doctors anil Lancet-Fishes, by which 
they are well known to the Knglisli sailors and colonists. These 
animals have the mouth small, and tho mu/zle rather advanced. They 
era among the small number of fishes which live entirely upon 
vegetable substances, feeding only upon /'’act, and other marine 
plants; their intestinal ciuml is consequently longer and more 
complicated than in other species, and their flesh lias a peculiar 
flavour, very different from that of Ashes in general. The dangorous 
weapons with which nature has provided these otherwise harmless 
Ashes are woll calculated to defond them from the attacks of 
their enemies. They abound in all the tropical seas, both of tho 
Host and West Indies, and are never known to advance beyond 
tho tropics; consequently they are unknown in the more temperate 
latitudes. 

ACAN'THUS. Under this classical name have been described, by 
ancient authors, at least three totally different plants. Firstly, a 
prickly tree with smooth evergreen leaves, and Bmnll round saifron- 
oolourod borrieH, frequently alluded to by Virgil; this is conjectured 
to have been the Holly. Secondly, a prickly Kgyptian tree, described 
by Theophrastus ns having pods like those of a bean ; it is probablo 
that this was the Acacia Arahica. Thirdly, a herb, mentioned by 
Dioscorides, with brond prickly Iouvch, which poriBh at tho approach 
of winter, and again sprout forth with the return of silting. It is said 
that the idea of the Corinthian capital of Greek columns was taken 
from some of the leaves of this Acanthus. To this latter plant the 
name is now applied. The word, in all oases, alludes to the prickly 
nature of the loaves or sterna 

In modem botany Acanthiu is a genus of herbaceous plants found 
in tho south of Rurope, Asia Minor, and Indio, belonging to tho 
nutural order A canthacca. 

The commonest species is Acanthiu mollis, or Brankursine, a native 
of many juutH of tho South of Rurope, growing in shady moist places, 
among bushes. Its stem is about two feet high, and is covered from 


shining, and surround the lower port only of the stem. Both tho 
leaves and the roots, which are perennial, abound in mucilage, which 
lias caused them to be substituted in domestic medicine for the marsh¬ 
mallow. It is this species which is usually supposed to have given 
rise to the notion of the Grecian capital. But it appear*, from the 
investigation of Dr. Sibthorp, that it is nowhere to be found, either 
in the Greek islands, or in any part of the Peloponnesus; and that the 
plant which Dioscorides must nave meant was the Acanthiu sptnotus, 
still called tncarBa, which is found, as he describes it, on the borders of 
cultivated grounds, or of gardens, and is frequent in rocky moist 
situations. This species differs from A. mollis in having a dwarfer 
stem, flowers tinged with pink instead of yellow, and spiny leaves, 
much more deeply cut. Both the one and the other are half-hardy 
perennials, increased by division of the summit of the root. They 
have been long cultivated in the gardens of Groat Britain, but perish 
if not protected from severe frost. 

A'CANUS, a fossil genus of fishes, from Glarisi (Agassiz.) 

ACA'UIDAE, a division of Arachnida [Arachnid*], which compre¬ 
hends the small spider-like animals popularly termed Mites (A can), 
as well as Water-Mites and Ticks, Some of those are wanderers on 
land or in water; others are fixed upon various animals, whose blood 
or humours they suck, and even insinuate themselves beneath the skin, 
and often multiply prodigiously. 

Those minute animals are not considered by modern naturalists to 
yank among insects, on account of their structure boing very different, 
and from their having, iu most eases, like spiders, oight feet, while no 
insect has more than six feet. Their mouths, in some, are furnished 
with jaws ( mandibuhe), either having pincers or claws, but concealed 
in a projection of tho breast-plate ( sternum ) in form of a lip ; in others 
it is in the form of a syphon or sucker; and iu othors it presents a 
simple cavity. M. Latreiik makes four divisions of the A caridte :— 

1, Mites (Tromlidites); 2, Ticks (Ricinites) ; 3, Water-Mites (Hydrach- 
nellas); and 4, Flesh-Worms (Microphthira). 

All the creatures now embraced in this family wore included by Lin¬ 
naeus under his genus A Coras, and the whole of the species are popularly 
called Mites, or Acari. They are all very minute, some being almost 
microscopical They are very generally distributed. Some are parasitic, 
whilst others are free. The itch is now well known to owe its exist¬ 
ence to a creature of this tribo. Others live naturally iu tho human 
skin, whilst booties and other insects are vory liable to be attackod 
by them. Thoy are found on tho leaves, fruit, flowers, and bark of 
plants; and on all kinds of provisions, os flour, dried meat, dried 
cheese, and putrid animal matters. 

Amongst the true Mites ( Trombiditcs, Latreillc), tho following com¬ 
mon forms are placed:— 

The Domestic Mite (A earns domesticus, De Geer), is very commonly 
found in collections of insects and stuffod birds, and is exceedingly 
destructive to cabinets. Camphor has some effect in destroying this 
pest, but is not powerful enough to prevent it altogether. Moistening 
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Eomeatic Mite (Acarus domesticus .) 

the specimens with a weak solution of corrosive sublimate, is said to 
prove an effectual preventative. The species found in flour and on 
food is called A. farina. 

The Itch Mite (Acarus Scabiei, Fahrieius, Sarcoptcs Gold, L.) is a 
microscopic animal, found under the human skin in the pustules of 
a well-known cutaneous disease. It has a remarkable suctorial appa¬ 
ratus, by moans of which it secures its hold under tho epidermis of 
the skm, into which it bos the power of penetrating. This animal is 
most effectuaUy destroyed by sulphur; and indeed this is a specific 
for the disease which tho Acarus produces. 




Itch Mite (Acarus Scabiei.) 


The Sugar Mite (Acarus saccharimm) is found in the brown sugar 
of commerce. Thirty-five out of thirty-six specimens examined bv 
the analytical commissioners of ‘ The Lancet,’ bought in the Bhops oi 
L °iSi 01 w 1 J 1850, were found to Contain these creatures. 

Tue Ued Wer of the hot-houses is the 4 com* tcllariii s. It iB tho 

TkPflT. rtf not.holinnn nn J --1__ Mil ... 
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Acanthi!, tjnnc«u. creatures live upon the juices of the plant which they attaok, and also 

top with fine large white flowers, slightly tinged Lo best it ifto^rinkk the 

with yellow. The loaves are large, soft, deeply cut, hauy, and sulphur on the hot pipes or on plates; afteward^ the plants should 
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be syringed. Other species, as A. kortensis, A. holosericeus, A. genicvr 
latui, attack various plants, and the best _ 

way of treating them is the same as tbo \ f' 

The Sparrow Mite (Aea/rus passerinus, ik I 

Fabrioius) is distinguished by tho remark- 

able size of its third pair of legs. Jl Mp V N 

Geoffroy called it the Bat Tick, and ^ 1'\ 

Latreille formerly plaoed it in his genus S J R 1 \ 

Sarcoptes. J 'M \ ■ 

A very interesting form of these crea- ‘ H, M \ 
tures is that first described by Dr. Simon, Vi, J* 

of Berlin, as inhabiting the sebaceous 
sacs and hair-follicles of the human skin. „ 

He called it an Acarue, but Professor Sparrow Mite.. 

Owen regards it as a lower form of one of the higher divisions of 
Araehnida. He names it Bernodex FoUiculonm. It has also bean 
described in this country by Mr. Erasmus Wilson, under the name of 
Entosoon FoUiculomm. It has on elongated body, with eight short 
legs, and is found very commonly in the sebaceous follicles of the 
nose. In its parasitical habit it resembles some of the lower forum of 
the Crustacea, as tho Cymothoe and Bopyrus; and, perhaps, through 
the Tardigrada, it has a relation with the Botifera. 

The TickB (Ricinites, Latreille) ore, some of them free, some para¬ 
sitic. Tho latter have no eyes. They embrace the genus Ixodes, which 
nre well known from attacking cows, horses, dogs, and evon tortoisos. 
They bury their suckers so deeply in tho skin, thnt they frequently 
cannot be token away without tearing the flesh. They deposit a 
prodigious quantity of eggs, which aro discharged from the month. 
The genus Argos is found on pigeons and other birds. The A. Pirsicus 
is the venomous bug of Miami. 

The Water Mites (IlydrarhndUe) live only in tho water. They are 
often parasitic or aquatio insects. Dug&a has recently mode some 
important observations on tho development of these mites, in which 
he shows that in their earlier stages of growth they have but six legs. 

If this be correct, it will probably load to the rejection of Latreille's 
fourth division, theMicrojihthira, which ore characterised by possessing 
six legs, as thoy are probably only earlier stages of some of the higher 
forms. 

ACARUS. [Acarid/e.] 

ACCIPENSER. [Sturiovid-E.] 

ACEPHALOCYST, one of tho simplest forms of Entozaa, also called 
Hydatid. [EntOZOA.] 

ACER, a name given by the Romans ta a tree called Maple by tho 
English. It is now applied to a genus of arborescent or shrubby 
plants, many of which are extremely valuable for tho Bake either of 
their timber or of their ornamental appearance. It is the type of the 
natural order Accraceas. It has tho following characters :—Flowers 
green and inconspicuous, either containing stamens only, or pistils 
only, or both united, upon tho same individual. Calyx dividod into 
five lobes, of uncertain longth. Stamens occasionally five; more fre¬ 
quently varying from seven to nine. Leaves in all coses simple. 
Fruit double ; each division containing one single-seeded cavity, and 
extendod at the back into a kind of wing, called Key in English, or 
Samara by botanists. 

1. Acer oblongum, Oval-Leafed Maple, an evergreen tree, of rapid 
growth, native of the northern parts of India, both in Nopaul 
and Kumaon. It is probably confined to the hot valleys of those 
regions, for it has been found incapable of supporting tho climate of 
England. 

2. Acer leevigatum (Wallich), the Polished Maple. Leaves oblong, 
taper-pointed, slightly serrated, shining, green beneath. Flowers white, 
in branched erect thyrses. Keys broad, short, smooth. It is found 
in the woodB of the higher mountains of Nopaul, and also in the Alps 
of Sirmoor, where it ucquires a trunk thirty or forty feet high, anil 
from three to four feet thick. Its growth is Blow ; its timber is said 
by Dr. Wallich to be used by tho inhabitants of Nopaul for rafters, 
beams, and similar building purposes. 

3 . Acer Tataricnm (Linntcus), the Tartarian Maple. Leaves heart- 
shaped, oblong, unoqually serrated, usually undivided. It foi-ms an 
ornamental tree, or rather large buBh, from fifteen to twenty feet high, 
often met with in gardens and plantations. Its native countries are 
the southern provinces of Russia in Asia, whence it extends as for 
as Hungary, there finding its most western limit. From its keys, 
deprived of their wingH, the Calmucs form, by the aid of boiling water, 
an astringent beverage, which, mixed with an abundance of milk and 
butter, forms a favourite article of their diet. The wood is hard and 
white, mixed with brownish veins. 

4. Acer striatum, the Striped-Bark Maple (A. Pennsylvanicnm, 
Linnaeus). Leaves roundish, finely serrated, divided at the upper end 
into three nearly equal tapering lobes; whon young, covered with a 
mealiness, which is gradually thrown off as they inoreaae in size. It 
is a native of North America, from Canada to the high lands in Georgia. 
In those countries it forms a considerable' part of tho undergrowth of 
the woods, among sugar-maples, beechesf birches, and hemlock-spruce 
firs. It rarely exceeds right or ten feet in height, except in a very few 

favourable situation*, when it will occasionally grow double that height. 

Its wood is very white, and is used hy the North Americans for inlay¬ 


ing cabinet-work; its shoots afford food to various animals, especially 
to the moose-deer, in winter and spring, whence it has acquired the 
name of Mooso-Wood. Tu Europe it is occasionally seen in planta¬ 
tions, where it is remarkable for the bright rosy tint of its young leaves 
in spring. When cultivated, it frequently grows to thrico its nativo 
size, in consequence of being grafted upon the Sycamore Maple. 
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Forma of the leaven of Species of Maple. 

3. A. Tatarievm. 11 a uadi. A. Crrtirum. 

10. A. maus/Mtsulaiiam. la. A. npulus. S a. A. Musatum. 

4. A. striatum. 3. A. barbatum. 

6. Acer barbatum (Miohaux), tho Bearded Maple. Leuven henrt- 
shaped, three-lobed, nearly equally serrated j tho lobes of nearly equal 
size, or the lateral ouob much tho smallest; noarly smooth beneath. 
It iB a nativo of deep pine and cedar swamps in Jersey and Carolina, 
whore it forms a small tree. 

6. Acer spicatum, the Spike-Flowered Maple (A. montanum, Alton). 
Leaves heart-sliaped, smooth above, downy and glaucous beneath, of 
an oblong figure, with about five unequal, tapering, coarsely and 
unequally serrated divisions. It is a nativo of tho United States and 
Canada. The rod colour of its keys in the autumn forms its principal 
beauty. 

7. Acer opuhu (Alton), tho Guoldres-RoHe-Leaved Maple. Leaves 
more or less heart-shaped, roumlish, five-lobod, smooth beneath. It 
is a small tree, ten or twelve foot high, found in France, especially in 
Dauphiny. 

8. Acer obtusatum (Willdenow), the Neapolitan Maple. Leaves 
heart-shaped, roundish, fivo-loliod, woolly beneath; the lobos either 
obtuse or pointed, and coarsely serrated. Flowers in drooping corymbs. 
Hungary, Croatia, and many parts of Italy, produce this beautiful 
species. On all the hills and lower mountains of tho kingdom of 
Naples, in Camaldoni, Castollamare, and the Abrnzzi, it is found 


said, by Tonore, to acquire colossal dimensions. It is certainly very 
singular that so fine a tree as this, occupying so large a tract of 
country, frequently visited by English touriHts, should be almost 
unknown in this country; and yet, although it is perfectly hardy, and 
very easily multiplied, it is scarcely ever met with in any but botanical 
collections. There are two forms of the leaf —one with blunt, and the 
other with pointed lobes. 

9. Acer campestrc (Linmcua), tho Common Maple. Leaves heart- 
shaped, with threo or five deep segments which aro not serrated, but 
generally two-lobed or three-lobed, and narrow at their base ; downy 
beneath—at least, when young. Branches covered, when old, with a 
corky bark. Flowers in erect, branched, downy corymbs. Keys short, 
smooth, with nearly parallel edges, divulging at right angles. Found 
in every hedge-row in England, and spread over the greater part of 
Europe, It iB said not to be indigenous in Scotland, and on the conti¬ 
nent it does not approach the north nearer than the southern provinces 
of Swoden. It advances as far to the eastward as the range of tho 
Caucasus, whore it disappears. In England this is either a bush or 
a small tree, of inelegant appearance, and its wood is of little value, 
except for the uso of tho turner, who makes it into cups, bowls, &e. 
The Common Maple is sometimes planted hy farmers upon bad land, 
for the purpose of fencing ; for which, howevor, it is ill adapted, 
i \0. A cer M onrpetralaiwwa (Liannas'), the Montpellier Maple. Leaves 
\ deriduous, very *hghtt.y cordate, and downy at tho haao, with three 
\ perfectly entire, uawVy equal, diverging lobes, slightly hairy ismeath. 
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lb. A. upuhu. 


15. A. iterculiacrum. 


B b. A. obtiuatuin. 


11. Acer Creticum (Linntens), tlio Oaudiau Maple. Leaves ever¬ 
green, variable in form, wedge-shaped at tlio base, leathory, glossy, 
smooth, with throe entire or serrated lobos, of which the bhIo ones are 
the shortest, sometimes undivided. It is a native of the mountains 


of Candia and the Grecian Archipelago; it is frequently cultivated in 
tho South of Europe. 

12. Acer heterophyUwn (Willdenow), the Variable Maple. Loaves 
evergreen, ovate, unoqiially-aerrated, entire or occasionally three-lobeil, 
very glossy. This iB the plant sold in the English nurseries under the 
name of A. Creticum. It is rather deliuute, and is a native of the 
Levant. 

13. Acer peeudo^latanus (Limucus), the Sycamore Maple. Leaves 
heart-shaped, coarsely and unequally serrated, glauoous and downy 
on tho veins beneath j with five lobes, of which tho lower ones are 
generally the smallest. This noble tree is scarcely met with in a 
truly wild state beyond tho limits of middle ahd southern Europo: it 
is occasionally seen on the lower ridgos of the Caucasus, and does not 
appear to extend much farther eastward. In Italy it is said to arrive 
at its greatest degree of perfection, acquiring the height of 60 and 60 

feet Its English name has originated in an erroneous notion that 

this is the sycamore of Seripture—a totally different tree, the Ficus 
Sycamorus. It flourishes in many parts of England: many varieties 
are known to gardeners. 

14. Acer macrophyUum (Pursh), the Brood-Leaved Maple. Leaves 
deeply heart-shaped, not serrated, divided into five deep, spreading, 
slightly-lobod segments, the middle one of which iB oftpn narrow at 
its hose, and the lower ones generally smaller than the others; when 
young slightly downy, when old shining and perfectly smooth: is a 
native of the north-west coast of North America, where its timber 
is used. 

15. A r.cr stercnliaccum (Wallich), tho Shady Maple, is a large tree, 
with a trunk often three feet in diameter; found in Nopaul. 

16. Acer rUimum (Wallich), tho Shaggy Maple, is a very large tree, 
found on the Himalaya Mountains, approaching the limits of perpetunl 
snow in Sirmoor and Kumaon. 

17. Acer cultratum (Wallich), the Curvo-Koyod Maple, is a largo 
tree, native of tho regions towards tho Himalayas, in Kumaon and 
Sriiiiigtmr. 

18. Acer caudatum (Wallich), the Long-Pointed Maple. It is a native 
of the highest regions of Nopaul, of Sirmoor, Kumauu, and Sriuaghur. 

11). Acer Flatano'idcs (Linnaeus), the Norway Maple. Leaves heart- 
shapod, very smooth, except at the axils of the veins ; fivo-lobed, tho 
lubes taper-pointed and diverging, with a few taper-pointed diverging 
teeth. ThiH is a fine troo, with voiy handsome glossy deep-green 
leaves, for the sake of which it is a great deal cultivated. The northern 
and midland parts of Europe, and tlio north of Asia, as far as the Ural 
Mountains, produce this species. In the Hussian Empire it passes 
from the stato of a shrub, in the northern provinces, to that of a 
handsome troo with a trunk two feet thick, in the more Boutliem 
districts. Its wood is valued for turners’ work. From its ascending 
sap a kind of coarse sugar has been procured, iu the same way as 
from the A. eaecharinum, in America. Two varieties are known to 
gardeners; one, the Silver-Striped, in which the leaves ore slightly 
stained with white; and the other, tho Cut-Leaved, in which tlio 
leaves are deeply and irregularly joggod. When the foot-stalks of tho 
leaves are broken they exude a milky fluid. 

20. Acer saccharin urn (Linnaeus), the Sugar Maple. Leaves heart- 
shaped, glaucous beneath, very Bmooth, except at the axils of tho 
veins; fivo-lobed, tho lobos taper-pointed, and very coarsely toothed. 
Flowers in nodding corymbs. Keys not much diverging. From a 
little to tho north of the Saint John, in Canada, to tho woods of Upper 
Virginia, and probably still farther south, this species prevails; and it 
forms a large portion of the vegetation of New Brunswick, Nova Scotia, 
Vermont, and New Hampshire, sometimes becoming as much ns 80 feet 
high. In the autumn tlio woodB of those countries are dyed of a 
crimson hue by tho changing leaves of the Sugar Maple. The wood 
is hard, and has a satiny lustre, but it is readily attacked by insects. * 
and is not of much value, except when its grain is accidentally waved, 
tuid then it iB in request for the cabinet-makers. Tho younger Michaux 
states, that it may be at all timos known from that of the ltod Maple 
by a very simple test. If you pour a drop or two of solution of 
sulphate of iron upon the wood of tho Sugar Maple, iu a minute it 
becomes of a greenish cast, while that of the Red Maple becomes deep 
blue. The saccharine matter contained in its ascending sap is tlio 
principal cause of this specios boiug in so much request. Frum this 
obtained by tapping the trunk in the spring during the spuco of six 
weeks, a very considerable quantity of a fine brown sugar is procured; 
as much, it is said, as 33 lbs. per tree. The Sugar Maple does not 
generally succeed very well in England, where it is rarely seen ; and 
even when in health does not attain a height of more thou fifteen 
or sixteen feet. 

21. Acer nigrum (Michaux), the Black Sugar Maple. This plant is 
a nativo of similar situations with the last, of which perhaps it is 
only a variety. 

22. Acer LdbtAH (Tenore), Lobcl’s Maple, is found among the 
mountains in the north of tho kingdom of Naples. 

23. Aar enocarpon (Michaux; A. dasycarpum, Willdenow), Sir 
(diaries Wngor s Maple is found in most parts of North America on the 
eastern side, where it is comfcionly called White Maple. It grows with 
great rapidity, and is extremely common in the plantations of all 
Europe, where it is remarkable for the deep crimson hue of its leaves 
in autumn. Its wood is light, and of little or no valuo except to the 
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turner. It ie said to make excellent charcoal for gunpowder.' The 
nurserymen usually call this species the Cut-Leaved Scarlet Maple. 

24. Acer rubrurn (Linmenu), the Red or Soarlet Maple. The deep-red 
colour of the flowers in the spring, aud of the keys and loaves in 
autumn, have given riso to the name of this species, which is found, 
from Canada to Florida, growing in Bwatnps along with aiders. Its 
wood is used by the Americans for articles of furniture, and is also in 
request for the stocks of rifles—for which, when it is what they call 
‘curled,’ its toughness renders it well adapted. Two varieties of this 
specieB are cultivated in this country, undor the names of A. cocdnenm 
and A. intermedium. 

25. Acer drdnatum (Pursh), the Curled Maple, grows on the north¬ 
west coast of North America, and is a small, scrubby, worthless tree. 

Cultivation —The hardy maples, which are the only kinds of afiy 
importance in this country, are all increasod either by soods or layers. 
The European species readily yield their keys, which should be gathered 
when fully ripe, and immediately buried in heaps of river sand, whuro 
they may remain till the following February; they may then be sown 
in beds, rather thinly, and, when one year old, should be transplanted, 
nnd treated like other forest trees. They ought never to bo headed 
back, as oaks and Spanish chestnuts are. From layers they all make 
excellent plants very rapidly. They are occasionally buddou upon the 
common sycamore, but this mode is little practised in England. 

ACERAS, a genus of Orchidacoous plants, of which one species, the 
A. anthropophora, is found growing iu Great Britain. It is a small 
plant, from 8 to 12 inches in height. It has a long lax spike of 
greenish yellow flowers, tho parts of which are so arranged as to give 
them tho appearance of the small figuro of a man : hence this plant 
has been called tho Man-Orchis. 

ACERATHE'IUUM. Some Fossil Rhinocerata have been thus 
named by Kaup. 

ACEltDESE, in mineralogy, a hydrous sosquioxide of Manganese, 
called also Many unite. Varieties of it have been called Ncwkirkite and 
Varoacite. 

A0ERACEA3, an order of Polypetalous Dicotyledons. Their flowers 
are unsymmutrical, their stamens hypogynous, their fruit is winged, and 
their jHstuls have no appendages upon them. The specios arc all trees or 
shrubs, with opposite stalked oxstipulate leaves, and are found oxcl usi voly 
in the north of Europe, Asia, America, and India. A sweet mucilaginous 
sup is common in those plants, from which sugar con bo manufactured. 



1. Unisexual Flower. 2. Stamen on Disk. 3. Stamens separate. 
4. Petal. 5. Bisexual Flower. 6. Pistil. 7. Fruit. 8. Seed. 

9. Embryo. 


ACERVITTjA'RIA, a genus of Fossil Madrephi/Uitra. 

ACHILLEA, a genus of plants belonging to tho natural order 
Composite, consisting of 60 or 70 species, found exclusively in the 
colder climates of tho northern hemisphere. This genus is found in 
tho suborder Conjmbiferce, and is distinguished by the florets of tho 
disk being hermaphrodite and tubular, and tho tube being piano, 
compressed, and two-winged. The fruit is compressed, and has no 
pappus. There are five British species. A. Ptarmica is an abundant 
plant, and on account of its strong odour is called Sneezewort. 
A. millefolium has got its specific name from the segmented character 
of its leaves. It is called in English Millefoil and Yarrow. This 
plant has the tonio and stimulant properties of the sub-order to which 
it belongs in a slight degree, and on that account has been employed 
as a remedy in some diseases, but its medical properties are very feeble. 

ACHILLE'GM, a genus of Fossil Spcmyiadie, of which two specios 
occur in the cretaceous strata of England. (Goldfuss.) 

ACHIME'NES (from a, prefix, and winter), a genus of plants 

belonging to the order Uemeraecce. The species of this genus are very 
numerous, and, although not useful, they are many of them exten¬ 
sively cultivated, on account of the beauty of their flowers. In con- 
soquence of their general culturo, a great many varieties of the species 
are becoming known. After flowering, tho stems die down ; and the 
tubers Bhould be dug up, and kept free from frost and wet till J anuary, 
when, by planting them in succession, flowers may be obtained till 
the summer. They may be planted in a mixture of loam and leaf- 
mould, with a little silver sand. Thejf can bo placed out in tho 
summer, but require shading ou hot days. 

ACHI'RUS, a genus of flat-fish, belonging to the sub-branchiate 
division of Ma'acojitcrygii. In external form these fishes resemble the 


common solo. Like the Pleuronecfce in general, they have the body and 
tail very much oomprussed, aud the eyes both on tho same side of the 
head; but they uro easily distinguished from all other genera of 
flat-fish by tho total want of pectoral fins. 



Achirus marmoratna. 


The species of A chi-rut have no air-bladder, and consequently remain, 
for the most part, at tile bottom of tho sea; boing, iu fact, uugiited 
with the faculty of increasing or diminishing their specific gravity, 
which the possession of this important organ bestows upon ordinary 
fishes. Their power of locomotion iu other directions is however 
uonsiderablo; and, notwithstanding tho disadvantages of their form, 
aud tho oblique direction in which this necessurily compels them to 
move, their motions are frequently very rapid. Their habits, as 
far os at present known, are similar to those of the Pleunmcdcs. 
They are found in the wanner regions both of the East and West 
Indies, but not in deep water, or in situations far removed from land ; 
they abound along the shores, and furnish a plentiful aud wholosomo . 
food to the inhabitants. 

Various species of A chi nit have been enumerated liy zoologists, tho 
most remarkable of which apjicars to be tho Achirut mnrmoratus of 
LocepMo. The flesh is of a delicate flavour, and highly esteemed : it 
inhabits tho coasts of tho Isie of France. Tho Achirut ptti'onicus is 
distinguished by tho beauty of the spots, which, like tho eyes on tho 
peacock’s toil, cover its body ; and the A. fatdcitlatu* mul A. biliiwatnt 
are easily recoguisod by the characters from which they respectively 
derive their names. Tho former is found on all the coasts of America 
and the West Indies : tho latter inhabits tho shores of China, and 
feeds upon small crustacoa and molluaen. 

AOHLY A, a genus of Cryptogamous plants, belonging to the order 
Conferraceec. It is composed of a single tubifurm cell, which expands 
at tho ond into a huge cell, which is cut olf from tho lower portion 
of the tube by the formation of a partition. In this enlarged cell a 
circulation of granular particles has been observed. In tho course of 
time colls are formed iu this enlarged cavity, and fill it up. The parent 
coll eventually bursts at some spot, and allows of tho escape of tho 
unclosed cells ; but before this takes place tho cells in the interior move 
about, and, after their escape, exhibit for a considerable time an active 
movement. They are good examples of the Zootpore. They soon 
attach themselves to some fitting object, and grow into little plants, 
like their parent. -A similar process goes oirin most of the Ahjtv, but 
is not so easily observed as in this case. 

Tho only spocies of Adilya which has boon described in tiled. 
prut if era, which is found parasitic upon fish and other aquatic animals. 
This plant is more especially develo[>od on fish and aquatic reptiles 
kept in confinement. It was first observed oil gold fish, but several 
writers have described it as existing ou other animals, as the Stickle¬ 
back, Water Salamander, Frog, and Newt. 

(Reports on Botany, liny Society, 1815 ; Lindley’s Vegetable Kingdom.) 

ACHMITE. (EueiiYsioKmTK.J 

ACHKAS, a genus of tropical plants belonging to tho natural order 
Bapntncar. It has a ealyx divided into six parts ; a corolla nionopo- 
talous, divided into six lobes ; stamens twelve, of which six are sterile 
and six fertile ; nnd an ovarium, with from six to twelve cells. Tho 
fruit resembles an apple, with from one to twelve seeds, contained in 
hard bony nuts, which have a shining coat, and a long hard scar over 
the wholo of their inner angle. 

Tho genus contains only one species, which yiehls a copious milky 
fluid when wounded. Its leaves are entire, leathery, undivided, shining, 
of a lanceolate form, without stipules. The flowers are large, white, 
boll-shaped, and grow singly from tho axils of the leaves. This is 
called, in the West Indies, the Sapodilla Plum. The fruit in size and 
Bhapo resembles a boigam#t pear; like the medlar, it is o,nly oaten in 
a state of decay; before that period it is austere and uneatable, but in 
tho proper state it is so rich and sweet as by Borne to bo considered 
only inferior to the orange. 

ACHYUA'NTHES, a genus of plants belonging to the order A ma- 
rantaccu’. A. lupera and .1. fruticota are usod in India ns remedies ill 
dropsy. A. globulifcra is used in Madagascar as a remedy in syphilis. 

AC1 DA'SPIS, a genus of fossil Cruttaccu, of tho group of Trilobitcs ; 
found in the Wenlock limestone. (Murchison.) 

ACONITE, WINTER. [Ehantrib.] 

ACONI'TUM, a genus of plants belonging to the natural order 
Ranunculacete. From very early times it lias borne the same name, 
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and has been known for the dangorous properties of many of its species. 
They are all hardy herbaceous plants, many of them of great beauty; 
and are so oasily cultivated, that one of them, A. KnpcHus, is found in 
every cottager’s garden. The English call them Wolfs Bane. From 
all other ranuneulaeoous plants Aconitum is at once known by its 
having the very largo uppermost segment of its calyx overhanging the 
petals and other ports in the form of a helmet 

The common species, A. Napcllui, is ono 

4 of those in which the greatest degree of 
virulence has been found to reside. It is a 
native of alpine pastures in Switzerland and 
other mountainous parts of Europe. Its 
loaves are very dark green, deeply cut into 
from five to seven long segments. Tho 
stem is abont three feet high. The flowers 
are in long, stiff spikes, and of a deep blue 
colour; they appoar from May to July. 
All the parts of this plant are extremely 
acrid, especially the roots, which aro 
scraped and mixed with food to form a 
bait for wolves and other savage animals. 
Poisonous properties are probably found 
in all the Hjiecica of the genus. A. cam- 
marwm, A. lycoctonum, and A. anthnra are 
certainly equally dangerous. None of 
them however, not A. Nupr.llus itself, can 
be compared for fatal energy with the 
dreadful Bikh of Nepanl, the Aconilnm 
firox, which seems to possess the con- 
. „ ccntratcd power of all tho European 

ro '^ r ' species. 

ACO'NTIAS (from hrwr, a javelin), tho niuno of a genus of serpents 
established by Cuvier, for the purpose of distinguishing certain species 
hitherto placed with tho genus Any in’s, or common snake. This genus 
is ohamctcrisod by tho absence of all tho bines which represent tho 
sxtremities in tho genus A nguis, while it retains the structure of the 

head common to these 
animals and to the 
lizards, and has tho 
body similarly covered 
with small scales only, 
without the homy 
plates which guard itB | 
under surface in the 
common serpents, and 
H protect them, from in- 

jury in the various 
whieli 

they 

wfcBT B]>ecies of A rontins 

^|aF scorn thus to afford a 

link between the com- 
mon snakes and true 
serpents. 

^ydflf . As might naturally 

jM be expected from 

conformation, the prn- 
^gressive movements of 

Mr tlie species of A cimtius 

gw are very different from 

common 

HW ponts. They do not 

glide along the surface 
like these animals, but 
VL boldly carry their beads 

na and lireaBts erect 

MM closely pursued de- 

fond themselvoB cou- 
mgcously, and dart 
^yT with the velocity of an 

arrow against their 

, . assailant. Though 

Aconlm Mclcayrn dreaded in their native 


Acontias Mclcayrii 


countries, because oonfoumled with their venomous congeners, these 
nnimalg are perfectly harmless, and neither possess the means nor 
have the desire of being injurious. They nave no poison fangs, 
and their cheek-teeth are so small as, in some species, to be barely 
perceptible. Their habits are gentle; and they are so timid that 
they generally fly at the least noise, or, upon tho slightest appear¬ 
ance of danger, concoal themselves under somo shrub or tuft of 
grass, or even bury themselves under-ground when no other refuge 
is at hand 

They are, generally speaking, of a small size; and, as their mouths 
are not susceptible of the enormous dilatation possessed by the true 
serpents, they are incapable of swallowing any animal approaching to 
their own dimensions, und feed upon worms and insects. Different 
speoies of Acontias are found in almost every part of the old world. 
The arid plains of Syria and Palestine produce a species which has been 


mentioned by the prophet Isaiah (xxxiv., 15), under the Hebrew 
denomination Kippot, improperly translated * the great owl’ in our com¬ 
mon version of the Sacrod Scriptures, but which the learned Bochart 
(‘ Hioroxoioon,' para post. lib. iii. cap. xi.) has shown to refer more 
properly to the Acontiai, or Anguis jaculus, the Dart Snake of tho 
Greeks and Romans. Other species inhabit Asia Minor, Egypt, and 
Persia; India and China have also their Acontiai; and the Cape of 
Qood Hope produces a species without eyes. 

Of the common Egyptian Acontias many fables are recorded by 
ancient authors, principally arising from oonfounding this really harm¬ 
less species with the more deadly and venomous serpents of the same 
localities. 

ACORI’N-S, ACORI’DEA?, or ACORA’CEAS, a small natural order 
of Endogena, with the following essential character:—The flowers are 
hermaphrodite, Burrounded with scales. Tho spathe is leaf-like, but 
not rolled up. The stamens are complete, placed opposite the scales, 
and have two-celled anthers which aro turned inwards. The ovaries 
are distinct. The fruit is baccate, juicy at first, but finally juiceless. 
The seeds have the embryo Boated in the axis of a copious albumen. 
The rootstock is jointed; the leaves sword-shaped, and embracing each 
other in the bud. Such is tho character given this order, which was 


rliitra. The two last genera are now assignod by the same author to 
the order Liliacea. This small group of plants in its geographical 
distribution is confined to the eastern hemisphere. None of them 
have the acrid properties of some of the Arame. The A corns Calamus 
is a British plant, and has slightly aromatic properties.—(Liudley, 
Vegetable Kingdom.) 

ACORN, the English name of the fruit of the oak. [Qitkrcus.] 
A'CORUS, the botanical name of the plant that produces the drug 
called in tho Bhops Calamus aromaticus. It is the type of tho natural 

onler Acoracca. It is found 
, abundantly in the fresh-water 

marshes of many parts of 
iW5k\\\\ England. It has a perennial, 

TOlWV) creeping, horizontal stem, us 

thick as the finger, the whole 
Hlfli of the under side of which 

Ml® ill! i fifty sends down roots into tho mud 

Will It Jljfl ur cart ^> ’ n which the plant 

ifnl t| 1 if, l Mhm uniformly grows. From this 

Hlfll MwS spring many deeii-green 

Wilt I li firaS® Bwortl-shnped leavos, about 

lilll "'1 1 three foct long. In the midst 

mil 1 I' 1 ti/SS/B °f“ a Icnf-lilte stem, from 

®||l| || below the point of which 

llll' I protrudes a cylindrical or 

iWL F{ JwijtjaH rather conical spadix of 

m||j I | yWmffT greenish flowers, which aro so 

■HuP " fiKWwff closely packed together that 

■Mil the stalk is not to be seeti. 

■Hu J$yMwT Tho leaves when bniisod are 

WHaV fly&Wv fragrant; for which reason 

they were formerly om]il<iye<l 
B * row ^ 1B fl° or8 °f rooms, 
Nro&gfy&SP' or of churches, under tho 

ri name of rushes. This jirac- 

tiee is still maintained in 
■ some places, where the plant 

1 | ’ is common, os at Norwich, the. 

n cathedral of which city is 

d strewed with sweet rushes 

I upon certain high festivals. 

The flowers are bo seldom 
produced, that it is a common 
|H belief that they never ore 

II borne. Calamus aromaticus 

is slightly aromatic, and is 
occasionally used as a stimu- 
A cor us Columns. lont; but 1 b of very little 

importance. The part em¬ 
ployed is the dried creeping stem, or, as it is improperly called, root 
ACOTYLE'DONES, or ACOTYLEDONEAfi, the name of the firat 
class in Jussieu’s ‘Natural Bystem of Botany.’ It is derived from the 
circumstance of all the plants which it comprehends vegetating with¬ 
out the aid of the seed-lobes called ootyledons. Such plants are also 
in all cases destitute of flowers, and are in fact the same as what 
Linntous called Cryptogamia. They are also called CdliUarts. 
ACOUCHY, a small speoies of Cavy. [Adoum.] 

ACRITA (from tutpiros, indistinct), a division of the class Radiata, 
adopted by Owen, and applied to the Acalephce, the Polyptftra, 
except tho Bryozoa, the Polygastriea, and certain forms of Bntozoa, 
in none of which are the indications of a nervous system decided, and 
they constitute the lowest forms of the radiate group of animals. 

. ACROCHO'RDUS (from lucpo^opUhv, a wort), a genus of serpents 
discovered in Java by the traveller Homstedt, It is easily distinguished 


Acorns Calamus. 
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from others of the innoxious family of serpents by the innumerable 
small scales which cover every part of the head and body both above 
and below, and which in preserved specimens, or when the live 
animal distends the 
lungs and body with 
air, assume the appear¬ 
ance of so many granu¬ 
lated warts or tuber¬ 
cles. This circum¬ 
stance has suggested 
the name of Acrochor- 
das. The head of the 
ocrochord is flat, the 
mouth is provided with 
a double row of small 
sharp teeth, but with¬ 
out poison-fangs, and 
the throat is capable of 
enormous dilatation. 

The tongue is short 
and thick, the vent 
simple and without the 
homy spurs which are 
common to many other 
genera of serpents. 

The only species of 
which much is known 
is the A crochonl na 
Jaranicus of Locdp&do 
and others. This 
animal averages from 
six to ten foet in 
length, and the body 
grows gradually thicker 
from the head to the 
vent, and there sud¬ 
denly contracts, so as to form a very short slender tail. Jn 
the thickest part of tho body, immediately above its -junction 
with the tail, the individual procured by Homstedt, of which 
the entire length wns eight feet three inches, measured three 
inches in diameter, whilst the greatest breadth of the tail did not 
exceed half an inch, and its length was scarcely a ninth part of 
that of tlie whole body. This individual was a female, and, when 
opened, was found to contain five young ones perfectly formed, 
and about nine inches in length. It was caught in a plantation of 
popper-trees, and tho Chinese, who accompanied Homstedt, cooked 
and ate its flesh, and reported it to be of a most delicious flavour. 
The stomach contained a quantity of half-digested fruit, from whieh 
it has been inferred that this serpent is frugivorous. Cuvier, however, 
doubts on this point. 

ACROCU'LIA, a fossil genus of Gasteropoda, allied to the Ncritada. 
It occurs in Palaeozoic strata. (Phillips.) 

A'CROC US, a genus of fossil Placoid fishes, established by M. 
Agassiz. The species occurs almost exclusively in the tins and oolite. 
One British species (A. minimus) is referred to the keiiper series by M. 
Agassiz. It occurs at Aust Cliff in the bone-bed. The others abound 
at Lyme Regis, Bath, and Stonesfield. 

ACKO'GASTER, a fossil genus of fishes. (Agassiz.) 

ACROGENS (from Sap or, the topmost, and -ytrrdai, to produce), in 
Botany, one of the primary classes of the Vegetable Kingdom, according 
to the Natural System. This class, with identical limits, is ulso known 
by the following designations :— 

Acotyledons (Jussieu), so named from the fact of the absence of 
cotyledons amongst this class of plants. 

Exenibryonatre (Richard), designating the absence of any regular 
embryo in the reproductive cells, or spores. 

OeUulares (De Candolle), denoting the general absence of vascular 
tissue and the prevalence of cellular tissue in these plants. 

Agamte, of various authors, implying tho alwonce of the necessity of 
the union of two cells in order to reproduce a new individual. 

Cryptogamia (Linnaeus), intondod to convoy tho idea that if two 
cells were necessary to the reproduction of the new plant in this class, 
it was not obvious, as in the Phumngamous plants. 

The A crogens, os equivalent to the above expressions for the same 
class, embrace all those plants which are included in the above defi¬ 
nitions. This term itself is, however, only applicable literally to those 
plants which, destitute of flowers, possess a stem growing in a manner 
distinctive from those called Exogens [Exogens] and Emlogens 
[Endogens]. It has been thus restricted by Lindley in his ‘Vegetable 
Kingdom,’ and he places the stemless flowerless plants in another class, 
called TluUlogens. The structure of the stem, however, is at best an 
artificial character, and the adoption of the terms for the classes 
expressive of its characters, has rather been accidental than necessary, 
Ou this account it is perhaps better to regard the Thallogens as a 
section of Acrogens than an independent and equal group. 

The stems of Acrogens differ much in appearance from those of 
Exogens and Endogens. The wood is not secreted from layers of 
tissue, which have the power of reproducing regular zones of wood, 


as in Exogens, or a regular* arrangement of vascular and cellular 
tissue, as in Endogens. There is generally but a single ring of vascular 
bundles even in tho Ferns. These vascular bundles do not go on 




Chnaophora eicelta, an ucrogenuug stem. 


increasing in size, hut are all developed together. The lower part of 
the stem does not continue to increase in size, and its growth is deter- 



I’ortion of outside of atom of Chnoophvra cxcclsa . 


mined by the development of new vascular bundles in connection 
with tho leaves of tho point or upper part of the stem : hence their 
name. In the Liverworts and Mosses there is only a simple vascular 
bundle in the centre of the stem. ■ In Isoetcs too there iH a ring of 
vascular bundles. Science is very deficient in good observations on 
the structure of the stems of these plants. 

The reproduction of the Acrogens is not so simple as was at one 
time believed. Tho recent researches of Suininki, Hoflmeister, and 




68 


ACItOGENS. 


ACROLEPia 


M 


others, dhow that in the Korns and many other Acrogens the spore is 
hut a transitionary condition, which results iu the production of two 
sets of cells, by the union of which alone can a new individual be 
produced. [Plants, Hki'iiojjucxiom in.] 



Ka tcrau] jmrtion of an Acrogcnous stem. 



Section of Htcm of AtmpJUta rvstitn. 



Tissue of an Acrogeno-ja stem. 


Tlie following is iui analysis of the alliances and orders found in the 
class of Acmgens, according to the system adopted by Lindley in his 
* Vegetable Kingdom.’ Thus 

Asexual (?) or flowerless plants, AcnoaKNS. 

Stem and leaves distinguishable, Truk AcrouKNS. 

Stem and leaves indistinguishable. Thallguens. 

Alliances of Tuallouens. 

Algales .—Cellular flowerless plants, nourished through their whole 
surface by the medium iu which they vegetate ; living in water, or very 
damp places; propogatod by zoospores, coloured spores, or tetraspores. 

Fungales .—Cellular flowerless plants, nourished through their 
thallus (spawn or mycelium); living in air; propagated by spores 


colourloss or brown, and sometimes enclosed in asci; destitute of 
green gonidia. 

Birhenales.- Cellular flowerless plants, nourished through their 
whole surface by tbe medium in which thoy vegetate; living in air; 
propagated by spores usually enclosed in asci, and always having 
green gonidia in their thailus. 

Natural Orders of Algales. 

1. Biatomacete. —Crystalline angular fragmentary bodies, brittle, 
and multiplying by spontaneous separation. 

2. Confervaceas. —Vesicular Alimentary or membranous bodies, 
multiplied by zoospores generated in the interior, at the expense of 
tlieir green matter. 

3. Fueacew. —Cellular or tubular unsymmetrical bodies, multiplied 
by simple spores formod externally. 

4. Ceramiaceie.' —Cellular or tubular unsymmetrical bodies multi* 
plied by tetraspores. 

5. Characeee. —Tubular symmetrically-branched bodies, multiplied 
by spiral-coated nucules filled with starch. 

Natural Orders of Fungales. 

6. Hymenomycetcs, or Agaricace <*.—Spores generally quatemate on 
distinct sporophores; hymenium naked. 

7. Gastcromyeetes, or Bycojterdaceie.-i Spores generally quatemate 
on distinct sporophores ; hymenium onciosed in a peridium. 

8. Cun imnycetes, or Uredinaceie.— Spores single, often septate on 
more or less distinct sporophores; flocci of tiio fruit obsolete, or 
mere peduncles. 

!>. Jl/fjihomyrntn, or Botrytaceee. Spores naked, often septate; 
thallus fioccose. 

10. Asromycetes, or He/rclacew. —Sporidia contained (generally eight 
together) in asci. 

11. Physomycetes, or Mncoraceec. -Spores surrounded by a vesicular 
veil or sporangium; thallus floccosa. 

Natural Orders of Lichcnales. 

12. Craphidaccer. —Nucleus breaking up into nakod spores. 

13. Col/uumne. - Nucleus bearing asci; thallus homogeneous, gela¬ 
tinous, or cartilaginous. 

14. Parmeliaceir. —Nucleus bearing asei; thallus heterogeneous, 
pulverulent, or cellular. 

Alliances of Acuookns. 

Musrales .—Cellular (or vascular) spore-cases immersed or calyp- 
trate, i. e. either plunged in tho substance of the frond, or enclosed 
within a hood, having tho same relation to tho spores as an involucre 
to a seed vessel. 

Byropudales. —Voscular; sporo-cases axillary or radical, one- or 
many-celled; spores of two sorts. 

Filieales. Vascular; sporo-cases marginal or dorsal, onc-ccllcd, 
usually surrounded by an elaatie ring; sporos of but one sort. 

Natural Orders of Muscales. 

1. Hepaticie. 

1 !>. JUcciaeern .— Sjtoro-cascs valveless, without oporaihim or elaters. 
l(i. Marrhantiaceee. —Spore-cases valvoloss, or bursting irregularly, 
without operculum, but with elaters. 

17. Jungennauniaeete. - Spore-cases opening by a definite number 
of equal valves, without operculum, but with elaters. 

18. Fi/uiuctacete. —Spore-cases peltate, splitting on one side, without 
operculum, and with an elater to every Hpora. 

2. Musci. 

19. Andneacea. —Spore-cases opening by valves, with an oporculum, 
without elaters. 

20. Bryaccee. —Spore-cases valveless, with an oporculum, without 
elaters. 

Natural Orders of Lycopodales. 

21. Lycopodiaccer. —Spore-coses one- to three-celled, axillary, repro¬ 
ductive bodies similar. 

22. MarsUeacem. —Sporo-cases many-celled, radical (or axillary), 
reproductive bodies dissimilar. 

Natural Orders of Filicales. 

23. Ophioglossacea. —Spore-eases ringiess, distinct, two-valved; 
formed on tho margin of a contracted loaf. 

24. Polypodiacete. —Spore-coses ringed, dorsal or marginal, distinct, 
splitting irregularly. 

25. ifanrracetr .—Spore-eases ringiess, dorsal, connate, splitting 
irregularly by a ventral cleft. 

(I.indley'a Vegetable Kingdom ; Schleiden’s Principles of Scientific 
Botany, translated by Dr. Lankester; Henfrey’s lleport on the Higher 
Cryptogamous Plants, at tho Twonty-flrst Meeting of tho British 
Association.) 

ACKO'QNATHUS, a genus of fossil Cycloid fishes, found in the 
chalk of Sussex. (Agassiz.) 

ACKO'LEPIS, a genua of fossil Ganoid fishes, found in tire mag¬ 
nesian limestone of Durham. (Agassiz.) 
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ACROTT ERIS (from&fpoj, a point, and tWjNr, a fern), a genus of 
’Ferns allied to Aaplenium. 

ACttOSALE'NIA, a genus of Fossil Echinodcrmata. (Agassiz.) It 
occurs in the Isle of Sheppy. 

ACROSTICHON (from wcper, a point, and mixes, a row), a genus 
of Ferns, most of which require stove heat in cultivation. The whole 
of the species now referred to thiB genus are extra-European, being 
inhabitants of the West and East Indies, and Australia. 

ACROTE'MNUS, a genus of Fossil Ganoid Fishes. A. Paha is found 
in the chalk of Sussex. (Agassiz.) 

ACT'ASA. Under the name of tuerfl, the Greeks described a medi¬ 
cinal plant, which the moderns hare ascertained to be what is now 
called SambucusEbulus. [Mambuccs.] Linmnus applied the name to 
a genus of perennial herbaceous plants found in various parts of 
Europe, and the north of Asia, and America, belonging to the natural 
order Ranvncnlacta, and only in a slight degree resembling tire 
species intended by classical authors. The , genus thus understood is 
known from all otters of the Ranunculus tribe by its anthers being 
turned inwards, so that when they burst the pollen may immediately 
fall upon the stigma, while its flowers have only four Bepals and 
four petals. The properties of all the species are nauseous and 
deleterious, as might be expected from their affinity to the poisonous 
Aconite. 

One species, Actasa sjiicata, a common European plant, is found 
occasionally in the north of Yorkshire among bushes; it is popularly 
called Block Baueberries and also Herb Christopher. It has purplish- 
lilack juicy fruits, which would be dangerous from their tempting 
appearance, if the fetid odour of the leaves did not prevent their 
being touched. 

Another species, the A. cimicifuga, a North American plant, derives 


are absorbed, they attach themselves to a spot, and pass through a 
series of forms, before arriving at maturity. 

Although Spix has described in Actinia coriacta a nervous system, 
this has not been confirmed by more recent observers.. 

The habits of the A ctinim have been studied by the Abbd Dicquemare 
and othors. The forms of Actinia vary according to their contraction 
or expansion, presenting in- 
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numerable varieties. Their 
expansion is said to be amore 
certain indicator of fine 
weather than the rise of the 
barometer; but this cannot 
bo practically taken advan¬ 
tage of except during summer, 
as the cold of winter drives 
the Actinia from the shore to 
the deeper waters, where the 
temperature is more equable 
and mild. On changing their 
place of abode, some abandon 
themselves to the mercy of 
the waves, others creep (dong 
tlie bottom, turning them¬ 
selves inside out, and making 
use of their tentaciila os 
feet. When they find a 
suitable place, thoy fix them- 
Bolves, often so firmly, that 
I they ennnot be detached 
I without tearing their bodies. 



1 a. The ovaries greatly magnified. 
i. The oviduct. 
e. Kggs. 

d. Ditto, with the first appearance of the 
embryo. 

r. Ditto, farther advanced. 


/. Ditto, 


its nalno from the belief that its fetid loaves havo the power of driving I Our distinguished English 


Fio. 



Small Leathery Animal-Flower 
[Actinia coriacca ). 


away bugs. 

ACTINIA. . [Actiniad*.] 

ACTINI'ADA, a family of Helianthoid Polypes, having for its type 
the old genus Actinia, the Sea Ancmanicx. it has tho following 
characters. Animal single, fleshy, elongate or conical, capable of 
extending or contracting itself, fixed by its boro, but with the powor 
of locomotion; mouth in the middle of the upper disk, very dilatable, 
Hurrounded by one or moro 
rows of tentoculn; oviparous 
and viviparous; marine. 

•The internal structure of 
the Actinia; has been care¬ 
fully investigated by Spix, 

Teale, and others. They pos- 
sess an alimentary cavity, 
with a single Aperture, 
very largo at the lower end, 
and so elastic and contractile 
that it can Cosily be turned 
inside out. The Cavity is 
surrounded with flat thiisclos, 
running lengthwise' and 
parallel. 

The egg orgAn ( ovarium), 
according to Tenle’s obser¬ 
vations in Actinia coriacca, 
forms elongated masses 
attached along the inner 
border of a scries of organs 
called leaflets, fig. 2, h h. 

“ Each ovary is composed of 
Sovoral folds or plaits, which, 
when unfolded, Bhow this 
structure to bo about three 
times the length it assumes 
when attached to the leaflet. 

By carefully spreading out 
these folds, the ovary, with 
the assistance of a lens, is 
scon to consist of two very 
delicate layers of membrano, 
enveloping a closely com¬ 
pacted layer of ova. After 
enveloping the ova, the mem¬ 
branous layers are placed in 
apposition, and form a kind 
of mesentery, by which tho 
ovary is attached to the in¬ 
ternal border of the leaflet." 

The Aetiniadte propagate all 
the year round, although 



Vertical eectlon of tho above, to show Its 
Interior structure. 
a a a. The skin. 

t. The base, by which the animal is fixed 
to the rocks. 

e. The three rows of feelers (tentaefila). 

d. The mouth. 

e. The stomach. 

/. Longitudinal muscles. 
g. Point in which they unite. 
h h. The ovaries, which open by their ovi¬ 
ducts ihto the stomach. 


perhaps in some species the 
ova are deposited most abundantly in autumn. The ova are roundish, 
and like those of polypes in general, are moved by means of vibratile 
cilia, which oover their surface. After being discharged from their 
parent they move about actively for several days, during which they 
undergo some ohsnge in form. They then relax their activity, the cilia 
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ditto. 
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Distribution of the nerves at the base of 
the Actinia :, according to Spix. 

a. Tho nervous ganglions. 

b. Nerves. 

c. Nerves of commnnlcation between the 

ganglions. 

d. The longitudinal mnsdes. 


naturalist, Ellis, has given a 
very minute and, so for as it 
goes, an accurate account of 
these animals in the ‘ Philo¬ 
sophical Transactions,' vol. 
lvii., part of which it may be 
interesting to quote:— 

“ The lower part," he says, 

“ of these bodies have a com¬ 
munication with a firm, 
fleshy, wrinkled tube, which 
sticks fast to the rocks, and 
sends forth other fleshy tubes, 
which creep along them in 
various directions. Theso arc 
full of different sizes of these 
remarkable animals, which rise 
up irregularly in groups near 
to ono another. 

“ This adhering tube, that 
secures them fast to the 
rock or shelly bottom, is 
worthy of our notice. The 
knobs that we observe are 
formed in several parts of it 
by its insinuating itself into 
the inequalities of the coral 
rock, or by grasping pieces of 
shells, part of which still 
remain in it, with the fleshy 
Hubstanco grown over them. 

This shows ub the instinct of 
nature, that directs, these 
animals to preserve them¬ 
selves from tho violence of 
the waves, not unlike the 
anchoring of mussels, by their 
fine silken filaments that end 
in suckers; or rather, like 
the shelly basis of the Serpnla, 
or worm-shell, the tree-oyster, 
and the slipper-barnacle. Sic., 
whose bases conform to the shape of whatever substance they fix 
themselveH to, grasping it fast with their testacoons claws, to with¬ 
stand the fury of a storm. 

“ When we view the inside of this Animal dissected lengthwise, we 
find a little tube leading from tho mouth to the stomach, from whence 
there rise eight wrinkled small guts, in d circular order, with a yellowish 
soft substance in them ; these bend over, in the form of arches, towards 
the lower ports of the bulb, from whence they may be traced down¬ 
wards to the narrow port of the upright tube, till they coma to the 
fleshy adhering tube, where some of them may be perceived entering 
into a papilla, or tho beginning of an animal of the like kind, most 
probably to convey nourishment till it is provided with claws: the 
remaining part of these slender guts are continued on their fleshy tube, 
without doubt, for the same purpose of producing and supporting 
more young once from the same common parent, 

r 



Longitudinal Muscles, with the feelers 
(magnified). 
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“The many longitudinal fibres that we discover lying parallel to 
each other, on the inside of the semi-transparent skin, are all inserted 
in the several claws round the animal's mouth, and are plainly the 
tendons or muscles for moving and directing the claws at the will 
of the animal: these may be likewise traced down to the adhering 
tube.” 

A strong light incommodes the Actinia, noise startles them, they 
are affected by odours, and fresh water causes them to die. These 
various feelings originate in their great irritability, which appears to 
increase according to their sufferings. They con support a temperature 
a* low as 45°, and up to 140°, Fahr.; but beyond these extremes thoy 
perish. They are often left exposed to the air during spring-tides; 
but in Buoh cases they always retain a great quantity of water, which 
they squirt out with force when molested. 

These singular creaturos have a power of reproduction equal to that 
so well known in the Fresh-Water Polyp (Polypus viridis, Bory., Hydra 
riritlit). They may be cut perpendicularly or across, and each cutting 
will give origin to a new animal. The young A etinia ore seen issuing, 
already formed, sometimes from the mouth; and sometimes the base of 
the old animal is dissevered, a portion remaining attached to the rock, 
where it continues to live, increasing in size, becoming more and more 
rounded, while, in a short time, a mouth, stomach, and tentacula are 
formed, prosonting a complete Actinia. At length, the side-portions 
of this base give out globules, which are detached, fix themselves upon 
adjacent rocks, whero they grow, and produce a new colony like the 
parent unimal. 

The A ctiniie feed upon small crustaceous and molluscous animals 
and fishes, which they seise with their tentacula, and Rftcrwords 
disgorge what they cannot digest. They are found in every sea, some 
suspended from tho vaults of submarine reefs, others covering the 
more exposed sides of rocks with a sort of flower-like tapestry, and 
Home confining themselves to the smooth sands, on the surface of 
which they spread nut their tentacula, and even withdraw under the 
sand wluui danger threatens. Koch species, indeed, generally selects a 
peculiar haunt. Some of the species have the power of stinging, like 
tho Acalephie, which deponds on their possessing in their structure 
the Homo organ an the Arafephre, and other forms of polypes, and known 
undor the name of Thread-Culls, or Stinging Haim. 

Many of the species are usod as food in tropical countries, on the 
consts of which they are more numerous than in colder climates. 

Iho genera comprising the family Actiiiicuhc form several natural 
groups: 

A. Such at hare the tentacula reduced to the. form of tubercles 
A single species, constituting tho genus Ditcotoma of Leuckart, 
belong* to this division, which cauuot be regarded as cortainly 
established, the genus referral to having been founded on a specimen 
preserved m alcohol, which altera materially tho forms of sea-anemonics. 
fchrenberg asserts that it is his Actinia brericirrhata, which has very 
Hinall and numerous tentacula. Kx. JJiacoaoma nummifoniie. 



1. Minyat, Cuvier (Actiniata, Blainville), Free Actinia) having more 
or leas globoBe bodies inflated at one end, and having at the other a 
disk covered by a great number of very short tentacula. Cuvier placed 
this genus among the Echinodermata, but tho observations of Lesueur 
and Quoy, who have seen the living animal, place it without a question 
among the true Acltniada. As many of the usually fixed species are 
capablo of swimming and of inflating their suctorial disks, it is by no 
moans sure that such is always the habit of Minyat;' indeed, we 
have observed an allied and undescribed animal which inhabits the 
Mediterranean, Bwimming at the surface of the sea in winter, but 
when oonfined in a glass of water it adhered to the sides in the manner 
of an Actinia properly so called. 

Example, Minyat cyanea. 

2. Moschata, Reaieri, vermiform and free, and, according to De 
Blainville, incrusted with adhering substances. It is said to live floating 
in the sea. Both Ehrenberg and Dujardin have supposed that there 
was some mistake regarding this genus, and that it might have been 
founded on specimens of Actinia (Cribrina) bellit. It is more probably 
however idontioal with the Edwardtia of M. de Quatrefages (‘Annales 
des Sciences Naturallcs,’ 1842), founded on some remarkable vermiform 
Actiniadre which are invested with a sort of tube to which sand and 
gravel adhere. Three species of Edwardtia have been discovered by 
the author of the genus on the west coast of France, and a fourth in 
the Grecian Archipelago by Professor E. Forbes, the habits of which 
are very remarkable. It can move up and down freely in its mem¬ 
branous tube, and when kept for some time in Boa-water, the tube 
haying been injured, it came out of it altogether and moved about 
twisting its body in tlie manner of some Annelulet. On being supplied 
with sand and gravel, it proceeded to construct anothor tube, rolling 
tself up in the sand and secreting glutinous matter for the membranous 
iuing. It eats voraciously, and attacks such animals as come within 
reach of its tentacula. It lives buried in sand, and in plaocs a few 
inches below sea-level. 

3. Iluanthus, Forbes (‘Annals of Natural History,’ vol. v., 1840.) 
A single species only is known. 

The body is free, and tapers 
posteriorly to a point, which is 
probably buried in tho soft mud 
among which it lives. The mouth 
is round, and surrounded by nu¬ 
merous long filiform tentacula. 

Tho Iluanthus Scoticm was found 
in four futhoius of water in Loch 
Ryan. 

4. A etinia, Linmeus, now re¬ 
stricted to such speoies os have 
simple tubular retractile tenta- 
eula, and adhere by a broad base. 

Ehrenberg lias separated such 
Actinia)' as have a glandular 
epidermis, under the namo of 
Cribrina. From the glands 
protrude long filaments, the uses 
of which are unknown. The 
tentacula of all the species are 
(contrary to the supposition of 
Ehrenberg) perforated at their 
extremities. The subgenue lluanthut Scoticut. 

A datum a has been constituted, 

by Professor E. Forbes, for the reception of the curious parasitioal 
Achata macvlata, which envelopes the mouths of dead shells, generally 
selecting such as have been previously invested by tho Ahmnidium 
echinatum. As such shells are frequently inhabited at the mine time 
by the Hermit Crab, not a few naturalists have mistaken the coinci- 

the crustacean n °°“ 8ary “ ld friendship of the zoophyte for 

A large number of species at Actinia have been described, but many 
of them not with sufficient distinctness, and it is probable many more 

The f ° Il0Wiag aW < ’° mWOn “P 6 ™ 8 «* 

The Stout-Armed Animal-Flower (Actinia cratmcomit, Miiller) is 
three inches bread, with a leathery unequal envelope of an orange 
c t u I- t ^ e tentacula in two ranges, usually marked with a rose- 
wloured nng. Its abode is commonly in the sand. 

. A “ i,ualKlt "' Pur (Actinia Mucmbryanihemum) has a soft 
skm, finely striated, usually of a beautiful purple, often clouded with 
T ^L 0 , ten ^ clJ f?, to ‘ho number of a hundred, vary much in 
* , en ratmog this species may be soen ornamenting 

™llnw Wlth beftutlful c «lours--“ purple, violet, blue, pink, 

meadow” ^ ^ T ° en ’ 80 lnwi y flowers,'” says M. Lamouroux, “in a 



Gdwardtia eeatita. 

B. Such Sca-Ahemanies at have simple tentacula. 
following are tho principal genera 


Of these the 


A “ ma !- Flo ‘«'? r (Actinia Dianlhut, Ellis) is four or 
°„“, wll ! t ? colour; the margins of the mouth are 
expanded into lobes, all furnished with innumerable tentacula. There 
is an inner row of these, still larger. 

-I? ' British Zoophytes,’ Dr. Johnstone enumerates twenty species 

of the genus Actinia, as found in the British islands It is, however a 
question whether all these are really different spedee; asfewlSJ 
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have a greater tendency to assume different forma than the members 
of this genus. 



Stout-Armed Animal-Flower [A. eraatieomu). 








Purple Animal-Flower (A. equina). 


■White Animal-Flower 
[A. Vianthun). 


5. Antitea, Johnstono, includes such Actinia as have not tho power 
of retracting their teutacula. Several of the species grow to a large 
size. 

Example, Anthea Tuedite, Johnstone, ‘Brit Zoophytes,’ p.222, fig. 33. 

6. Actiiiuluha, Blninvillo (Metridium, Oken), species in which the 
oral disk is divided at the margin into more or leas rounded lobes, 
which bear short simple tentacuia. 

Example, A. dianthua, ‘ Phil. Trans.,’ vol. lvii., tab. 19, fig. 8. 

7. Capnea , Forbes, of which one species only is known. The disk 
is round, with several circles of exceedingly short tubercular retractile 
teutacula, and the body is in part invested with a peculiar epidermis, 

which is divided at tho margin into eight lobes. 

Example, C. aanguinea. (‘Annals of Natural History,’ vol. vii., 
pi. 1, fig. 1.) Irish Sea. 
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Oapnea aanguinosa, 

C. Sea-Anemontee having more or ten pinnate tentacuia. 

8. A clineria, Quoy and Qaimard. Such as have the entire disk 
covered by very small villose ramified tentacuia. 

Example. A. viUota, Quoy and Guimard. (‘ Voy. Astrolabe, Zoopli.,’ 
pi. 49, figs. 1, 2.) Tonga islands. . , 

9. Actinodendron, Quoy and Goimard. Species having very long 
arborescent tentacuia disposed in one or two series on the oral disk. 

Example, A. aleyonoidttum. (‘Voy. Ast.,’pi. 48, figs. 1,2.) This 
animal is more than a foot in height, and secretes a stinging mucus. 

10. IhalaMkmthtu, Leuckart. One species onily is known, the 
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T.aettr, an inhabitant of the Red Sea, figured in the plates to Rfippcll'B 
‘Voyage.’. Its tentnculn are numerous, short, and pinnate. It is 
probably identical with the Epicladia of Ehrenbcrg. 

11. Jleterodactyla, Elirenbei-g. The tentacuia are of two sorts, 
some simplo and others pinnate. 

Example, U. Ifemprichii. Red Sea. 

12. Ategalietia, Ehrenberg, founded on an animal from the same 
locality with the last, and characterised by having all the tentacuia 
arborescent, but the.intemal ones are the larger and more pinnate, and 
have their extremities hollowed into a sort of socket. 

Example, Megalietia Bempriehii. 

ACTI'NOCAMAX, a division of Bclemnites, proposed by tho late Mr. 
Miller ojF Bristol, upon the supposition that tho species which ho 
ranked in it had no true alveolar cavity or pbrngmacoue. The 
correctness of this view is doubtful. The species belong to the 
cretaceous strata. [Beusmnitk.] 

ACTINOCARPtJS (from atcrlv, a ray, and hapvtls, a fruit), a genus 
of plants belonging to the order Aliamacctr. One of the Hpocics of 
this genus, A. damaeonium, is a British plant, though rare. Like the 
order, it is an aquatic plant, and hus cordate, oblong, Moating leaves, 
with white flowers. Another species, A. minor, is sometimes found 
cultivated in our gardens. 

ACTINO'CKHAH, a genus of Fossil Cephalopoda, separated from 
Orthoceraa by Mr. Stokes. Tho species belong to tho Paiicozoio strata. 
A. Sitnmaii occurs in Ireland. 

ACTINOCRINI'TES, a genus of Crinoidea [Knciunitks], con¬ 
taining many species. It occurs in Silurian and Carboniferous 
strata. (Miller.) 

ACTI'NOLITE, a crystallised mineral of a green colour, a variety 
of hornblende, found iu primary stratified recks, and occasionally in 
trap-rocks. The mime is derived from hurir, a ray of light, and 
AlSor, a stone, from tho crystals being arranged iu the form of rays. 
It occurs in mosses or asbestiform. 

ACU'LEUS, or Prickle, in Botany, is a hard, conical, often curved 
expansion of the bark of some plants, such as the rose, and is intended 
either for their defence agaiust enemies, or to enable them to hook 
themselves upon their neighbours, so as to gain a more free access to 
light and air, or for othor purposes unknown to us. The prickle is 
composed entirely of cellular tissue, which is at first soft and flexible, 
and only acquires its hardness and rigidity when old. In some respects 
it may be compared to a hair, from which it chiofly differs in its largo 
size and greater permanence. Caro must be taken by the young 
butauist not to confound the prickle with the spine or thorn, which 
is of a totally different nature. [Spike.] They may be distinguished 
by the prickle breaking readily from the bark, and leaving a clean scar 
behind ; while tho spine cannot bo tom oil’ without rending through 
tlie bark into the wood itself. Leaves are often metamorphosed into 
Bpines, but never into acult.i. 

ADAMAN'TINE SPAR, a simple mineral, more commonly deno¬ 
minated Corundum by mineralogists, the name given to it in India, 
from which country it was first brought to Europe. Tho first 
specimens of it were sent by Dr. Anderson, of Madras, to Mr. 
Berry, a lapidary in Edinburgh, as the substance UHed in India to 
polish masses of crystal and all other precious stones, except the 
diamond. It was examined by fir. Black, wlib ascertained its peculiar 
nature, and from its groat hardness he called it Adamantine Spar. 
With the exception of tho diamond, it is tho hardest substance 
known. It contains about 90 per cent, of alumiiie, a little iron, and 
a little silica, is usually of a pale grey or greenish colour, but is also 
found of various tints of rod and brown. It is usually met with iu 
rough ill-defined crystals, in granite, and sometimes in primary 
limestone, and is found in Chma, many parts of India, and occa¬ 
sionally in different parts of Europe. Emery, the . well-known 
substance used in the cutting and polishing of gloss, in polishing 
steel, nuiking razor-straps, and similar purposes in the arts, is a 
granular variety of Corundum, usually very much mixed with iron 
ore. It is chiefly imported from tho Isle of Naxos, in the Grecian 
Archipelago, but is also found in Saxony. The Sapphire is n 
remarkable instance how the mysterious chemistry of nature in tho 
mineral kingdom produces from the samo elements substances the 
most different iu external form; this lmuutiful precious stone yielded 
by the analysis of Chonovix 94 per cent, of alumine; and 1 onimnt 
found in emery, when freed from its admixture of iron, 92 per cent, 
of the same earth- The sapphire is, after the diamond, the most 
valuable of gems; it is usually dark blue, but also occasionally colour¬ 
less, and tho preeious stones called by lapidaries Oriental Ruby, Oriental 
Topaz, Oriental Amethyat, and Oriental Emerald, are red, yellow, violet, 
and green Sapphire®, distinguishable from the other gems of the same 
name which have not tho prefix Oriental, by thoir greatly superior 
to.-l mam and greater specific gravity. Sapphires are found in gravel 
and sand in the island of Ceylon and in Pegu, but they have never 
boon seen in a matrix. They are also occasionally found in gravel in 
different parts of Europe, and they havo been met with of a clear 
blue colour and crystallised, in the lava of Nieder Mcndig, near 
Andernach on the Rhine. 

ADANSONIA, so called in honour of Michael Adanson, the French 
naturalist, is an extraordinary tree found in Africa within the tropics, 
particularly in Senegal, where it is called Baobab. 
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The celebrated traveller Humboldt considers it as the 'oldest 
or ganic monument'of our planet,' in consequenoe of the calculations 
of Malison that specimens, still found on the north-west coast of . 
Africa, are probably 5000 years old; these oaloulations are, however, 
open to many objections.. . 

In appearance, Adanaonta is unlike any other known tree : tno 
enormous dimensions of its trunk boar, a striking disproportion to 
the other parts. It is not unusual to find a trunk not more than 
12 or 15 feet from the root to the branches, with a circumference 
of 75 or 78 feet. The lower branches are very long, and at first 
horizontal, extending perhaps 60 feet; the consequence of which is 
that thoy bend down to the ground, entirely hiding the trunk, and 
giving the tree the appearance of a huge mass of verdure. The wood 
is very soft, even when in perfection, and is subject to a disease, which 
may be compared to the very miUady of which its celebrated dis¬ 
coverer died—a sort of softening of all the hard parts, so that the 
least storm is sufficient to overthrow and dismember its enonnous 
bulk. A curious practice prevails among the negroes of hollowing its 
trunk out into chambers, and therein depositing the bodies of male¬ 
factors, or of persons to whom the usual rites of sepulture are denied. 
In thiB situation the bodies become dried up, and soon acquire the 
state of perfect mummies. 

A liantimia bolongs to the natural order Bomhacra, among which it 
is at once known by a broad tube of stiunons and deciduous calyx, 
combined with a woody closed fruit, containing a soft pulp. 

The only species is Adanmniu diyitata, tho Monkey-Bread, Sour 
Gourd, LAlo Plant, Ac., of the African negroes. The leaves are deep 



Leaf end flower of Adanumia diyitata. 


green, and divided into five unequal parts, each of which is of a 
narrow lanoeolato figure, and radiates from a common centre, the 
outermost divisions beiug the smallest. The flowers grow singly in a 
pendulous position from the bosom of the leaves, are very large, 
white, orumpled at the edge, and have the petals very much reflexed. 
The stamens are very numerous, and are collected into a tube, which 
spreads at the top into a' sort of umbrellu-liko hood, from the midst 
of which arises a slender curved style, terminated by a rayed stigma. 
The fruit is an oblong, dull' green, downv'body, eight or nine inches 
long, containing several cells, in each of which there is a number of 
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toe present genus, from the presumed similarity in size, organisation, 
and habits, which probably existed between the hedgehog (Hyrax 
and the fossil species. 



Skull of the Fossil Adapit. 


The remains, upon which M. Cuvier has founded toiR genus Adapis, 
the only specimen which he was able to procure during a period of 
twenty-five years devoted to researches after fossil bones, consist of 
three fragments of skulls, found in toe plaster quarries of Mont¬ 
martre, Paris, celebrated for the enormous quantity and variety of 
the remains of fixtinct animals which they have produced, and which, 
in the hands of M, Cuvier, have effected speb improvements in the 
kindred sciences of zoology and geology The first of these fragments 
is a head, nearly perfect on toe side, imbedded in the mass of gypBtim 
which contained it; and exhibiting the dentition nearly in a perfect 
form. The general outline of this skull closely resembled that of the 
hedgehog, but it was about one-third larger: there were four incisor 
teeth in each jaw, trenchant or edged anu obliquo; followed, ou each 
side, by a canine tooth, of a conical form, but in other respects 
differing little from the molar teeth in length and figure. Of these 
latter there appear to have been seven in each side of each jaw. Two 
other fragments procured by M.' Cuvier -one a portion of a lower 
jaw, another of an upper jaw -served to complete his description, by 
supplying soino of toe back tooth which were wanting is the more 
perfect specimens. 

ADDA, the Arabic name of a small species of lizard ( Sdnni» affiri- 
no/if) celebrated by the eastern physicians on account of its pretended 
efficucy in the cure of elephantiasis, leprosy, and other cutaneous 
diseases, to which toe Arabs and inhabitants of Egypt are peculiarly 
subject; and of which, according to Bruce, they are more afraid than 
of tho plague itself. 

Tile Adda, as deserilied by Bruce, is about six inches and a half in 
length; tbe body and tail are cylindrical, the latter thick at the base, 
and ending in a very sharp point; toe head is conical, and tho mouth 
provided with two rows of small feeble teeth; the face is covered 
with five black lines, which cross one another like a net; toe body is 
of a light straw colour, crossed with eight equidistant bands of black, 
and the scales are so finely polished that they almost appear as if they 
had been varnished. The addais found in Arabia, Egypt, and Nubia; 
it is particularly abundant in the neighbourhood of the ancient Meroii 
(near the Nile, about 17° N. lat.) ; and, in short, throughout ovory 
part of the sandy deserts of Asia and Africa, wherever the slightest 
| traces of moisture exist. “ It burrows,” says Bruce, “ in the saud, 
and performs the operation so quickly, that it is out of sight in an 
instant, and appears rather to have found a hole than to have inode 
one : yot it often comes out during the heat of the day to bask itself 
in the sun; and, if not very much frightened, will take refugo behind 
stones, or in the withered; rpggod roots of the absinthium, dried in 
toe sun to nearly its own colour; 

ADDAX. [Antelope.] 

ADDED, a name of tho common viper. [Vifjshid.®.] 

ADELFORSITE, a variety of mineral, included under Heulandite. 
[Hkulanditk.] ' 

ADELO'CRINUS, a fossil genus of Crinoidea, from North Devon, 
(Phillijis.) 

ADHESION, in Botany, is applied to toe union of parts which are 
separate in other plants, or in younger states of the same plant. 
Many of the characters which cause the diversity of appearance in 


From this puln the negroes prepare an acidulous drink, much used in 
the fevers of toe country. The bruised leaves, in a dry state, form a 
substance called talo, which they mix with their food and imagino is 
useful In ohecking, or counteracting, toe effects of profuse perspi¬ 
ration. Like toe rest of the order, A danauula is emollient and 
mueilaginous in all its soft parts. 

ADAPIS, in Zoology, the name of a genus of Fossil Pachydermatous 
(thick-skinned) mammals, described by M. Cuvier, in his great work 
' Bur les Ossemens Fossiles,' vol. iii. p. 285. The word is found iu 
0saner, as a synonyms of the common rabbit (not, as stated in the 
reference to Cuvier just givau, of to* Hyrax), and is appropriated to 


organs; and what we are accustomed to consider parts of oxtremely 
different nature, only seem so in consequence of the way ixk which 
such adhesion occurs. Thus, the stem of a tree is not a homogeneous 
mass of vegetable matter, perforated by holes, or filled by little, 
cavities caused by the extrication of air in it when in a soft state, but 
is produced by the sdhesion of certain elementary bodies, called 
Cellular Tissue and Vascular Tissue [Tissues, Vegetable], arranged 
in a definite manner, which varies in every specieB; neither u a leaf, or 
a fruit, or a flower, a mere mass of pulp, or an expansion, like the horn 
of an animal, but also consists of these same elementary organs in 
a state of adhesion. 
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Guided by these foots, modem botanists have mode, use of this 
property of adhesion to explain the nature of overy organ that plants 
bear, and there are few anomalies that aro not due in a great measure 
to the union of contiguous parts. 

Some leaves are said to be stem-clasping, or amplexicaul, whon their 
base partially surrounds the stem (fig. a); while some stems are said to 
be perfoliate, when they seem as if they pierced through the leaf, as 
in jBuplewum rotwndifoHum (fig. b ); but the latter differ from the 
former 'only in this, that in the first the lobes at the base of the 
leaf embrace tne stem without adhering, while in the soeond they not 
only clasp the stem but grow together where their margins come in 
contact. Soma leaves are hollow, as in the Pitcher Plant, and theBe 
were formerly thought to be special organs with which no analogy 
could be discovered; they are now known to be leaves which have 
roiled up so. that their opposite margins come in contact and adhere. 
Other leaves, growing' from opposite Bides of a stem, adhere in conse¬ 
quence of their bases beooming connate (fig. c), as in the honeysuckle; 
and finally there are others, many of which grow in what botanists 
call a whorl, that is to say, all round a stem upon the same plane, and 
adhere by their margins into a sheath (fig. d), as in Qa»narina. 
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In other organs adhesions of a similar nature occur. 

In the calyx, all the sepals, or parts, are often distinct, as in the 
Jlantmathu ; but they also often adhere by thoir edges, into a sort 
of cup, as in the cherry. In the corolla the petals aro cither all 
separate, as in the rose, or they adhere by their edges into a cup or 
boll, as in the different heaths, Campanula, and the like. 

Similar adhesions take place between the stamens. In the rose they 
are all distinct from each other j in the geranium they slightly adhere 
at the base (fig. s) j in the mallow they adhere into a tube, except 
near the upper extremity, where they are not united, and have their 
ordinary appearaaoe ( fig. /); in other plants they grow together into 
a solid tube in which no traoe of separation can be discovered, as in 
the gonua Guarea (fig. g). 

Finally, in the pistil there are certain parts called carpels, each of 
which is a hollow body terminated by a style and stigma. These 
carpels are hollow, because they are formed of a flat organ, doubled 
up so that its edges oome in contact and adhere to each other. 
Sometimes only one carpel is present in a flower, as in the cherry 
(fig. h ); sometimes several, sa in the rose (fig. *). In the Nigdla, tho 
styles of the carpels are all distinct (fig. k), but in the lily and 
the myrtle (fig. I) the styles of the carpels adhere so completely that 
thore seems to be but one. -In the apple, the calyx seems to grow 
from the top of Hie fruit j this is caused by the carpels having at a 
very early period adhered to the inside of the oalyx, which afterwards 
grows with their growth, and, finally, leaves its extremities in a 
withered state near the top of the carpels : in the cherry, on the 
contrary, no adhesion ever takes place between the carpel and 
tWn calyx ; and, consequently, when the fruit is npe, there is no trace 
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t{ 1< > latter upon ite upper end. In the raspl^rry, the fruit is 
enabled to slip liko a thimble from off the receptacle, because the 
carpels all adhere by their sides. 

(Do Candolle, Thtaric. Ellmentaire de la Botanique ; Lindley, Intro¬ 
duction to Botany ; Schleitlen, Principles of Scientific Botany.) 

ADIANTUM (bStarron), a genus of Ferns, so called by the Greeks 
because the leaves are of such a nature that water will not readily 
moisten them. The plant described by Hippocrates and his successors 
under this name appears to have been the A. Capillus Veneris, or 
the Maiden-Hair Fern—a rare European species, occasionally met with 
on moist rocks, and old dump walls, even in this country. From 
other genera of the same tribe it is known by its size, or mosses 
of reproductive particles, being situated upon the margin of the 
leaves, and covered ovor 1>y a thin curved scale which separates from 
the leaf by its inner edge. 

The number of species is very considerable, probably not far from 
80 or 90, and, as is tho case in all extensive genera of Ferns, 
comprehends overy degree of division of the leaves, from i»;rfect 
simplicity to the most oompound conditions. All those in which tho 
leaves are much divided are remarkable for the very delicate elnstie 
stalks on which the brood leaflets are attached; it is to this circum¬ 
stance that the name of Maiden's Hair has been given to the European 
species. Tho genus is scattered over all the world, from Europe to. 
New Zealand, but iB not found in any bigli latitudes in cither 
hemisphere. By far tho greater part of the species inhabit damp 
tropical woods, 

A. Capillus Veneris is a dark-green stemloss plant, found in damp, 
rough rocky places, by tiie side of wator-courses, and on the edge of 
wells, where the air is keen and dry. Its leaves, which are from six 
to fiftcon inches high, have a blackish-purple highly-polished stalk, 
divided into a great number of very slender ramifications, from the 
extremities of which, proceed the thin, delicate, wedge-shapod leaflets, 
which are notched irregularly upon their upper edge, and have the 
most graceful appearance imaginable when growing a little above 
the eye, and gently agitated by the wind. Wonderful medicinal 
properties were once ascribed to this species, but they have long since 
been discovered to havo no existence except in the exaggeration of 
fanciful practitioners. All that can be discovered in it is a slight 
but pleasant aromatic flavour; tho French occasionally use it in 
slight coughs. Capillairs is prepared by pouring boiling Byrup. upon 
the leaves of this species, or of A. palatum, an American plant of 
larger growth and far less divided leaves; a little flavour iB afterwards 
given with orange-flowers. 

ADINOUE, a laminated variety of Felspar, sometimes called 
Fusible Hornstone, Leelite, and Petra-silex, [1’KLSl'AH.J 

ADIPOSE TISSUE is usually associated with Areolar Tissue 
[Ahkoi.au Tihsuk], the two lieing generally known collectively as 
Cellular Tissue. It must bo distinguished from Pat [KATj, adipose 
tissue being a membrane of extreme tenuity in the form of closed 
cells or vesicles, while fat is the muteriul contained within them. The 
membrane of tho adipose vesicle does not exceed the 20,00ftth of an 
inch in thickness, and is quite transparent; it is moistened by watery 
fluid, for which it has a greater attraction than for the fat it contains. 
Each vesicle is a perfect little organ, varying, when fully developed, 
from the 800th to the 800th of a lino; minute capillaries may be 
observed on their external surface. (Pig. 2). When fat-vesicles are- 
deposited together in large numbers, as is usually the case, they assume 
a more or less regular polyhedric form from their mutual pressure. 


Via. 1. 



When the first traces of fat appear is not accurately known. In a 
well-formed five-mouths’ human foetus, Valentin found in the subcuta¬ 
neous cellular tissuo of the Hole of the foot not merely fat cells, such 
os occur in adults, Varying from the ordinary size to the 125th or 
100th of a line, within and around which were numerous small vesicles 
(fig. 1 , a), hut other forms which threw more light on their structure 
and development. In some the surrounding eell-membraue was much 
more distinct than ns it occurs in adults (6). In otbersthera appeared 
to be a deposition of fat, not occupying the whole apace of tho cell (c); 
the remainder of the cell having oftep a striped or streaky appearance, 
and forming a lateral projection; this is agen in e, and in a mors, 
marked degree in d and e. In other fat-cells there were observed to ' 
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for the glycerin set free when the soda-soap is formed, is mo B t probably 
at once decomposed; and further, glycerin will not remove the soda 


be two vesicles, eeparated by a septum, against ia^once decomposed; and further, glycerin will not 
partially flattened by pressurefor), or merely separated by aconstn t^n at^ ^ fatt y and form a neutral fat 
m the external walls, asm/ This form leads us to co j t suggested by Miller, that although 

rm s. intn this combination, the oxide of lipyle in a 



fat-cells increase by division. The fat-vesicle of the human subject 
contains Mary arm, a solid fat, and Olein , a fluid fat These sometimes 
separate spontaneously, presenting a very beautiful microscopic 
appearaaoe. The margarin collects in a spot on the inner surface 


’ It has been suggested by Mufaer, that although glycerin will not 
enter into this combination, the oxide of lipyle in a naaoent state may 
do so and that in this manner the fatty acids may be converted into 
neutral fata, and deposited in the cellular tissue,, and other parts of the 
body. We have already shown that (according to the opinion of 
Berzelius) glycerin is the oxide of the radical (C, H,) lipyle. The 
second oxide of this radical exists in laotio aoid, which is supposed by 
the groat majority of chemists to be present m most parts of the body. 
When lactic acid (C„ H s 0 5 ) is sublimated, wo obtain a white subli¬ 
mate, the composition of which is C, H, 0,; while the composition of 

the oxide of lipyle is C, H, 0. , . , 

I It may happen that there are causes of deoxidation at work in the 
system, by which some of the substances usually converted into lactic 
| acid are made to produco oxide of lipyle, which in the nascent state 
unites with the fatty acids, forming neutral fats. 

Hence in all probability the neutral fete are not deposited directly 
and unchanged in the collular tissuo, but are first saponified, and 
entering the blood as maigarate and oleate of soda, are again reduced 
to neutral fats by tho influence of lactic acid. 

The next question for our consideration is the formation of fat-—a 
subject which has given rise to much angry and intemperate discussion 
between the leading chemists of Franco and Germany. Dumas, who 


whilst the olein occupies tho remainder of. the vesicle, unless when the m 

quantity of fat in it Is rather smaller than usual, in which case we by. the ^mal.tselffromstareh, sugar, .8““- The go«.was the 

may observe a little aqueous fluid between the olein and the respect.ng which the dispute originated When fattened with 


cell-membrano. (Fig. 1, A) 


Indian com, the starch must, according to Liebig, havo been changed 


The chemistry of the substances Margavin and Olein is somewhat ! nt ?/»*> * 1 ® had found a quantity (about 1 part 

complicated, but the function of tho adipose tissue cannot be explained m \ 00 ®) °f ** ^ of gram. Dumas however extracted 9 per 

without it These two substances, with Stearin, are the most widely J" nt ’ ° f £ ftt fr ?“ r “ dl “ ninety times as-much as Liebig), and 

distributed fats in tho oiganic kingdom, but they are not the only * UB * u, j ound m the f °° d which the goose had eaten much more fat 


(luitnDucea nits in tno organic kingdom, but they are not the only :r r:,, — r-m, x— V* I• lullu-, ; 

ones. They were formerly regarded as salts formed by fatty acids with * ha ? h, ) dtob ? accounted for. The actual fact is, that tho amount of 
Glycerin. Recent investigations have however shown that this view f ?* m this gram “ so variable that no conclusion can be drawn from 
requires a slight modification. Berzelius thinks that glycerin does not experiment. Liebig quotes many examples of substances which, 
exist reaily formed in the neutral fata, but that it is a product of tho nltho "g|> little fat, are well known by experience to be 

formation of soap; and he considers the base of the neutral fate to be eB P ec,all y fit for , fattening the animal body. Kice, peas, beans, and 
the oxide of a radical (0, H.,) which he terms TApyle. Glycerin is then 1f^toea «° all known to possess this property; yet nee gives only 
formed from two equivalents of tho oxide of lipylo, with three equi- “' 2 to 9' 8 . P 61- ? ent of matters soluble m ether (the ordinary means of 
valents of water: 2 0, H. 0 + 3 H 0=C„ H, O. If to this we odd dete rmmmg tho amount of fatl; pens 1-20 to 2T j beans 0 /0, and 
one equivalent of water, we obtain tho usual formula. dno<1 potatoes 0 85 per cent. Thus any animal that has eat/m 1000 

According to this view, which is supported by Redtonbachor, P»«nds of one of these substances may obtainifrom them 2 to 8 12 to 
Varrentrap, and Muldor, the base of every neutral fat yielding glycerin 21 > r > or 8 4 P ounds of fllt respectively. He makes the following 


Oloic Acid 


1 i + h n fattened pig gives on an average 50 to 65 pounds of fat, the threo 

, + H O yielding 150 to 165 pounds. Each pig before fattening contains on an 


These are universally diffused in plants and animals; and, combined average 18 pounds of fat—that is, 54 pounds for the three, If to these 
with the oxide of lipyle (C, H, O), they form tho neutral fata—stearin, 54 pounds be added 26 pounds contained in the food, wo get 80 pounds; 

tnn.tYpn.tnn ntiH ulnin • an/1 tliia m tlw. il_ ± ..._.. i _i _i.i .j. n_ m _i ca i ac _3- xL ... - _ l— .1 


margarin, and olein; and this in the form in which they moat commonly and if we subtract these from 150 to 165 pounds, there is a remainder 
occur in the oiganic kingdom. Sometimes, however, a more powerful of 70 to 85 pounds of fat produced from the iftarch, Ac., of the food, 
liase (potash, soda, Ac.) removes the oxide of lipyle, and there are Liebig's opinion is further strengthened by the oircumstance that some 
then formed compounds of the fatty acids with alkalies. fata are undoubtedly produced in the body, as, for instance, the fate 

In connection with this subject, Mulder observes that “when salad- peculiar to the brain, Choletterin, Oetine, Phocenine, Ao. To obtain 


oil is conveyed into the stomach, it may pass unchanged into human these from other fat requires just ns much a new arrangement as if 
fat, for both consist of inargarin and olein, although in different propor- they were produced from starch; hence, in a scientific point of view, 
turns; and as margarin and olein are found in many vegetables used there is nothing improbable in the supposition that'animals are able 
for food, nothing is more simple than to assume that these substances to produce fata. 

are directly transferred, without change, into the fats of the animal With regard to the formation of fat in plants! it is worthy of obser- 
.*y- .... vation that all seeds which yield oil on pressure—aatheoaator-oilseed. 


. rn wore simple man to assume that these substances to produce tats. 

o directly transferred, without change, into the fats of the animal With regard to the formation of fat in plants! it is worthy of obser- 

vation that all seeds which yield oil on pressure—as the oastor-oil seed, 
But if thoso same vegetables are eaten by a sheep, the olein and hemp-seed, Ao.—contain starch in their early stages, this starch 
morgann must undergo some change in the body of the animal, since disappearing as the oil increases, and when the seed is completely 
mutton-fat contauiH a large amount of stearin. In this ease the change. . .. . . . — . - 

Id lino o »nJn>n.Xnn.l C _1)__ • • « m V 


developed not a trace of tho starch remaining. - 


d is completely 
This renders it 


is easily understood, for 2 eq. margaric acid (C ns O n ) = 1 eq. stearic probable that these fatty matters are formed from st4rch. From their 
acid (C M Hj. 0 5 ) + 1 oq. oxygen. Thus, from two equivalents of ultimate composition it is obvious that whenever fats are produced 
marganc acid one equivalent of stearic acid is produced, and one from any substance there muBt be produced at the same time either 
equivalent of oxygen is given off. In all probability such a deoxidation highly oxidised compounds, or else that oxygen must be itself liberated, 
of the margaric acid in the food of tho sheep is really effected; and Liebig observes that if from the formula for starch, Q. 9 H in 0 1U , wo 
on the contrary, when mutton-fat is used for food by man, stearic acid take nine equivalents of oxygen, there will remain in 100 parts— 
is most probably converted into margaric acid by the alworption of n 

oxygen. It is now believed by our first physiologists, that the neutral .ins 

xu ui 01 ? ?* ^ ()0( ^ ^°. no ^ directly form fatty tissue, but that they enter n lo . Q o 

the blood in a saponified state. In fact the alkaline oharactor of the * ’ ’ ’ ■ ' 


. , * _-- —“ “mw mnnuuv utuuavwi vs* veto 

x 6 u«j duodenum renders it impossible for the fat to The ompirical formula for fat which comes nearest to this is C A1 H ltJ 

enter the blood without undergoing this change. If it be saponified, O, which gives in 100 parts— - * f 
we readily underetand how compounds of fatty acids and soda should n iyo.o 

exist m the blood and m various parte of the body. When a soda- ‘ V . 

aoap however exists in Uie blood, it cannot form a neutral fat, auch .. . 

“ maigarm or olein, without combining with glycerin. This leads u • • ■ \ • • ' . ' vl> 

to tno rnquuy, m the first place, whether these soaps meet with According to this formula an equivalent of>jitarch/iir order to be 
glyceruijanaaecondly if they do, whether the glycerin would combine converted into fat, would lose one equivalent of carbonic acid and 
w>to tos Cuty aods uid Urn neutral fats. There is good reason for seven of oxygen, or'(expressed in symbols) C lt H 1( fO, 0 SS(3 M H, # O 
beUarlag tint both these questions may be answered in the negative, +CO,+ 70. 


According to this formula an equivalent ofastarch, 
converted into fat, would loae one equivalent of- oar 


oh,'in-order to be 
carbonic acid and 
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The Bame point is also clearly shown by contrasting the ultimate 
composition of starch and fat. ^ 

_ , starch. Human Fat. (Chcrrcul.) 

• Carbon . . . 44-91 . . # 79.90 ' 

Hydroran . All . . . n . 42 

Oxygen? . . . 48-98 . . . 9 68 

As wo are not acquainted with any constituent of plants which can 
take up the oxygen thuB liberated in the formation of fat, we must 
regard this as one of the sources of the oxygen given off by plants. 
Mulder has given the following scheme as illustrative of the mode in 
whioh staroh may possibly be converted into fat or oil in the vegetable 
kingdom:— 

- „ . , C H O 

To 7 equiv. of starch . . . . 84 70 70 

Add 8 equiv. of water ... 88 

And we have . 84 78 78 

Which are equal to _ 

1 equiv. of margaric acid . . . 34 34 .3 

1 equiv. of oleic acid . . . . 44 40 4 

2 equiv. of oxide of lipylo ... 842 

69 equiv. of oxygen .... 69 

Making as before . . . . 84 78 78 

As to the mode in which fat is deposited, there is reason to beliovo 
that it is immediately formed out of the blood, without any glandular 
apparatus for secreting it, by the capillary arteries of the adipose 
vesicles. By chemical analysis, the materials of fat, like those of all 
the other secretions, are found to be contained in the blood. 

As diffused over the body, the adipose membrane consists of masses 
which vary considerably m their magnitude and Bhape. ..In some 
places they are roundod, in others pear-shaped, and in the median line 
of the abdomen, egg-shaped. The distribution of the membrane is 
exceedingly unequal There is, in general, a considerable layer imme¬ 
diately beneath the skin; and especially between the skin and the 
abdominal muscles, where it occasionally accumulates in enormouB 
lniwses. Between the folds of the membranes which form the omontum 
and mesentery there is usually a large quantity; also around the 
heart and the kidnoyB ; on the face, aud especially on the cheeks, and 
in the orbits of the eyes; in the palms of the hands, the soles of the 
foot; the pulp of the fingers and toes, the flexures of tho joints, the 
fibres of muscles, and the sheath'of vessels. In most of these organs 
it never entirely disappears, whatever be the degree of leanness to 
which the body may be reduced; while in the cranium, tho brain, the 
eye, the ear, the nose, and several other organs, there is none, what- 
evor be the degree of corpulency. 

The functions of the adipose tissue are manifold and apparent. 

1. It fills up interstices, and acts as a kind of pad or cushion for the 
protection of organs which would bo otherwise injured by tho move¬ 
ments of the body; so essential does it appear in some parts that 
even where there is great emaciation it does not wholly disappear. 

2. By its non-conducting powor it assists in maintaining the heat of 
tho body when exposed to external cold. It is found in immense 
quantities in the animals inhabiting the Arctic Seas, as in tho whalo 
tribe, aud also in all animals living in the colder parts of tho earth. 

3. It acts as a storehouse for fuel during times of necessity. Some 
animals are exposed to a want of combustible food in the winter time, 
and they accordingly become fat in the autumn, and are thus supplied 
with material for maintaining their animal heat. It is well known 
that fatB are amongst the most important agents of food by whioh 
animal heat is maintained. Animals that hybemato depend solely for 
their existence upon the fat deposited in their bodies, which is 
gradually consumed during hybernation. 4. The presence of fat 
seems to favour the development of protein tissues. It iB always 
found in the ova of animals' before tho embryo is formed. The 
administration of oils in certain diseases attended with emaciation, as 
in phthisis, has been found most beneficial, and appears to act favour- 
Lbly, by assisting jhe development of protein tissues. 

* (Lehmann, Physiological Chemistry; Kolliker, JJandbuch der Gewebe- 
Lehre ; Carpenter’s Principles of Physiology.) 

ADJUTANT. [Cranks.] 

ADO’NIS, a . genus of plsnts belonging to the natural order Sanun- 
culacecr, and ewiaining many species of very great beauty. The name 
is merely poetical. Adonis is‘distinguished from Ranunculus by the 
want of a little scale at tire base of the petals, and from other genera 
of the order by the numerous herd, dry, sharp-pointed grains of which 
its fruit consists. ; 

Botanists divide, tile genus into two sections, the first of which 
comprehends all the annual-kinds, the second all the perennials. Ten 
species are spokon of as belonging to the first section, inhabiting corn¬ 
fields and similar dry exposed places, flhieflyjn tho south of Europe 
and north of Africa. . Some of them have deep crimson Sowers, as 
A. autumnalis, the oommon Pheasant’s-Kye of our gardens; in others 
the blossoms are yellow j it is not improbable that they are all varieties 
of the same, speoies. *• • 

Of-the perennial hinds, A. vem/dis, which is common in gardens in 
England,!* found in a wild state abundantly on all the mountains 


of middle Europe. Its flowers have from ten to twelve petals of a 
yellow colour, and of a brilliancy which is rendered the more dazsling 
by the deep green tuft of finely-divided leaves among which they 
expand. It is only a few inches high, and is one of the early har- 
bmgei-H of spring. Three others are described, all mountain plants, 
resembling A. vernalu in general appearance, but perhaps still more 
beautiful They seem to have lioeu occasionally brought to this 
country, but to have been soon lost again. 

Nothing has been remarked as to the sensible properties of these 
plants; they doubtleHS partake of tho acridity so prevalent in their 
tnbo. 


ADO’XA, a genus of plants belonging to the natural order Araliacetr. 
The only species ofjhia genus is tho A. Moschatellina, which is a little 
inconspicuous plunt found in woods and groves in all part* of Europe. 
It is common at Charlton and Hampstead, near London, and in manv 
other Hpota in England. J 

From a granular root, which when dry is white as snow, ari«e, early 
every spring, a few leaves about four or five inches high, divided into 
throe principal divisions, each of whioh is also three-leaved, with every 
lobe deeply cut into roundish segments. The stem that supports the 
flowors has two opposite leaves, like thoso of tho root, only they have 
a short stalk, and consist of hut three leaflets. The flowers have a 
musky smell, are pale green, and are collected in little round heads. 
Each one consists of a superior calyx of five loltea ; there are no petals; 
the stamens are ten; tho styles five; and the ovarium contains five 
cells. This last changes to a succulent bciry, haring five oouprosaed 
seeds. 


In English this is called Moschatel; it is a pretty, interesting plant, 
much sought after by the curious for the sake of its delicate, modest 
appearance. No known properties belong to it. 

ADULARIA, a synonym of Felspar. [Fklsi-ah.] 

•dSCI'DIUM, a genus of minute parasitic plants belonging to the 
natural order Fungi, found in great abundance in this and other 
northern countries. By some modem writers it has boon combined 
with Urulo and others; but it appears distinctly characterised by its 
peridium, or enveloping membrane, having a tubular form, and being 
altogether distinct from the cuticle of the plant on which it grows. 

The species are universally parasitic upon the leaves or flowers or 
bark of living plants, where they are generated beneath the cuticle 
Their structure is of the most simple kind ; consisting of nothing more 
than a little mass of excossivcly minute spot-tiles, or reproductive 
particles, much smaller than the finest sand,' inclosed in a thin bag, of 



1. JReidium cnnccllnlum , on a leaf, natural rise. 3. Pcridla, magnified. 

S. jEcidivm Bcrberidu, natural size. 4. Peridla, magnified. 4. Spondee. 

either a fibrous or reticulated structure, which in time pierces the 
cuticle under which it lies, gradually assumes a tubular appearance, 
and finally bunts at the apex for the purpose of enabling the sporule* 
to escape. 
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of the cultivated pear-tree, to which it gives a 

It makes its appearance, crowded m little patches of a pal 

colour, which, whenexamihed with a microscope are Beontocousist 

of numerous oval Indies, about a line long, rather the broad art 

the upper end. These bodies are, when young, f'J.'T" 6 ’ h j eh 

at a more advanced period they divide into tough parallel 

open at the sides, but do not separate at the apex. Through tn 

passages thus formed between the fibres fell the sporules, or seed 

^Tofeancurate observers this species would appear an 

the nests of some minute insect, for which We know it to Iw often 

mistaken. It probably docs not produce any injurious effect upon the 

plants it .nttacks, for it generally makes its “PP^XTfortlie ven^ 
Mason, When the leaves have nearly completed their office for the year- 
/Rcidium Bcrbcridit, the Barberry Blight. The bright orange P»wdor 
that collects upon the leaves and flowers of the common Barberry con¬ 
sists of the sporules of this species, which are discharged from thou¬ 
sands of little vnbnlar apertures, that spread m patehes over all the 
tender parts. These apertures are the open ends of the perutia in a 
State of maturity, and are bordered at first by a ragged toothed mem¬ 
brane, which finally fells away. There is a popular notion that Barbeny 
bushes blight coni. The rust of corn is a species of Puccvma\ 1 ucciNlAj, 
and it is not improbable that the spores of jRcidium from the Barberry 
may produce Puccinia on the corn. 

(Henslow's Journal of the Royal Agricultural Society, 1841.) 
iEUA'GKl/S, a wild species of Ibex, called Paeengby the Iranians. 
[Go AT.] 

JCUUPODWM (From ti(, a goat, and roltby, a little foot), a genus 
of plants belonging to tho order I'mhltifcrtc. One Bpecies, Ji. poda- 
graria, is common throughout the whole of Kuropo, and grows 
Abundantly in Great Britain. It has a stem one or two feet high, with 
furrows. The loaves are two or three times ternato; the leaflets unequal 
at the base and acutely serrate. It has a crooning root, and grows in 
damp places. Although well known, aud having the names of Goat- 
Weed, Ash-Wood, Herb Oernrd, and Wild Masterwort, it seems to possess 
.no medicinal properties. . Linmcus says that it is boiled when young, 
hud eaten as greens in Sweden. 

AE'LODON, the generic title applied by H. von Meyer to the fossil 
crocodilo or guvial of Monheim. 

AEROLJTKS, called also Meteoric Strmcii, are bodies which have 
fallen on the eurth from the atmosphere, aud are named from 4i)/>, 
atmosphere, and \ifloi, a stone. We possess historical records 
from very remote antiquity, and numerous writers in all ages have 
mentioned instances of the remarkable phenomenon of stony bodies 
having boen seen to fell from the sky j yet, till within tho last fifty 
years, all such accounts were treated as tales of the ignorant and super¬ 
stitious. The first man of science who directed attention to the subject 
of aerolites was (Ihladni, a German philosopher, who, in a tract published 
at Kiga and Leipzig, in 1794, upon the mass of native iron found by 
Fallas in .Siberia, maintained the credibility of the traditions of that 
and other stohy bodies having fallen from the air. His sagacious 
inductions, although they failed at the time to make any great impres¬ 
sion, prepared philosophers for a more willing reception of the evidence 
ns to two instances of the same extraordinary event, which were shortly 
afterwards brought under their notice. In 1796 a stone wan exhibited 
ill London, weighing 56 pounds, which fell ai Wold Cottage, in York¬ 
shire, in December of the preceding yea t j but, although the fact was 
attested by several credible witnesses, the possibility of such an occur¬ 
rence Vas still doubted. It was remarked, however, by Sir Joseph 
Banks, that there wss a great resemblance between tho Yorkshire stone 
and*one in his possession, sent to him from Italy, with an account of 
its having fallen from the clouds, along with many others of a similar 
nature, near Sienna, in .July, 1794. lathe year 1799 Sir Joseph Banks 
received a circumstantial account, accompanied by specimens, of a fall 
of stones from the atmosphere, which was said to have taken place 
near Benares, in Hindustan, in the preceding December; and aa 
these specimens were also nearly identical with the Yorkshire stone, 
incredulity began to give way. It was not, however, till the appear¬ 
ance of the celebrated paper of Howard, in the ‘ Philosophical Trans¬ 
actions’ for 1802, giving an account of his analysis of the Benares 
stone, that men of science declared their belief in the phenomenon, 
supported, as the evidenoe then was, by the researches and opinion of 
so cautious and accurate an inquirer j and a fall of stones at L’Aigle, 
in Normandy, which took place in the following year, at the time the 
memoir of Howard was in the hands of the public, removed all doubt. 

The Institute of France deputed the celebrated Biot to examine, on 
the spot, the’ whole circumstances attending this remarkable event; 
and the remit of his labours will be found in his report, in the seventh 
volume of the ‘ Mdmoiras de l’lnstitut.’ He satisfied -himself of the 
authenticity of the facts which had been narrated; and the specimens 
he ooHqCted on the ground, being analysed by Vauquelin and Thdnard, 
yieldfed the same result as the analysis of the Benares stone by Howard. 

An aoooont ot the ciroumatanoca that attended tho fall of etonee at 


Benares and at LIAigle will convey the beet Men of Mie phenomenon, 
not only as it occurred in these two cases, but in most other ihatanoes 
of which a circumstantial description has been preserved.. They aw 
always accompanied by a taetooty which at nightappaarshke a burning 
fiery ball, surrounded by a brilliant vapour, andfiph a tail like a comet • 
in the day, on account of the strong light of the sun, and the smoke 
and vapour evolved, the meteor looks more like a small oloud of diffe 
rent colours, and of a singular form, whioh, after a powerful explosion 
seems to buret and scatter ita contents. 

At a short distance from Benares, on the 19th of December, 1798, a 
very luminous meteor was observed in the heavens, about eight o'clock 

in the evening, in the form of a large ball of fire; it was accompanied 
bv a loud noise, resembling that of thunder, whieh was immediately 

- * 7 .. . , ,1 . _ A ..C ll... *..11 knilU O._• • 


followed by the sound of the fall of heavy bodies. On examining tho 
ground, it was observed to have been newly torn tip in many places, 
and in these stones were found of a peculiar appearance, moat of which 
had buried themselves to the depth of six inches. At the time the 
meteor appeared tho sky was perfectly serene; not the smallest vestige 
of a cloud had been seen since the 11th of the month, nor were any 
observed for many dayB after. It was seen in the western part of the 
hemisphere, and was only a short time visible. The light front it was 
so great as to cast strong shadows from the bars of a window upon a 
dark carpet, and it appeared as luminous as the brightest moonlight. 
Many of the stones were collected, and some of them weighed two 
pounds each. . 

On the 26th of April, 1803, at one o dock in the afternoon, tho sky 
being clear, with the exception of a few light clouds, a ball of fire was 
observed in Normandy, in many places far distant from each other— 
namely, Oaen, Falaise, Alenyon, Vemeuii, and Pont Audomer—which 
moved rapidly from south-east to north-west; and about the same 
time, in the district of L’Aigle, loud explosions were heard, which lasted 
from five to six minutes, resembling the sound of cannon and musketry, 
and were followed by a long-contiuued noise, like that of many drums. 
The meteor from which tho noise proceeded appeared not so much like 
a ball of fire, but rather like a small rectangular cloud, which, during 
the phenomenon, seemed not to move; but the vapour of whieh it 
consisted was sent out, after onch explosion, in all directions. It seemed 
to bo about half a league north-west from L’Aigle, and must have been 
at a very considerable elevation, as it appeared to the inhabitants of 
two villages, more than a league distant from each other, to be imme¬ 
diately over their heads at the same instant Throughout the whole 
district over which tho cloud hung there was heard a hissing noise, 
like that of a stone from a sling, and a vast number of stones fell to 
the ground. The space on which they fell formed an ellipse of two 
leagues aud a half long by one broad, the larger diameter being from 
south-east to north-west, the direction in which the meteor moved: 
the largest stones were found at the south-east end of the ellipso, and 
the smallest at the opposite extremity. Above 2000 were collected, 
and they varied in weight from 2 drachms to 17 pounds and a half. 

Aerolites, when taken up soon after their fail, are extremely hot. 
They are generally angular, of prismatic and pyramidal forms, the 
angles being rounded; their broken irregular surface is coated with a 
fused black crust, like varnish, seldom exceeding a quarter of a line in 
thickness. When broken, they differ a little in appearance ; hut they 
are, for the most part, composed of a collection of small spherical 
bodies, of a grey colour, imbedded in a gritty substance, and often 
interspersed with yellow spots. One of the most remarkable circum¬ 
stances is the great similarity of composition of all the meteoric stones, 
on whatever part of tho earth they have fallen. Iron is found in all, 
and in a considerable proportion, partly in a malleable Btate, partly in 
that of an oxide, and always in combinatiqn with a greater or less 
proportion of the rare metal called nickel. The earths silica and 
magnesia and sulphur constitute the other chief ingredients; but 
the earths alumina and lime, the metals manganese, chrome, and 
cobalt, together with carbon, soda, and water, have also been found 
in minute and variable quantities, but not in the same specimens. 
The variations discovered by analysis are never, however, sufficient to 
destroy that affinity of external character by which they are instantly 
reoogniaed. No new substance, nothing with which we are not already 
acquainted, has ever been discovered in their composition. But, 
although all the constituent elements are found in different mineral 
substances, no combination of them, sipailar to that in meteoric stones, 
has ever been met with, either among the stratified rooks of any period 
of formation, or among the unstratified rocks, or among the products 
of any volcano, extinct or in activity. Their specifio gravity is about 
3‘50, but varies according to the proportion of iron whioh they contain. 
They are' sometimes very friable, sometimes very hard; and eome that 
are friable when they first fall, become hard afterwards In size they 
vary from 2 drachms weight to 300 pounds One of the stones which 
fell at L'Aigle yielded by the analysis of Thdnard,— 

Silica ..46 per cent. 

Magnesia. . . . . 10 „ „ 

Iron.45 „ „ 

Nickel ..... 2 „ ,> 

Sulphur.6 „ „ 

and Laugier afterwards discovered the presence of chrome fat it. 
Frequently small detached portions of malleable iron ace 
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through the mass, and tho black crust acts powerfully on the 
magnet 

Tho appearanoe of these bodies is not periodical, nor connected 
with any parfacularstate of the atmosphere, nor of the weather; and 
they have fallen uAll climates, on every part of the earth, at all 
seasons, in the nightand in the day. 

Chladni has compiled a very copious catalogue of all recorded 
instances, from the earliest times: of which twenty-seven are previous 


loth to the date or the fall at L’Aigle at the beginning of tho 
present century. In 1887 M. Quetelet, of Brussels, published a 
catalogue of remarkable meteors, and again in 1841. Mr. Henick, in 
America, and H. Choslea, in Franoo, also published lists in 1841. 
The latest accounts hove boon published by Professor Baden Powell, 
in the ‘Transactions of the British Association,’ sinco the year 1847. 
Numerous aa tho instances are in which these phenomena have 
been witnessed they can form but a small proportion of the whole 
amount, when we compare the small extent of surface occupied by 
those capable of keeping a record of such events, with the wide 
expanse of the ocean, the vast uninhabited deserts, mountains, and 
forests, and the countries possessed by savage nationa Many of 
thoHo which occur in the night must also escape observation even 
in civilised countries. 

Among tho more remarkable instances to be met with in ancient 
authors, tho following may bo mentioned. Livy Htatea that, in tho 
reign of TuUus Hostilius (about 654 B.C.), a shower of stones fell 
on tho Alban Mount, not far distant from Romo. Plutarch, in 
tho ‘ Life of Lysandor,' describes a stone that fell at jEgos Potami, 
in tho Hellespont, near the modern Gallipoli, about 405 n.c., which is 
nine mentioned by the elder Pliny (ii.), who says that it was to bo 
seen in his time, that is, fivo hundred years afterwards, and that it 
was as largo os a waggon, of n burnt colour, and its fall was accom¬ 
panied by a meteor. It is also recorded in the ‘ Parian Chronicle.’ 
Tho mother of the gods was worshipped at Pessinus, in Galatia, under 
the form of a stone, which was said to have fallen from heaven ; and 
that stone, in consequence of a treaty with Attains, king of I’orgamus, 
was solemnly brought to ltomo by Publius Scipio Nasica, about 204 
years n.c„ and placed in tho temple of Cybele. The sun was 
worshipped at Emcsa, in Syria, under the form of a largo, conical, 
black stone, which, as the people about the temple reported, fell upon 
tho earth. It was afterwards brought with great pomp to Home by 
Elagalsdus, who had been liigli-prieBt of the temple; and the descrip¬ 
tion of it, given by Herodian (v.), accords with the appearance of 
a meteoric stone. In China records exist of occurrences of this 
kind during a period of 2400 years. These were translated by M. 
Print; and to give on instance of tho nature of these records we inay 
state that between the years A.I). 960 to 1270 no less than 1479 
meteors are. registered. Of course these were not all aerolites. Tho 
groat stone at Cholula in America was asserted by tho Mexicans to 
liavo fallen from heaven. 

One of tho cases of more modem date, most circumstantially 
described, is that of the stone which fell at Ensislicim, in Alsace, 
in 1492. The emperor Maximilian being there at the time, ordered 
an account of the event to bo drawn up. It weighed 270 pounds; 
and wsia afterwards suspended by a chain in tho church at EiiBisheim 
for tlireo centuries. During tho French Revolution, it was earned off 
to Colmar, and many pieeeH were broken from it. Ono of these is in 
the museum at the Jardin dos l’lantcs, in Paris; it is identical in 
composition with other meteoric stones, and contains native or 
mnlleablo iron. What remained of tho precious relic has since 
been restored to the good pooplo of Ensislieim, and it now stands 
noar the groat altar in their church. 

Besides oProlitos properly so called, mosses of malleable iron, often 
of vast size, have beon found in situations, which, together with their 
composition, leavo no doubt as to their being of meteoric origin. An 
immense mass, seen by Pallas in Siberia, which forms the subject of 
Cliludui’s tract in 1794 above alluded to, was found quite insulated, 
at a great elevation on a mountain of slate near tho river Yenosei, 
removed from everything that could excite suspicion of its being a 
production of art, and totally different from any ore of iron seen cither 
before or since that time. The tradition waa, that it had fallen from 
heaven, and, ns such, was hold, in venorntion by the Tartars; but it 
was removes! in 1749 to tho neighbouring town of Knumojarsk by 
the inspector of tho iron mines there. Tho mass, which weighed 
about 1400 lba, was of an irregular form, not solid, but cellulur like a 
sponge, the cells containing email granular bodies of a glassy nature, 
afterwards found to be the simple mineral olivine, so common in 
basalt. Tho iron was tough and malleable, and, according to the 
analysis of Howard, yielded 17 per cent of nickel; but Klaproth nnd 
John found a much smaller proportion of nickel, and Laugier found, 
by another analysis, silica, magnesia, sulphur, and chrome. The 
disagreement of such skilful operators shows that tho mass was not 
uniform in its composition. Another vast moss of meteorio iron was 
found in South America, in the jurisdiction of Santiago del Estero, 
about 500 miles north-west from Buenos Ayres, and is described in 
a memoir in the Spanish language, printed in the ' Jhilosophioal 
Transactions’ for 1788, by Don Rubin do Cells, who was sent by the 
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governor of tho province to examine it. It lay in a vast plain of 
above 100 leagues in extent, half sunk in tho ground, and tho size was 
such as, estimating it by the specific gravity of iron, would give a 
wmght of more than 13 tons. According to the analysis of Proust 
Mid of Howard, it contains 90 per cent, of iron, and 10 of nickel. 
Specimens of this mass, which were sent to the Royal Society by Don 
Rubin de Celia, are in the collection of tho British Museum. A mass 
?: wen at tho Cape of Good Hope, mentioned by Barrow in 

lua Travels in Africa, as an artificial production, is described by 
Van Marum in tho Haarlem 1 ransactions,’ a large portion of it having 
been sent to the public um.-toum there by the governor of the colony. 
The mass, when found, was equal to about 177 lbs., but much luul 
been earned away. The specific gravity is 7‘604. Tennant found it to 
contain 1-10 per cent, of nickel, and a trace of carbon, and Stromover 
detected cobalt in it, which last metal has also been found by Dr. 
Turner in some meteoric iron from Buenos Ayres. Another mass 
was found in Brazil, about 60 leagues from Bahia, the weight of 
which was estimated at 14,000 lbs.; a fragmeut of this, analysed by 
Dr. Wollaston, yielded 4 per cent, of nickel. Many other instances of 
similar masses of iron might bo mentioned, which are evidently of 
meteoric origin; but tho only instance on record of iron having been 
actually scon to fall from tho atmosphere, is that which took place at 
Agrom, in Croatia, in 1751. On tho 26th of Muy, about six o’clock in 
the evening, the sky being quite clear, there was seen a ball of fire, 
which shot along with a hollow noise from west to east, and after a 
loud explosion, accompanied by a great smoko, two masses of iron fell 
from it, in the form of chains welded together. 

Aerolites and meteoric iron are not tho only products of meteors 
which have fallen upon the earth after explosion. Numerous instances 
are mentioned of black and red dust, which has covered great tracts 
of land; and it is remarkable that such dust lias generally l>oen found 
to contain small angular grains resembling augite. There havo also 
been cases of the full of u soft gelatinous matter of n red colour like 
coagulated blood, which have given rise to the stories of tho sky 
having rained blood. Such appearances have not unfroquently 
accompanied the fall of stones. On the 16th November, 1775, rain of 
a red colour fell around Ulm and the Lako of Constance, and on the 
same day in Russia and Sweden. The red water was of an acid taste, 
probably from the presence of sulphuric acid; nnd tho precipitate, 
which was flaky like snow, when dried, was attracted by tho magnet. 
In the night of tho 6th March, 1803, a ml dust, in Home places 
accompanied by rain, foil in different parts of Italy. In Apulia, there 
was first a very high wind with much noise, and then a reddish-black 
cloud appeared coming from the south-east, from which there fell a 
yellowish-red rain, and afterwards a quantity of red dust. It 
continued tho whole of tho following day and part of tho succeeding; 
the dust was examinod, and was not found to bo volcanic. Fabroni, in 
tho ‘Annales de Chimie,’ tom. Ixxxiii, says, that noar Arezzo, in 
March, 1813, the ground being then covered with snow, there was a 
shower of fresh Hnow of a red colour, which coutiuned for many 
hours, accompanied tho whole time with a sound like that of the 
violent dashing of waves at a distance; the greatest fall was accom¬ 
panied with two or three explosions like thunder. Tlio red snow 
lieing melted, a precipitate was .obtained of a nankeen colour, which 
yielded silica, limo, alumina, iron, and manganese. 

The origin of this remarkable class of natural phenomena is 
involved in great obscurity, and many different theories have boon 
proposed to account for them. By some they have been supposed to 
1)0 bodies ejected from distant volcanoes belonging to our earth, a 
conjecture which is refuted by every circumstance connected with 
them. No substance in U»e least resembling aerolites has over lucn 
found in or near any volcano; they fall from a height to which no 
volcano can be supposed to have projected them, far loss to have given 
them the horizontal (JirectiAn in which meteors invariably move for a 
considerable part of their course. Another hypothesis is, that 
meteoric bodios ore formed in tho atmosphere, which is equally 
untenable; for, in the first place, there is no ground for supposing, 
from any discoveries yet made in chemistry, that tho elements of 
which they are composed exist in the atmosphere; and even if they 
did, tho enormity of tho volume of the atmosphere, attenuated ns it 
is at the great height from which the meteors fall, which would he 
required to produce a solid moss of iron of thirteen tons weight, 
places the conjecture beyond all credibility. A third hypothesis is, 
that they are bodies thrown ouj by tho volcanoes which are known to 
exist in tho moon, with such inroe as to bring them within the sphere 


would be necessary for thia purpose, tie calculated that a body 
projected from the moqn With & velocity of 7771 feet in the first 
second would reach our earth in about two days and a half; but 
Gibers and other astronomers are of opinion that tho velocity of tho 
meteors, which has been estimated in some coses to bo at first equal 
to Borne miles in a second, is too great to admit of .the possibility of 
their having come from the moon. The theory which is most 
consistent with all known foots and laws of nature is that proposed by 
Chladni, namely, that the meteors are bodies moving in space, cither 
accumulations of matter as originally created, or fragments separated 
from a larger mass of a similar nature. This opinion has also been 
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advanced by Sir Humphrey Davy, at the conclusion of one of hie 
papers in the ‘ Philosophical TraiiHnctione’ for 1817, giving an account 
of his researches on flume, it is also the opinion of Sir John 
Herschcl and Alexander von Humboldt; the latter of whom, in his 
‘Cosmos,’ devotes a large space to tho consideration of this highly 
interesting subject. 

Those who wish to investigate this curious subject will find it most 
ubly and copiously treated in Cblndni’s work, Vtiter Paur-Mcteorc, 
unit iibtr die mil denselben Iterabgefallenen MaMen, Vienna, 1819, 
which is u second edition of his find treatise. The Mlludogie Almos- 
jthfriqne of Isom may ulso be consulted; also a good compilation by 
Jiigot do Moroguos, entitled Mtmoire 11 islm-it/ue e.t Physique sur Ire 
I'kAtcs dr* Pierres, Orleans, 1812; Humboldt's Cosmos ; .and tho 
(Quarterly Iter lew for December, 1852. 

AESCHINITE, a mineral of which the principal salt is a titanate 
of zirconia. [Titanium.] 

/E'HCtXLUH, a genus of plants belonging to tho natural ortler 
llippocaslane.tr. It consists of trees found in the temperate parts 
of America mid Asia, remarkable for the beauty of their flowers and 
leaves, and for their forming in some sort a type of tropical vegetation 
in northern latitudes. It must not bo confounded with the AEsculus 
of tho Uomans, which was a kind of oak. [Qukhcus.] The best 
known siiucies is tliu Common Horse-Chestnut (jltsculas Uippocas- 
tnmtm), a very handsome timber-treo, formerly much used for 
avenues, and still extensively planted wherever round masses of wood, 
or gay flowering trees, a™ required. Its bark and its nuts are also 
among tho more useful products that the hardy trees of this climate 
afford. It is very singular that the native, country of this species 
should bo unknown. One writer says it inhabits the northern jiarts 
of Asia; another, that it is found in tho cold provinces of India; and 
a third assigns it to tho mountain-chains of Asia Minor; while all tho 
positivo information that books really afford is, that it was brought to 
Vienna from Constantinople in the beginning of tho 16th century, 
and was thence dispelled through all Europe. Tho popular name 
of Horse-Chestnut has arisen from the custom among tho Turks 
of grinding tho nuts and mixing them with the provender given 
to horses that are brokeu-windod. Htareli is also yielded in very 
considerable quantity by tho nuts; and, deprived of its bitterness by 
maceration in weak ley, lias been recommended as excellent nutritious 
food for horses, goats, oxen, mid sheep. Tho general characters of 
the Horse-Chestnut are too well known to roquiro description. As a 
forest-tree, it is well adapted to light lands, upon which* it will thrive, 
although they may bo very sterile ; in tenacious cloy, it is always 
stunted and unhealthy, os in the Regent's Turk ; in rich alluvial soil, 
it acquires its greatest beauty. The timber is soft and spongy,sand 
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therefore of little value. There arc no very old specimen* in this 
country, the species having beon introduced, as it is said, only 
in 1688. 

A second spocius, the J&ckIim Ohioiensis, is found wild in North 
America, on the banks of the Ohio, between Pittsburg and Marietta. 
In stature it varies from 10 to 35 feet; and diners from the 




common kind in having lafger and mnch more undulated leaves. It 
has been cultivated for tome years in this country, but has never 
flowered. 

Besides these, a third species, ASsculu* cameo—ex. as it is sometimes 
called, Aiscultu rubicunda, or rosea —is occaeO0Mly met with ill 
gardens. Its origin is unknown. For all purposes of ornament, this 
| is much superior to the common kind. 

I The Buck's-Eye Chestnuts of North America belong to the 
| genus Pavia. [Pavia.] 

| The first two spociea of Horse-Chestnut are propagated by sowing 
their seeds either in tho autumn at such a depth below the surface os 
to be secure from the attacks of mice, or else in the spring; but in 
the latter case they must bo preserved during the winter in heaps of 
sand. The seedB should not be placed less than six inches apart 
in the beils, because the leaves are so large as to require more than 
usual space to expose themselves to light. The last species, and the 
varieties of tho first, not yielding seeds, are multiplied by budding 
upon tlio common Horse-Chestnut. 

AESHNA. In this recent genus of /Jbdlulidce Mr. Strickland ranks 
, a fossil insect from the Lias of Warwickshire. 

AKTHOPHY'LLUM, a fossil genus of plants from tho ICeuper 
Sandstone. (Brongniart.) 

ASTHU'SA is a genus of plants belonging to the natural order 
Cmbellifenr, which includes among its species one of tho most 
poisonous plants known in Europe. 

jEthwsa Cynapium is a little annual plant, found commonly in gar¬ 
dens and fields, resembling the common parsley so much that it has 



AHhusa Cynapium. 


acquired the vulgar name of Fool’s Parsley. From a taper whitish 
root arises an erect lmitichy stem, about a foot high, generally stained 
with purple near the ground. This is covered by finely-cut shining 
leavos of a deep green, much resembling those of Harden Parsley, 
from which they are known thus : in the true Parsley, the loaves are 
twice pinnated or divided, and the looficts are brood, and cut into 
three wedge-shaped toothed lobes; in the Fool’s Paisley, on the other 
hand, the loaves are thrice pinnated, and tho leaflets are narrow, 
sharper, and jagged; besides whioh, the loaves of Fool’s Parsley have 
a disagreeable nauseous smell, instead of the fine aromatic odour of 
Common Parsley. When in flower, Aithnsa luis its principal umbels 
destitute of involucre, while the partial umbels are furnished with an 
mvolucrum, consisting of four or five narrow sharp loaves, hanging 
down from one side only of the common stalk; this last circumstance 
will distinguish it when in flower, not only from parsley, hut from all 
other British umbelliferous plants. 

Many dangerous accidents have occurred from mistaking this plant 
for parsley. The symptoms attendant upon poisoning by Jithuia are, 
swimming of the head, nausea, cold perspiration, and chilliness at the 
extremities.' To counteract its effects, emetics are recommended, and 
the immediate use of weak vegetable acids, such as lemon-juloo, 
vinegar, or sour wine. 
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AETO'BATES, a genus of fowl fishes allied to the Kays, 
species are found in the London clay of Sheppey. (Amuahs.) 
AGALLOCHUM. [Exojbcawaj Aqttilam^e*.] 
AGALMATOLITE (also Pagodite, Bilditcin, Lardite). This mineral is 
found in China, an^us seldom brought into this country except cut 
into various figurJIP Less characteristic varieties have been found in 
Transylvania and Saxony; it is found also in Wales. Occurs massive. 
Fracture coarso splintery, imperfectly slaty. Soft. Colour white, 
with a shade of gray, green, yellow, red, or brown, none of them 
bright. Streak shining. Unctuous to the touch. Slightly trans¬ 
lucent, but in most cases only the edges. Specific gravity 2 - 815. 

Before the blowpipe infusible, but becomes white, l’artly soluble 
in sulphuric acid, leaving a residue, chiefly of silica. 

Analysis of the Chinese variety by Vauquelin :— 


whito cross on tho throat, and which, as well as tho kindred speeios, 
A. nigri-collarh and A. cyclurut, described by Spix, inhabits various 
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A'GAMA, in Zoology, a genus of reptiles belonging to the order 
Saurian», and family Jguaniamt, of Baron Cuvier. 

In the form of their heads and teeth the species of Aganui resemble 
tho common lizards, but differ in the imbricated scales which cover 
their toils. Those auimals have the body thick, and shorter in pro¬ 
portion than the generality of tho saurian family; the skin is lax, 
and capable of being distended or putfod out with air at tho will of 
tho reptile; the whole body, as well os the head, neck, and feet, is 
covered with minute rhomboidal or hexagonal scales, ofton prolonged 
in tho form of little spines, and bristling when the body is inflated 
with air. The head is short, broad, and flat, particularly towards the 
occiput; tho neck also is short, and the tail seldom longer than the 
body. These proportions give tho Agauius much of tho hideous ami 
disgusting appearance of toads. In many parts of South America 
they are called Chameleons, from their power of dilating tho skin 
with air, and imitating, to a cortain extent, thoso animals in the 
various hues which they are capable of assuming. In other respects 
the various species of Agamos differ so considerably from one another, 
as to have induced Baron Cuvier to arrange them in separate sub- 
genera, distinguished by the. form of their scales and the presence 
or absenco of pores in the thighs. Generally speaking, the Agamos 
hove no thigh pores; some however aro provided, as is tho caso with 
many other Hauriau reptiles, with a row of these pores along the inner 
surfuce of each thigh ; some species have the toes so short and rigid 
as to compel them to live entirely on the surface of the oarth, where 
they reside among rocks and hoaps of stone, and conceal themselves 
in tho crevices; others again, which have long and flexible toeH, ascend 
trees with great facility, and sport among their branchos with tlie 
utmost security. All aro of a diminutive sizo, and, like most other 
reptiles, feed upon insects and other small animals: one or two 
species however are reported to lie herbivorous. Thoir geogra¬ 
phical distribution is very extensive, and embraces all the hot ond 
most of the temperate parts of tho known world : Asia, Africa, 
Australia, and South America have each their appropriate species, 
which ofton differ from ono another very slightly. 

The most remarkable species aro, of those without pores on the 
interior face of the thighs The Muricated Agama (Agama muricata, 
Cuvier), first described by the celebrated John Hunter in the 
zoological part of White’s ‘ Voyago to New South Wales.’ It is 
one of tlie most common lizards of that colony; measures upwards 
of a foot in length, comprehending the tail, which is twice as long as 
tlie body, ond, from the greut length and perfect division of its toes, 
readily ascends trees, and livoa entirely in tho woods, where it hunts 
about for insects and caterpillars. Its general colour is a brownish 
grey, marked with dusky bars, which run in a longitudinal direction 
on the body, but transversely on tho legs and tail. The scales which 
cover the upper and outer ports of tho trunk and extremities are 
rhomboidal and corinated, or elevated into sharp-pointed ridges, 
forming parallel lines or rows of spines upon the back and sides, 
from the shoulders to the very point of tho tail. The head is covered 
with similar scales, all directed backwards and prolonged upon tho 
occiput into a crest of weak spines. The toes of all the feet are well 
separated, and furnished underneath with small pointed scales; the 
two middle toos of the hind feet are nearly twice the longth of the 
others. 

The Agama barbata of Cuvier is another species from the same 
locality. It is rather larger than the Murioated Agama, but preserves 
the saute relative dimensions, and lives in the forests in the same 
manner. This species is figured and described in White’s ‘Voyage,’ 
p. 255, hut was considered by Mr. Hunter as a mere variety of tho 
former. 

Other species of this division, having pores on Hie inner surface of 
the thighs, are tho J/tiolepit (A. guttata of M. Cuvier) of Cochin- 
China, with white rays and spots on a bright blue ground; the 
Tropidolepu (A. undulata), of a uniform dark blue colour with a 



parts of South America; the Brarhi/lojdirs (A. riftata), which seems 
to form tho connecting link between this genus imd tlie guanas, from 
which latter it iH distinguished only by tho absence of tcotli in tho 
palate; it is found in Tndia, and lias light blue bands upon a dark 
blue ground: and lastly the Phyaignathr* (A. ciichicinitx), from the 
Malayan Peninsula, remarkable for its largo size, uniform blue 
colour, but more particularly from being ono of tlio very few 
species of saurian reptiles which food upon vegetable substance.-. 
Baron Cuvier assures us that it lives entirely upon fruits and nuts. 

Of the Agaraas without pores in the thighs, tlie principal species arc, 
the Spinous Agama (A. aculeata) of a yellowish gray colour with 
numerous transverse brown bands. All the upper parts of the body 
aro covered with elevated scales, forming small pointed pyramids of 
four-sides ; the body is short and thick, the tail likewise short, the 
head broad mid flat, and the belly protuberant. Excepting in tlie 
length of tho tail, and tho body being covered with scales, the whole 
animal has much of the form and appearance of a frog or toad: if is 
found at the Capo of Good Hope, and is of huger size than the 
generality of the other species. 



8;iinous Agamu (Agama aculeata)'. 


The Tapayaxin (A. orbic-ularit) of South America is very similar 
to Hie species last described in its form and proportions, but is 
still shorter and thicker. The extraordinary figure of this reptile 
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approaching almost to tho form of a perfect sphere, its broad flat 
fiend, its skin covered with small tubercles or warts interspersed among 
tlio scales, and the faculty which it possesses of distonding its body 
with air, anti to a certain degree assuming different shades of colour, 
have caused it to be sometimes compared to a toad, and sometimes to a 
chameleon; but the truth is, that it has uo actual relation or affinity to 
cithor of these animals, but is indebted solely to its naturally disgusting 
aspect for the calumnies which the early Spanish writers havo heaped 
upou it. The Tapnyaxin inhabits the mountainous aiul rocky parts 
of South America, from the Isthmus of Darien to Patagonia. 

Other sub-genera and species belonging to this division of the Agnmaa 
are— Trapclat (A. jHyypticiui), remarkable for its change of colour, even 
more sudden than that of the true chameleon; the A. ealotet, of a 
bright blue colour with transverse white marks on the sides, from 
the Molucca Islands; the Lophyrtt (A. yiyantea, Kuhl), with a crest 
of long elevated spines on tho neck; and the LyHoccphalut (A.tcutata), 
which has a similar elevated crest along the buck, and tho tail keel- 
siiapod. This latter species, in many respects a most singular reptile, 
inhabits Bengal, and lives upon fruits. 

For ample details concerning the specific differences of tho Agnmos, 
wo refer the reader to tho works of Cuvier, Daudin, and Morrem. 

A’GAMzE, in Botany, is a name given by Home authors to tho large 
division of tho Vegetable Kingdom cnllud Floworless Plants, and may 
be considered equivalent to the older term, Cryptogamie. f Ackooknb.] 

A'GAMi (Trophia crepitant, Latham), an interesting bird, sometimes 
also termed the Gold-lireasted Trumpeter, classed by Pallas among 
Cranes, by Brinson among Pheasants, and making tho first genus in 



Temmmck’s Afcc/on'ife*. It is the size of a pheasant or largo fowl, 
bemg 22 inches m length, but appears laigcr front having a lora neck 
and from stomlmg high on its legs. It beam some slight resemblance 
«n 1U 1,6 “T* 6">en on the breast, and in a 

.;«r„Hn r n^cdoffeathers; but has a very short tail, 

consisting of twelve black feathers, over which the long, loose, silky 
HcujMilury rump-plume# hang <lm«>nim/]y. Jts ]onir greenish lfur* 
assimilate it to wading birds JortlJZSfu lt ft kVSTto uTo 
the habits of those, never visiting fens and the margins of water and 

tesrfkj: ?n rrt forea f and “ rid «»««**!? itfaSSSta 

retUem nts '"r 1 r "T* “” d J ,0Ver ™#ts the cleared grounds or tho 
AoctmU "e M - Mououeour, it is very gregarious, being 
wimn t T" m ,7 flockH - which waJ k and run, but rSreiyfly, and, 

the OTound. ai Vv 1 -, 10m i USO mura t,mn “ f0W fBet above tUa *»««*«» of 
rum^ng fc ' c “ whou pursued they trust most to their speed in 

sta^r^wSwlnl V °tf T ,lcoouutB of the AS*™ “ * domestic 
7™.»„ docility and attachment to man are remarkable. “The 

Agann, says Mououeour, “is not only tamed easily, but becomes 
atbwhed to its benefactor with all tho fondness .uid fidelity of the dog; 

ri“ r b“ tl0 “-l t i Hll j' V -i. t1 ' 0 m ‘* t ul >«<luivcoal proofs. When 
1 - oad8 “f. with caresses, and follows his 

it conceives a ilisliko to persona on Account of thei. 
forbidding figure, their offensive smell, or of injuries received, it will 


pursue them sometimes to a considerable distance, biting their legs, 
and testifying every mark of displeasure. It obeys the voice of its 
master, and even answers to the call of all thflfte to whom it bears no 
grudge. It is fond of caresses, and offers its head and neck to bo 
stroked; and, if once aooustomod to these fadBkrities, it beoomes 
troublesome, and will not be satisfied without cHranual fondling. It 
mokes its appearance os often as its muster site down to.table, and 
begins with driving out the dogs and cats, and taking possession of the 
room; for it is bo obstinate and bold, that it never yields, and often, 
after a tough battle, con put a middle-sized dog to flight. It avoids 
the bites of its antagonist, by rising in the air, and retaliates with 
violent blows with its bill and nails, aimed chiefly at tile eyes; and 
after it gains tho superiority, it pursues tbe victory with the utmost 
rancour, and, if not parted, will destroy the fugitive.’’ 

The peculiar noise which these birds make, without opening the 
bill, is one of their most remarkable characteristics. This noise is no 
doubt produced by a peculiar conformation of the organ of sound. 
According to Pallas, the larynx, which is on the outside of the breast, 
is about os thick as a swan’s quill and almost bony, becomes much 
more slender, loose, and cartilaginous when it enters within tho breast, 
where two seiuicyrindrical canals of a membranous texture, and 
capable of being extended, proceed from it. The airbag on the right 
side descends to the pelvis, and within tho breast it is divided into 
three or four cells by transverse membranes. Tho air-bag on the left 
side is narrower. Vosmaer tells us that the sound is sometimes 
preceded by a wild cry, interrupted by a call somewhat like 1 schcrck, 
Hcherck,' and then follows the characteristic noise somewhat resembliug 
the cooing of pigeons. It utters, in this way, five, six, or seven times, 
with precipitation, a hollow noise nearly resembling the syllables ‘too 
too, too, too, too, too,’ resting upon the last a very long time, and 
sinking the sound gradually till it terminates. During this, the breast 
is seen to heave, as in birds while singing, though tho bill remains shut. 
It is, no doubt, produced by tbe air pressed up from the lower air-bags 
on the right and left above described, which, meeting with tho trans¬ 
verse membranes in its passage, causes them to vibrate and sound, and 
this is communicated to the surrounding muscles, and by theso to the 
external air. 

The Agami, like the rest of the Alectoridcn, builds no nest, but 
scratches a shallow place at tho root of a tree where it deposits its 
eggs, from 10 to 10 in number, and of a light green colour. They are 
somewhat larger than a hen's egg, and of a rounder form. The down 
remains a long time on the young, and grows into long silky plumes, 
very close, like fur, and it is not till they are one-fouitli tho size of tho 
adult birds that the true feathers appear. 

Dr. Latham tells us, that “ one of the Agamis, a young bird, found 
its way into a farm-yard in Surrey, and associated with the poultry. 
It was perfectly tame, and, on one occasion, accompanied the hounds 
for three miles, and kept up with them. It was last in the possession 
of Lord Stanley, but died on its way into Lancashire.” 
i AGARIC-MINERAL, an earthy variety of calcareous spar, resciu- 
blrng chalk. It is also called Hock-Milk. [Calcaueous Sr a it.] 

AGAHPGIA (Lamouroux), the Mushroom Madrepore, a genus of 
coral madrepores, so callod from itB resemblance in form to mushrooms 
(Ayarici). The animal inhabitants of Ayaricia are unknown, with tho 
exception of a single species observed by M. Lesueur on the shore of 
St.-Thomas in the Antilles. Lomurek enumerates five species, and 
l’arkinson seven. 

AGA’RICUS is tho generio name by which all the species of 
Mushrooms proporly so called are oollectivoly known. It com¬ 
prehends such plants of the fungus tribe, as have a cap (or pilcus) 
of a fleshy nature, supported upon a distinct stalk, and u number of 
parallel unequal vertical plates or gills arising out of the cap, and 
inclosing the particles by which tbe species are reproduced; particles 
which the vulgar call seeds, and botanists sporulen. This genus, now 
divided into a huge number of sub-genera, consists of not fewer than 
1000 species, inhabiting meadows, and heaths, and rocks, and masses 
of decaying vegetable matter, in tbe whole of Europe, aud in many 
other ports of the temperate regions of the earth. Among thorn a 
large proportion are poisonous, a few are wholesome, but by far the 
greater number are altogether unknown in regard to their action upon 
the human constitution. Tho species are often extremely similar; there 
are no means of distinguishing botanioaily the tribos that are poisonous 
from such as ore wholesome, but in every ease practice is requisite to 
determine that point independently of general structure. It is for 
this reason that tire use of wild mushrooms is so dangerous. Indoed 
there is this most remarkable fact connected with their qualities -a 
fact which seems to show that their properties depend upon climate 
aud. situation, and accidental circumstances, rather than upon any 
specific peculiarities—thoso kinds whioh are wholesome in one country 
are not so in another; thus, in Great Britain, the Common Mushroom, 
Ayancut campcttrit (Jig. 1), the Fury-Ring Agaric, A. pratentit(fiy. 2), 
and tho A. Qeorgii, are the only sorts that it is quite safe to eat; while 
the Fly Agaric, A. mmoariut (fig. 8), and A. viromit (fig. 4), are 
extremely poisonous. But in other countries of Europe it is 
different. In. Borne one of the few mushrooms excluded from 
the markets by the government inspectors is the A. campcttrit. In 
pence, in Italy, and especially in Russia, a usual aliment is afforded 
by a great variety of species which, although veiy common in this 


coantry, it would be.oxtr omely dangerous to cat; and, on the other 
l' l °u tchatko.™ 6 dan ®* r ° U8 mu * ean ‘ a » w a species of food in 

Tho following characters will servo to distinguish such Agarics os 
arc poisonous or husuHbus :— ° 

1. Such as have acSf very thin in proportion to the gilts. 

2. Suoli os have tho stalk growing from ono side of tho can. 

3. Those in which the gills aro all of equal length. 

4. Such as have a milky juico. 

5. Such as deliquesce; that is, run speedily into a dark watery liquid. 

fl. And lastly, every one that has the collar that Burrounds the 

stalk filnmoutous, or resembling a spider's web. 

As to the rest, the eatable kinds that can bo safely employed in 
Great Britain are the following:— 

A. ampatris, the Common Mushroom (fig. 1), the species that is 
so commonly raised artificially for food. This is readily known in 
any state by its fragrant odour, by which alone it may be always 
recognised, and tho absenco of'which is extremely suspicious. When 
in a very young Btate it resembles little snow-white balls, which are 
called Buttons; afterwards it acquires a stalk, separates its cap, and 
becomes shortly conical, with liver-coloured gills, and a white thick 
fleshy cap, marked with a few particles of gray. At a more advanced 
ago tho cap is concave, the colour gray, and the gills black; in this 
state it is called a Flap. [Mushkoom.] 

A. Geargii is liko the latter, but its gills are always very pale, and 
its flavour inferior. It is said occasionally to weigh as much as 14 lbs. 

A. prcitauiit, or invade), the Fairy-Ring Mushroom, is so well known 
by its popular designation as to require no description. Well may it 
have gained that noma; for, in former times, thcro would, doubtless, 
lie groat difficulty in imagining how such productions could spring up 
in a few hours in tho regular rings they appeaeJn, without the aid of 
some supernatural agency. The use to which this species is usunlly 
applied is that of being powdered and mixed with rich sauces, after 
having been previously strung upon a line, and dried in the shade. 
J)r. Badhaui, in his work on ‘The Esculont Funguses of Britain,’ 
shews that a large number of other species may bo eaten with 
impunity. Groat caution is however necessary, and no person 
Hliould venture on the eating of strange Hpeeics unless practically 
acquainted with tlieir distinctions. IJr. Rodham's work contains 
drawings of the species which will greatly assist thoao who may bo 
dosirous of distinguishing tho edible kinds. 
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Poisonous Ayarici. 

A'GATE, an ornamental 'stone usod in jewellery, and for some 
purposes in the arts: it is sometimes called Scotch Pebble. Tho 
name is derived from tho Greek Axdrtjr, a stone described by 
Theophrastus, and which, he says, came from the river Achates, in 
Sicily, now the Drillo, in tho Vol di Noto. It is one of the numerous 
modifications of form under which silica presents itself, almost in a 
stato of purity, constituting in the agate 98 per cent, of the miuoral. 
Tlie silicious particles are not so arranged as to produco the tran¬ 
sparency of rock crystal, but a translucent, sometimes almost opaque 
substance, with a resinous or waxy fracture;,and » vorifty of shades 
of colour are produced by a minute quantity of iron. The same 
stone sometimes containrt parts of different degrees of translucency, 
and of various shades of colour; and the endless combinations of 
these nroduco the beautiful and singular internal forms, for which, 
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together with tho high polish they aro capable of receiving, agates aro 
JLv + v ° rnameut Ii 1 Btones - Although occasionally found in other 
usually met with in that variety of the trap 

, , A m yg<iah>id or Mandelstein, forming detached rouuiled 

nodules not cemented to the Imse or mass of the rook, but easily 
separable from it, and having generally a thin layer of green earth 
interposed, and a rough irregular exterior, ns if moulded on tho 
asperities of the sidos of a pre-existing cavity. The silicious particles 
have often, but far from constantly, arranged themselves in thin layers 
parallel to the external surfaco of the nodule ; sometimes the nodule 
is not solid, but a hollow space is left in it, studded with crystals of 
quartz ; and not unfrequeutly ciystals of carbonate of limo and other 
minerals, totally distinct in composition from that of the agate, aro 
superimposed on the quartz crystals. 

Tho theory of the formation of agates is a problem of great difficulty, 
and wo must bo much further advanced than we are, in our knowledge 
of tho chemical processes of nature in tho mineral kingdom, before 
we can expect to throw any light on this very obscure subject. Tho 
great supply of agates is from a class of rocks to which all geologists 
now assign an ignoous origin, analogous to that of lava in existing 
volcanoes. The theory divides itself iuto two parts; first, the forma¬ 
tion of the cavities in which the agates aro found ; and, secondly, tho 
filling of these cavities. With regard to the first, wo have many 
analogies from modem lavas, and from processes of art, to guide us to 
a pretty satisfactory conclusion. Gases are evolved in great quantities 
by volcanoos, and if produced at the same instant with a flow of lava, 
they would rise in bubbles in the melted mass; but in proportion an 
that became more viscid they would rise with greater difficulty to tho 
surface, and when it consolidated would form cavities, tho shape of 
which would bo determined by the nature of tho pressure of tho 
surrounding viscid lava. To account for tho filling up of tho cavities 
three theories have been proposed: one supposes tho silicious matter 
to have been introduced in aqueous solution from without, and to 
have been gradually deposited in tho cavities; another, that, in 
obedience to some peculiar laws of attraction, it has separated from 
tho reBt of tho rock, and insinuated itself into the hollows left by tho 
gases; and a third, that these hollows woro filled by tho sublimation 
of the siliea and other materials from tho rest of the moss by tlie 
action of heat. Each hypothesis is supported by pirtienlar cases, 
which it satisfactorily explains, but there are probably as many against 
ns in favour of each; all of them imply conditions of chemical action 
different from anything of which we havo had experience. We fre¬ 
quently find, it is true, mosses of silicious petrified wood in which 
hollows of the tree have been fillet! with agate, not to be distinguished^ 
from many nodules found in tho trop rocks; and that tho matter of 
tho agate must have been introduced into the wood by aqueous 
infiltrations thcro can lie no doubt: but, ill this ease, tho. whole 
substance of the sustaining mass, tho wood, is penetrated by silicious 
matter; and the difficulty of the theory of infiltration, in the case of 
the trap rocks, consists in the absence of any trace in the rock of tlio 
channel by which the solution of silicious matter could have arrived 
at the cavity. Tho following section of nil agate is a good example 
of the filling up 

of a cavity by a 

infiltration, for 
it is evident 
that tho sili- 
cioua matter, 
in whatever 
way it may 
havo arrived, 
was introduced 
at the paint a, 
and that there 
was a gradual 
deposition of it. 

Such examples 
would bo more 
frequently met 
with, if them 
was anything Agate, 

in the external 

coat to tell us in what direction to slit tho stone : this samo specimen 
might have been cut in many directions without throwing any light 
upon its mode of formation, and tho section wo now seo was an 
accidental cut in the right direction. An attentive consideration of 
the products of volcanoes may lead to some satisfactory conclusion; 
for although agates have not l>een found in lavas, cavities in them are 
often partially or entirely filled with minerals distinct from any in the 
rest of the rook. 

Agates aro often found ns looso pobblos in the beds of nvere, or in 

... i nnuod flittv luivn ItPnn fliiriviiil from tho disintt;- 



decoinposition when exposed to air and moisture, and then tho Hilieious 
nodules fall out. They vary in size from that of millet seed to a foot 
in diameter; but one, two, and three inches in diameter are tho most 

common. . , 

Tho stones distinguished by mineralogists and liqmlanes by tia 
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names of CaraeHan, Caleedony, Onyx, Sardonyx, Mocha-Stone, Blood¬ 
stone, Chrysoprase, and I’lasmo, are so closely allied to agate, that 
they may be conveniently described under thus head In chemical 
composition they ore not distinguishable, except in the case of the 
chrysoprase by its colouring matter.— Camelian, so called because 
gomo kinds are of a flesh colour (carats, Latin for flesh), is that variety 
of a uniform colour which is of most common occurrence: cornelians 
are never figured or striped. The colours are shades of rod and yellow, 
the deep clear red being the rarest and most valuable. The great 
supply of cornelians is from Japan, where thoy exist in vast quantities, 
and thoy are also imported from Bombay, being collected in the 
province of Quzerat; but the lrest, according to Niebuhr, come from 
the Qulf of Cambay. Many of the antique gems are engraved in 
cornelian, and it is now much used for goals.—CWcetfony, so called 
from having been early found at Calehedon (sometimes incorrectly 
written Chalcedon) iu Bithynia, opposite Constantinople, is also of a 
uniform colour, generally of a milky white or palo yellow, like turbid 
jolly, often with an internal wavy structure in the form of stalactites, 
and very generally with a poculiar mammillary surfaco. It is found 
in great abundance in the Faroe Isliuids, in Iceland, in Cornwall, and 
many places of Great Britain, as well as other countries; somotiniqs 
in large masses, from which cups and other vessels aro formed. Pliny 
describes it ns being found in the neighbourhood of Thebes in Egypt 
anil ns brought to Rome from Carthage.— Chut is a kind of granular 
caleedony, and forms a transition to the rock called Ilomatmw .— 
Onyx. In this ngnta the siliceous particles aro arranged in alternating 
horizontal layers of opaque white and translucent blue, gray, or brown; 
and bocause those have a resemblance to the marks on tlio human 
nail, tlio stone was called from the Greek word for nail, £rv(. It was 
known to tlio ancients, and was employed by them, ns it is now, for 
thosu beautiful gems called cameos, the figure being cut out of tlio 
opaque white, the dark part forming the ground, or the contrary. It 
is most vnluablo when tlio contrast of colours is strong, and when the 
layer is thick enough to give a high relief to the object to bo engraved. 
Ill the royal library at Paris, ther#is an antique cameo cut out of an 
onyx with four layers, representing the apotheosis of Augustus, eleven 
inches by nine, which is supposed to lie the fiuest in existence. Agates 
with an onyx structure ore not uncommon, particularly among cnlce- 
donioH, but the finest are brought from India. Cameos aro sold at 
Home which arc mado from a thick shell, having different coloured 
layers like an onyx.— Sardonyx is a variety of onyx which is supposed 
by some to have received its name from having beon brought from 
Bal'des, in Lydia. By others it lias been said that the name comes 
from Simio, the Greek name of Sardinia, there being some reason for 
thinking that tho Carthaginians brought the stones from that island, 
and exported them during their occupation of it. In this the opaque 
whito alternates with a rich deep orange brown of considerable trans- 
lueeiiey, nnd ns this is of rare occurrence the sardonyx is of greater 
value. Tim finest are brought from the cast, and somo antique gems 
are formed of them.— -Morha-Stonea and Moaa-Ayatca are semitransparent 
culeuilony, including various ramified forms, produced by iron, manga¬ 
nese, bitimum, mid chlorite or green earth, but sometimes also, os lias 
boon proved by Daubontan and MacCttllocli, produced by the presence 
of real vegetable bodies, such as Confervas and mosses. The finjt ore 
found in Guzerat, but received their name from having boon brought 
from Mocha, in Arabia.— Bloodstone, or Bdiotrojm, is a green agate 
wiolourod by chlorite, with numerous bright rod spots liko drops 
of blood. It is also called oriental jasper.— Ohryaopraac (from 
Xpvatot, golden or boautiful, and upderov, a leek) is a rare apple-green 
caleedony, found in Hilcsitt, wbidi owes its colour to tbe presence 
of the metal niokol.— Plasma is another scarce green semitransparent 
caleedony, but of a dark lint, which, in tho opinion of MacCulloch, is 
coloured by chlorite. - Sard is a deep reddisli-brown variety. 

The great supply of the figured agates of commerce is from Obor- 
stein, in the old Palatinate, about. 30 miles east of Treves, and 45 miles 
south of Coblonz. When they were usod as buttons, knife-bundles, 
Ac., tho trade was more oxtonsivo than at present. They are found 
in many parts of Scotland, especially at tlio Hill of Kinnoul, near 
I orth, whore there is an amygdnloidal trap very full of fino specimens. 

A'GATHIS is the generic nnmo given by botanists to tho trees, 
known iu common langungo by the name of Dammar and Kawrin 
Pinos. These plants belong to tho natural onlor Gonifcne, from all 
other species of which they ore known, firstly, by their brood, lanco- 
shapod, leathery leaves, tho veins in which are numerous and nearly 
parallel, diverging a little at tho base, and converging at tho apex; 
and, secondly, by their seeds having a wing on one side instead of 
proceeding from the cud. 

The Dammar Pino (Ayathis loranthifoltd), or-tho Pinna Dammam 
°* Linnrous, is a huge tree found on the very summits of tho motintaius 
of Amboyna, Termite, and in many of the Molucca Islands. Wlien 
young it has something of tho aspect of a young cetlnr, the wood of 
winch it-is snid to resendfie. It is occasionally cultivated in the 
hot-housos of curious persons; but is of little value except for its 
resin, which, when pure, is white, clear, and brittle os glass, but in 
time bocomes ambcr-coloiirad. 

Its timber is represented to lio light and of inferior Quality, wholly 
unfit for any situation exposed to wot, but answering tolerably well 
for in-door purposes. 
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The Kawrie Pine ( Ayathis Australia) grows only in New Zealand, in 
the forests of which it attains a considerable, height, with a straight 
clean stem, which from its lightness and toughness, has been found 
woil calculated for tho masts of ships. It ia distinguished from the 
Dammar Pine by its narrower and more acute Juves, and by its more 
rapid mode of growth. “ 

AGATHOPHY'LLUM (from hyaAhs, good, and QiWoy, a leaf), a 
genus of plants belonging to the natural order Lauracat, one species 
of which, tho A. aromalicum, yields the clove-nutmegs of Madagascar. 

AGATHO'TES (from ayaiorys, goodness), a genus of plants belong¬ 
ing to the natural order Gentianacece. It is distinguished by having a 
rotate 4-parted corolla, with two pores at the base of each segment. 
A. chirayta is a well-known species, a native of Nepaul, Kumoon, and 
the Himalayas. The specific name is an imitation of the Sanscrit and 
Bengalee names. This plant has been known for a great length of time 
os a remedy in India, but has only recently been introduced into 
European practice. It is an annual plant, about three feet high, 
flowering in the rainy season. The whole plant is token up, and the 
proper time for collecting it ia just when the flowers begin to wither. 
\Yhen dried it has an intensely but agreeable bitter taste, and is destitute 
of aroma. The root is possessed of the greatest bitterness. The 
bitter principle is readily imparted to water and to alcohol. [Ciurayta, 
Enq. Cyc., in Arts aro Sc. Div.] 

AGA'VK, a genus of plants belonging to tho natural order, 
Amaryllidaccas. Tho species aro known liy tho name of American 
Aloes, and produce clusters of long stiff fleshy leaves, collected in a 
circle at the top of a very short stem, and bearing flowers in a long 
terminal woody scape. With Doryanthcs and Yucca it forms in the 
natural order Amaryllidaceee an instance of high development both in 
vegetation and fructification, compared with what is more generally 
characteristic of tha^ tribe. If u Crinum, or an Amaryllis had the 
stem elongated into a woody trunk, instead of being contracted into a 
short disk, lying at tho bottom of a scaly bulb, tho affinity between 
them and Ayarc would at once lie obvious. 

There are many species of this genus, one only of which requires to 
be mentioned. 

Ay arc Americana, or the American Aloe, is a plant which, when full 
grown, has a short cylindrical woody stem, which is terminated by 



American Aloe (Agave Americana). 

hard, fleshy, spiny, sharp-pointed, bluish green leaves, about six feet 
long, and altogether resembling those of tho arborescent aloes. Each 
of these leaves will continue to exist for many years, so that but a 
small uurnber have withered away by the time the plant has acquired 
its full maturity. It is commonly supposed that this occurs ojjly at 
tho end of one hundred years; but inis, like many other popular 
opinions, is an error; the period at which the Agave arrives at 
maturity varying, according to circumstances, from ten to fifty, or 
even seventy years. In hot or otherwise favourable climates, it grows 
rapidly, and arrives sooner ot the term of its existence; but in colder 
regions, or under the care of the gardener, where it is frequently 
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impracticable to attend to all the circumstances that accolerate its 
development, it requires the longest period that has been assigned to 
it. Having acquired its full growth, it finally produces its gigantic 
flower-stem, after which it perishos. This stem is sometimes as much 
as 40 feet high, ondWs surrounded with a multitude of branches 
arranged in a pyramidal form, with perfect symmetry, and having on 
their points clusters of greenish-yellow flowers, which continue to be 
produced for two or three months in succession. The native country 
of the American Aloe is the whole of America within the tropics, 
from the plains nearly on a level with the sea, to stations upon the 
mountains at an elevation of between 9000 and 10,000 feet. From 
these regions it has been transferred to almost every other temperate 
country; and in Italy, Sicily, and Spain, it lias already combined with 
the date and the palmetto to give a tropical appearance to European 
scenery. 

- Independently of its beauty and curiosity, this plant is applicable 
to many useful purposes. Its sap may be tnado to flow by incisions 
in the stem, and furnishes a fermented liquor called by the Mexicans 
Pulque; from this an agreeable ardent spirit, called Vino Mercal is 
distilled. The fibres of its leaves form a coarse kind of thread, and 
are' brought to this country under the name of Pita Flax; the dried 
flowering stems are an almost impenetrable thatch ; an extract of tho 
loaves is mode into balls, which will lather water like soap ; tho fresh 
loaves themselves cut into slices arc occasionally given to cattlo ; and, 
finally, tho centre of the flowering stem split longitudinally is by no 
means a bad substitute for a Euroj>euu razor-strop, owing to minute 
particles of silica forming one of its constituents. 

AGE. The term of human existence is divisible into distinct 
poriods, each of which is distinguished by characters peculiar to itself. 
These characters, os far as they are external, are obvious to every one; 
but these external characters depend on iutemrtl states which are not 
obvious, and which have been discovered only by careful and perse¬ 
vering research. And tho curious and interesting facts which those 
researches have disclosed, show that the different epochs into which 
life is divided are not arbitrary distinctions, but arise naturally out of 
constitutional differences in tho system, dependent on different 
physiological conditions. The natural epochs of human life are six, 
namely, tho period of infancy, childhood, boyhood or girlhood, adol¬ 
escence, manhood or womanhood, and old age. Tho space of time 
included in the first four of these periods is fixed. In all persons after 
the lapse of a certain number of years, a definite change in the system 
uniformly takes place, in consequence of which the peculiarities which 
distinguish one period give jilaco to thoso which characterise the 
succeeding. Thus the period of infancy, commencing at birth, extends 
to the end of the second year, the point of time at which the first 
dentition is completed : the period of childhood, commencing at the 
closo of the second year, extends to the termination of tho seventh or 
eighth year, the point of time at which the second dentition is com¬ 
pleted : the period of boyhood or girlhood extends from the seventh 
or eighth year to the commencement of tho age of puberty; that is, 
in general, in this country, in the female, from the twelfth to the 
fourteenth year, and for tho male, from the fourteenth to the sixteenth 
year : the period of adolescence extends from the commencement of 
tho period of puberty to the twentieth year of the female, and the 
twenty-fourth of the male : the period of womanhood extends from 
tho twentieth, and of manhood, from the twenty-fourth year, to an 
age neither determined nor determinable with any degree of exactness; 
because the point of time at which mature ago lapses into old age 
differs in every individual. It differs in many cases by a considerable 
number of yoars; and it diffors according to primitive constitution, to 
tho management of early infancy and childhood; according to regimen, 
exercise, occupation physical and mental, and the several other 
circumstances included under tho general term ‘mode of life.’ 

it is an observation familiar to every one, that some persons are 
older at fifty than others are at seventy, while instances every now 
and then occur in wluoh an old man who reaches his hundredth year 
retains as great a degree of juvenility os the majority of those who 
attain to eighty. The period oxtending from the age of thirty or forty 
‘to that of extreme old nge is then the only variable period in the term 
of human existence; tho only period not fixed by limits which it is 
beyond the powor of man materially to extend or abridge. 

The changes which take place in the system at the different epochs 
of life consist of changes in the physical condition of the body, and 
are intimately connected with and maiuly dependent on the operation 
of a principle of consolidation, tho influence of which, commencing at 
the first moment of existence, continues, without intermission, until 
tho last moment of life. By this principle tho body is changed, fust 
from the state of a fluid into that of a solid; and next, from a soft 
and tender solid, into a solid which slowly, imperceptibly, but never¬ 
theless uninterruptedly, increases in firmness and hardness. 

When first the human emhiyo becomes distinctly visible, it is 
aim oft wholly fluid, consisting only of a soft gelatinous pulp. 
[Fflwua] In this gelatinous pulp solid substances are formed, which 
gradually increase, and are fashioned into organs. These organs, in 
thoir rudimentary state, are soft and tender, hut, in the progress of 
their development, constantly acquiring a greater number of solid 
particles, the cohesion of which progressively increases, the organs at 
length become dense and firm. As the soft solids augment in bulk 
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and density, bony porticlos are deposited, sparingly at first and in 
detached masses, but accumulating by dogreea: these, too, are at 
length fashioned into distinct osseous structures, which, extending in 
every direction, until they touch at every point, ultimately form the 
connected bony frame-work of the system. This bony fabric, like the 
soft solid, tender and yielding at first, becomes by degrees firm and 
resisting, fitted, ns it is designed, to be tho mechanical support of the 
body, and tho defence of all tho vital organs. 

While the osseous system is thus extending in every direction, and 
everywhere increasing in compactness, the progressive consolidation 
of the body is equally manifest in all the tissues which ore composed 
of tho cellular membrane as well as in all those which possess a fibrous 
nature. Tho membranes, the ligaments, the tendons, the cartilages, 
gradually increase in firmness and elasticity, and proportionally 
diminish in flexibility and extensibility; and this change hikes place, 
to a considerable extent, in the muscular fibre also, oh is manifest from 
tho toughness of the flesh of animals that are used for food, the degree 
of which every one knows is in proportion to tho ago of the animal; 
and from the conversion in extreme old ago, in many parts of tho 
laxly, of muscle into tendon, a denser material being substituted for 
the proper musculur fibre. 

The steady and increasing operation of the principle of consolidation 
iB still more strikingly manifest in tho deposition, as age advances, of 
bony matter in tissues and organs to which it doeH not naturally 
belong, and the functions of which it immediately impairs and 
ultimately destroys. The textures in which these osseous depositions 
most commonly take place are membranes, tendons, cartilages, and 
the coverings of the viscera, but above all the coats of the blood-vessels, 
in consequence of which these highly flexible, elastic, and moveable 
organs become firm, rigid, and immoveable. But even when not 
converted into bone, several of these structures lose their flexibility 
with advancing age, and acquire an increasing degree of rigidity. This 
is strikingly manifest in all the parts of the apparatus of locomotion; 
in tho joints, the mechanical contrivances for facilitating motion, and 
in the muscular fibre, the generator of the power by which motion is 
produced. The joints in old age are loss pliable, less elastic, and more 
rigid than in youth; first, because the ligamentous and cartilaginous 
structures of which they are composed are more dense and firm; and, 
secondly, because the oily matter which lubricates them, and which 
renders their motions easy and springy, is secreted in less quantity, 
and of inferior quality. Induration and proportionate deterioration 
take place then in the muscular fibre, the origin of the motive power, 
and in the joint, the instrument by which tho operation of tho motive 
power is facilitated; and consequently the movements become slower, 
feebler, less steady, less certain, and less elastic. 

But among all the changes induced in tho body by the progress of 
age, none is more remarkable, or has a greater influence in diminishing 
the energy of tho actions of tho economy, and in causing the ultimate 
termination of all thoso actions in death, than the change that takes 
place in tho minute blood-vessels. The ultimate divisions, or the 
smallest branches of the arteries and .veins, the capillary vessels, as 
they are termed, arc exceedingly abundant in the early periods of life, 
and are as active as they are numerous. Tho capillary arteries, tho 
masons and architects of tho system, by the agency of which all the 
structures are built up, and nil the parte of the body grow and are 
developed, are numerous aud active in the early stages of life, while 
they are carrying on and completing the organisation of tho frame. 
But from infancy to childhood, from childhood to youth, from youth 
to maturity, and from maturity to old age, the number and activity of 
these vessels progressively diminish. Their coats, like, other soft 
solids, increase in density and rigidity ; their diameter contracts, ninny 
of them become completely impervious and ultimately disappear. 
The diameter of tho capillary veins, on the contrary, enlarges. The 
coats of the veins, originally tliinncr than those of tho arteries, instead 
of thickening and contracting, seem rather to grow thinner and more 
dilutable: hence their fulness, their prominence, their more tortuous 
course, and their greater capacity. At the two extreme periods of 
life the quantity of blood contained in theso two sets of vessels is 
completely inverted. In infancy, tho proportion of blood contained 
in the capillary arteries is greater than that contained in the capillary 
veins; in youth, this disproportion is diminished; at the period of 
maturity, tho quantity in one set, nearly if not exactly balances that 
in tho other; in advanced nge, tho preponderance is so great in tho 
veins, that theso vessels contain probably two-thirds of the entire mass. 
This difference in the distribution of tho lilood, at tho different epochs 
of life, affords an explanation of several important phenomena 
connected with health aud with disease. It shows, for example, why 
the body grows with so much rapidity at the early periods of life; 
why it remains stationary at the peqkal of maturity; why it diminishes 
in bulk as age advances; why a plethoric state of tho system affects 
tho arteries in youth, the veins in age ; why haemorrhage, or a flow of 
blood, is apt to proceed in tho young from the arteries, and iti tho 
aged from tho veins; and so on. 

The growth of the heart does not- keep pace with the extension of 
the sanguiferous system, nor does its force increase with the augmenting 
density and resistance of the solids; hence there is a disturbance of 
the balance between the forces of piopulsion and of extension which 
increases with advancing age j the diminished energy of the heart being 
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indicated by the languor and slowness of the pulse, often not exceeding 
fifty pulsations in a minute, and sometimes sinking even lower than 
this. Hence, not only is less blood sent to tho several organs, but that 
whioh is sent is less complotoly actod upon by the air in respiration 
on account of the diminished quantity whioh is transmitted through 
the pulmonary system of vessels; hence, the diminution of all the 
secretions, and hence, finally, the failure of the function of digestion, 
the source of the materials from which the blood itHelf is prepared and 
its losses replenished. 

Upon the whole, tlion, it is clear that two great changes take place 
in tho physical condition of the body in the progress of age ; first, a 
gradual diminution in tho quantity of tho fluids, both of the entire 

mOBg contained in the system, and of the proportionate quantity 
contained in each organ; nnd secondly, a progressive augmentation 
and induration of the solids. With this change in the physical condition 
of the body is uniformly combined a no less important change in its 
vital action. Progressively and projsirtionnlly as the solid parts 
incronso in density nnd rigidity, they decrease in irritability and 
mobility ; that is, they are less sensible to tho influence of stimulants, 
nnd the power of contraction resident in tho muscular fibre is less 
excitable. 

AGE OB' ANIMALS. It is often a matter of great practical 
importance to possess some means of determining the age of animals. 
Tho data thnt exist at present are, however, very inadequate to 
determine this point. Amongst domestic animals tho ago may be 
indgod of by tho presence, nlisence, or cbnnge of certain organs in the 
body. 

Tho age of the home is knougi principally by the appoaranee of the 
incisor teeth, or, as they are technically called, the nippers. Of these 
there are six in each jaw, broad, thin, and trenchant in tho foal, but 
with flat crowns marked in tho centre with a hollow disk in the adult 
nnimal. Tho foal- or milk-teeth appear fifteen days after birth; at tho 
age of two years and a half tho middle pair drop and are replaced by 
the corresponding permanent teeth ; at three years and a half the two 
next, one on each side, fall nnd are likowiso replaced; nnd at the age 
of four years and a half the two external incisora of the first set drop 
and give room to the corresponding pair of permanent teeth. All 
theso permanent nippers, ns we have already obsorvod, are flattened 
on tho crown or upjier surface, and marked in tho Centro with a 
circular pit or hollow, which is gradually defaced in proportion ns tho 
tooth wears down to a level with its bottom. By tho degreo of this 
detrition, or wearing of the teeth, the age of the animal is determined, 
till the eighth year, at which period the marks are generally effaced; 
but it is to bo observed that the external incisora, ns appearing a yeur 
or two after tho intermediate, preserve their original form propor¬ 
tionally for a longer period. After the eighth year the ago -of the 
horse may lie still determined for a few yoara longer by tho appearance 
and comparative length of the canine teeth or tushes. These, it is true, 
are sometimes wanting, particularly in the lower jaw, and in mores 
are rarely developed at all. Those of the under jaw appear at tho age 
of threo years nnd a half, and the upper at four; till six they are 
sharp-pointed, nnd at ton they appear blunt nnd long, becauso tho 
gums begin about that period to recede from their roots, leaving them 
naked and exposed; but after this period thore are no further means 
of judging of tho horse’s age, excepting.<Bom the comparative size, 
bluntnoss, and discoloured appearance or the tuslics. The duration 
of the horse’s life seldom surpasses thirty years, though there havo 
been instances recordod in which it is said to have extended to double 
that period. 

In cattle with horns, tho ago is indicated more readily by tbo growth 
of theso instruments than by tho detrition nnd succession of tlie teeth. 
Tho deer kind, which shed tlicir horns annually, and in which, with 
the single exception of tho rein-deer, they are confined to the male 
sex, have them at first in the form of simple prickets without any 
branches or antlers ; but each succeeding year of their lives adds one 
or more branches, according to the species, up to a certain fixed 
period, beyond which the ago of tlio animal can only be guessed at 
from tho size of the horns and tho thickness of the burr or knob 
at their roots which connocts them with tho skulL In the common 
stag, the. pricket or firat horn falls during the second year of the 
animal’s life, nnd is replaced by one with a single antler, and called, 
from this circumstance, the fork. This again falls during tho thin! 
year, and is replaced by the thin! horn, which, as well as tho fourth 
or following pair, havo cominouly three or four, mid sometimes even 
five branches. In the same manner tho number of antlers goes on 
increasing till tlie eighth year of the animal’s lifo, beyond which 
period they follow no fixed rule, though they still continue toincreaso 
m number, particularly towards the summit of the bora, where they 
are often grouped in the form of ^coronet, and in this state they are 
called royal luitiurs. The fallow-deer, the roe-buck, and others of this 
genus, present similar phenomena; the number of the antlers increases 
according to certain fixed rules up to a certain period, beyond which 
the age can only lie determined, as in the stag, by the comparative size 
and development of the burr and shaft, or that part of the horn from 
which tho autlcra grow. In tho former species, the prickets of the 
second year ore replaced by horns bearing two antlers, and already 
beginning to assume tlio pnlmated form which distinguishes them 
from the antlers of most other deer. Afterwards this palm increases 


in breadth, and} assumes an indonted form on the superior and 
posterior borders : these are the fourth bores, which are shed in the 
animal's fifth year, and are replaced by others in which the palm is 
cloven or subdivided irregularly into distinct parts, so thnt tho horns 
of old animals frequently assume a groat divopity and singularity of 
form. From this period the horns bogin to shrink in size, and ore 
even said to end in becoming simple prickets os in the first year. 

The horns of oxon, sheep, goats, and antelopes, which are hollow 
and permanent, ore of a very different form, and grow in n different 
manner, from those of the deer kind. These, as is well known, 
consist of a hollow sheath of horn, which covers a bony core or process 
of the skull, and grows from tho root, where it receives each year an 
additional knob or ring, the number of which is a sure indication of 
the animal’s age. The growth of the horns in these animals is by no 
means uniform through the whole year, but the increase, at least in 
temperato climates, takes place in spring, after which there is no 
further addition till the following season. In the cow kind, tho horns 
appear to grow uniformly during the first three years of the animal’s 
life; consequently, up to that age they nre perfectly Bmooth and 
without wrinkles, but afterwards each succeeding year adds a ring to 
the root of the horn, so that the nge is determined by allowing threo 
years for tho point or smooth part of the horn and one for each of tho 
rings. In sheep and goats the smooth or top part counts but for ono 
year, os tho horns of these animalH show their first knob or ring in tlio 
second year of their age; in tho antelopes they probably follow tho 
same rule, though we have very little knowledge of their growth and 
development in these animals. 

There are very fow instances in which tho age of animals belonging 
to other clnsses can bo determined by any general rules. In birds it 
may bo Bometimos done by observing the form and wear of the bill; 
and some pretend to distinguish tho ago of fishes by tlio appearance of 
their scalos, but their methods are foundod on more hypotheses, and 
entitled to no confidence. The ago of the wlmle is known by the size 
and number of laminae of whale-bone, which increase yearly, and, if 
observation can lie relied upon, would sometimes indicate un age of 
three or four hundred years for these animals. 

AGE OF TREES. Blunts, like animals, are subject to the loins of 
mortality, and seem mostly to have a limited period for their existence. 

It is chiefly to annual and biennial plants thnt what may lie called 
a prociso period of duration is fixed; n period determined by tho 
production of their fruit, and not capable of lasing prolonged beyond 
that event, except by artificial means. Plants that live for a long tinio 
belong cither to tho class of EndogmI or Pxogens. 

To the first of theso classes belongB the Palm Tribe, and some other 
tropical trees. There is scarcely any well-attested evidence of theso 
plants over acquiring any considerable age. It has indeed been 
supposed, that certain Brazilian cocoa-nut palms may be from (500 to 
700 years old, and that others probably attain to tbo ago of something 
more than 300 years. But the method of computing the ago of palms, 
which is cither by the number of rings externally visible upon their 
rind between the base and summit of the stum, or by comparing tho 
oldest H]iecimens, the age of which is unknown, with young trees of a 
known age, is ontiroly conjectural, and not founded upon sound 
physiological considerations; besides which, tho date-palm which is 
best known to Europeans, does not at all justify tho opinion that 
palms attain a great age; the Arabs do not assign it a greater longevity 
than from two to three centuries. Independently of this, the inode 
of growth of such endogenous trees as palms seems to procludo tho 
possibility of their existing beyond a definite period of no great 
extent. The diameter to which their trunks finally attain is very 
nearly gained before they begin to lengthen, and afterwords all tho 
new woody matter, which evory successive leaf necessarily produces 
during its development, is insinuoted into the centre. The consoqncnco 
of this is, that the woody matter previously existing in tho centre is 
displaced and forced outwards towards tho circumference. As this 
action is constantly in progress, tho circumference, which in tho 
beginning was soft, becomes gradually harder and harder, by the 
pressure from within outwards, till at last it is not susceptible of any 
further compression. After thiH has occurred, the central parts will 
gradually solidify by the incessant production of new wood, which 
thrusts outwards the older wood, till at last the wholo stem must 
become equally hard, and no longer capable of giving way for tho 
reception of new matter; for what has once been formed always 
remains, and is never absorbed by surrounding parts. It is probable, 
for this reason, that endogenous treos, such os palms, attain no 
considerable age, and that the duration of their existence must be 
absolutely fixed in each species by the power they may respectively 
have of permitting the descent of woody matter down their centre. 

In exogenous trees it is quite the reverse, and to their existence no 
limited duration can bo assigned. In consequence, first, of the now 
woody matter which is constantly formed beneath the bark near the 
circumference of their trunk, and, secondly, of the bark itsolMbeing 
capable of indefinite distention, no compression is exercised by tho 
new ports upon those previously formed; on the contrary, the Mirk is 
incessantly giving way to mako room for the wood beneath it, while 
the latter is, in consequence, only glued, as it were, to what succeeds 
it, without its own vital powers being in any degree impaired by 
compression. It is in the newly-formed wood tliat the greatest degree 
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of vitality resides : in the old wood near the centre life in time 
becomes extinct; but ue each successive layer possesses an existence in 
a great degree independent of that which preceded it, the death of 
the central part of an exogenous tree is by no means connected 
with any diminution of vitality in the circumference. Hence it is that 
hollow trees are often so healthy ; and that trees in the most vigorous 
state are often found decayed at the heart without any external sign,, 
as timber-merchants frequently discover to their cost. Of tho many 
remarkable cases upon record of aged trees the following are among 
the more interesting:— 

At EUerslie, the birth-place of Wallace, throe miles to the south¬ 
west of Paisley, stands an oak, in the branches of which tradition 
relates that on one occasion that chieftain concealed himself with three 
hundred of his followers. However improbable the latter circumstanco 
may be, it is at least certain that the tree muy well have been a 
remarkable object even at the period assigned to it by tradition, 
namely, in the beginning of the 14th century; and if so, this 
individual must be at least 700 yearn old. Its brunches are said to 
have oneo covered a Scotch aero of ground ; but its historical interest 
has rendered it a prey to the curiosity of the stranger, and its limbs 
have, graduidly disappeared till little remains except its trunk. 
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Even this degree of antiquity is, however, much' less than that of 
the Baobab trees of Africa, estimated by Adansou at 5150 years ; and 
the. deciduous cypress of Chapultepev in Mexico, which the younger 
De Candolle considers still older. 

The following list of old trees is from Moquin Tandou’s ‘ Torato- 
logie Vtfgdtale:’— 

There are known—- 

Palms of. 200, 300 years. 

Cercis ..... 300 ,, 

Chirodendron. 327 „ 

IJIraug (Elm) .... 335 ,, 

Cupresmis (Cypress) . . . 3SS ,, 

Ilcdern (ivy) .... 418 „ 

Acer (Maple). 51# „ 

Ijirtx (Larch) .... 2(13, 57# „ 

Castunea (Chestnut) . . . 300, #26 „ 

Citrus (Oranges, I.eniOns, &c,) . 400, 500, #40 „ 

Platanus (l'liine) .... 720 „ 

Cedrus (Ceriar) .... 200, 800 „ 

Jtigluns (Walnut) . . . . #00 ,, 

Tilia (Lime) .... 304, 530, 800, 825, 107# „ 

Abies (Spruce) .... 1200 „ 

Quercia. (Oak) .... COO, 800, 8#0. 1000, lfiUO „ 

Olea (olive) . . .... 7oo, loon, 2#no „ 

Tasus (Yew) , . .. . 1214, 1406, 2588. Csso ,, 

Kehubertia . . ' ., • . 3000, 4000 ,, 

I.f'KVlliiimmin . . .... 2052, 4101 ,, 

Adunsonis (Ilaolmb) • .... oooo „ 

Druciena (Ihagon Tree) . . #000 ,, 

The way in which tho ago of some of these specimens has been com¬ 
puted is twofold : firstly, by comparing them with other old specimens, 
the rate of growth of which is known; and secondly, by cutting 
out a portion of their circumference, and counting the number of 
concentric rings that aro visible. For in exogenous trees tho woody 
cylinder ofono year is divided from the succeeding one by a denser 
substance, which marks distinctly the lino of separation of the two 
years. 

In the course of'inquiries into tho method of computing the ago of 
ancient trees, a discovery has been mode of sonic importance to timber 
growera, inasmuch as it shows that those who plant for profit alone 
should not allow their trees to grow beyond a certain number of years, 
varying according to species ' for it has been found that so far are 
exogenous trees from, continuing always to increase in diameter at the 
same rate, that every kind diminishes in its rate of growth after a 
certain age :—tho oak, for example, between its fortieth and its sixtieth 
year, the elm after its fiftieth, the spruce-fir after its fortieth, and the 
yew probably after its sixtieth. With reference to this subject, Pro¬ 
fessor Do Candolle has constructed a table of. rate of growth, which we 
subjoin. 

Table of tho rate of Increase in Diameter of certain Exogenous j 
Trees, expressed in lines. I 
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Yrw 
71 ycura 
old. 


The Wallace Oak. 

Of ancient yews several authentic instances oan be named. At 
Ankerwyke House, near Staines, is a yew older than the meeting of. the 
English baroUB at Runnymede, when they compelled King John to 
grant Magna Chacto. This tree, at 3 feet from the ground, measures 
l) feet 3 inches in diameter; and its branches overshadow a ciralo of 


Tlic Ankerwyke Yew. *5** . 

207 feet in circumference. The yews of Fountains’ Abbey,' in Yorksb ire, 
are probably more than 1200 years old, Mid to others an ago of ftom 
2500 to 3000 yearn has been assigned. 
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Y ra. ta \ m. 

1 to 10 
10 . 20 
20 . 30 
30 . 40 

40 * A0 
50 . 00 


90 . 100 
100 . 110 
110 . 120 
120 . no 
no . ho 

110 . 150 

150 . no 

100 „ 170 
170 . 1»0 
180 . 190 
190 . 200 
200 .210 
210 . 220 
1120 . 230 
230 . 240 
240 . 250 
250 . 200 
260 „ 270 
270 . 280 
280 . 290 
290 . 300 
300 . 310 
310 . 320 
320 . 330 
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AGENEIOSES, in Ichthyology, a genus of Abdominal Malacoptery- 
gious fishes, separated frwu the biliirra by Lacdpbde, and containing 
two species, both from the fresh-water lakes and rivers of Surinam. 

AGGERZEEN. [AxtkloM!, Slrr.pnceros.] 

AOILA-WOOD. fAyon.AHiACE.K.] „ , 

AGNO'STUH, the remarkable fossilgenua of Cruntarra usuallyfound 
with Anajilnu Jiuchii and other trilobites in the lower Puheozoic strata. 
(Broiigniart.) Called BaUut by Dolman. It abounds near Llandeilo 
and (ihristiania. 

A0NOTHE'RIUM, a fossil genus of Mammalia. (Kaup.) 

A'UONlfS, in Ichthyology, a genus of Acanthopterygious fishes, 
first separated from the OuHi by Block, and afterwards adopted, by 
hnorpfcdo and Pallas, under the different names of Ae/iidopburuji and 
PltalaiKjh’c*. The greater number of the species belonging to the genus 
A'/oiiuh are found in the northern Pacific Ocean, particularly along the 
const of Japan, and northward ns for os Behring's Straits. They are 
all of diminutive size, never exceeding nine or ten inches in length, and 
ore nowhere used os an article of human food. One species only, the 



Ayonm Arripniwrintis. 

Pogge (/). I'amptrae), inhabits our own coast, ns well as the coasts of 
France, Holland, Iceliuid, and even Greenland ; it is also found in the 
Baltic, but, according to Baron Cuvier, never in the Mediterranean, 
though Brunnich expressly affirms the contrary. (// istoire A'atunllc 
tie 1‘uimniK, of Baron Cuvier and M. Voluncicuncs.) 

AGOUTI (/ JaHi/proela , Illigcr; Uklaromyt, F. Cuvier), in Zoology, a 
genus of juiimals belonging to the class Mammalia and order Roden'ia. 

Thu most prominent zoological characters of the Agoutis are found 
in the nature and conformation of tile .feet mid toes. The toes are 
provided with large powerful cluws, and yet the animals make no use 
of them in digging or burrowing; they are pretty long tuid perfectly 
separate from ouo another, enabling them to hold tlieir food between 
their fore-paws, and in this manner to convoy it to their mouth, Liko all 
other uuimuls which are thus accustomed to use the. fore-paws as bauds, 
they have a habit of sitting upright upon their bind quarters to cat, 
and frequently also assume the samu position when they would look 
around them, or are surprised by any unusual sound or occurrence. Their 
food is exclusively of a vegetable nature, and consists most commonly 
of wild yams, potatoes, and other tuberous roots : in the islands of the 
different West Indio groups they are particularly destructive to the 
sugar cane, of the roots of which they are extremely fond. The planters 
employ every artifice for destroying them, so that at present they have 
become comparatively rare in the sugar islands, though on the first 
settlement of the Antilles and Bahamas they are said to have swarmed 
in such countless multitudes ns to have constituted the principal article 
of food for the Indiims. They were tho largest quadrupeds indigenous 
in these islands umm their first discovery. The some rule of geogni- 
phical distribution holds good generally in other cases, namely, that where 
groups of islands are detached at some distance from tire mainland of 
it particular continent, the smaller species'of inhabitants are usually 
found spread over both, whilst the larger and more bulky are cyufincd 
to the mainland alone, and are nevor found to be indigenous in the 
small insulated Inn Is. 

Though the Agoutis use their fore-paws its bauds to hold tlieir food 
whilst they eat, yet their toes are nevertheless rigid and inflexible, 
and tlieir claws large, blunt, and nearly straight. They are conse¬ 
quently deprived of the power of ascending trees; and as they also 
do not construct burrow?, they wander at large among the woods, 
sheltering themselves beneath fallen timber, or in the hollow of Home 
decayed tree. Here they produce and nurture their young, bringing 
forth, according to soino accounts, three or four times in the year; 
according to others, never having more than n single litter in the same 
.season, and even that consisting of not more than two or three indi¬ 
viduals. It is probable, however, from tho amazing numbers of these 
animals found in all the hotter ports of Mouth America, notwithstand¬ 
ing the destruction made among thorn by small carnivorous animals, 
as well os by the IndiunH, and likewise from the close affinity whieh 
they hear to the hare and rabbit of our own country, that the Aguutis 
are tolerably prolific. Tho young are brought forth with their eyes 
closed, as in the case of most of the Rmlemtia and Uarnivora ; but they 
oi-e covered with hair, or rather small bristles of the same colour as 
the mother: they soon acquire the use of their limbs, and learn to 
Hhift for themselves. 

The hind legs of the Agoutis are considerably longer than the fore, 
and their pace is tolerably rapid for a short distance. But they seldom 
trust to speed of foot for their safety, but seek for Bbelter and security 
in the first hollow tree, or under the first rook they meet with. Hero 
they allow themselves to be captured, without any other complaint or 
resistance than the emission of a sharp plaintive note. The head of 
the Agouti is large, the forehead and face convex, tho nose swollen and 
tuberous, the ears round, short, and nearly naked, and the eyes large 
and black. The hair is anuulated in different degrees with black. 
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yellow, and green; it is generally coarse and bristly, like the weak 
spines of a hedgehog, though in one species it approaches in fineness 
to the fur of the rabbit; the tail is most commonly a mere naked 
stump or tubercle, whieh in the Aoouchy alono attains any apparent 
length, and is covered with a few Bhort scattered hairs. The teeth are 
twenty in all; namely, two inoisovs and eight molars, four on each 
side, in each jaw. The latter arc all noarly of the same size, oval in 
figure, and with flat crowns, which exhibit the different convolutions 
of the enamel as it penetrates the softer materials of which the body 
of the tooth is composed. It is impossible from mere description to 
convey an idea of the intricate figures whieh these convolutions assume ; 
and we, therefore, refer to the annexed figure, where a and h in the 
diagram represent respectively the upper and lower jaws, and tho 
! figures 1, 2, and 3, the appearances of the teeth at different ages, or 
I after different degrees of trituration: No. 8, representing the teoth 
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Tooth of the Agouti, from Cuvier's 'Dents dcs Miunmiferes.’ 


shortly niter they begin to wear ; No. 2, their intermediate state; amt 
No. 1, when very touch worn. Tire teeth are exclusively adapted for 
vegetable food ; they are essentially formed for grinding and bruising, 
not for cutting and tearing. Tho stomach and intestines therefore, 
which are always in harmony with the organs of mastication, are fitted 
only for tho digestion of vegetable substances. The flesh of these 
animals is white and tender; it is a very common and favourite ru-tidc 
of food in South America, and is dressed like hare or rabbit. The 
following sjieeies are distinctly known :— 

1. Tho Ooiiitnon Agouti (l>a*mmicta Ayuli), sometimes called the 
Long-Nosed or Yellow-Humped Cavy, from its long nose and the preva¬ 
lent colour of its hack and shoulders, is the size of a middling Imre, 
being one foot eight inches in length, and about eleven or twelve inches 
high at the croup. The head resembles that of tho rabbit, the nose is 
thick mid swollen, tho face archod, the upper lip divided, the earn 
round and naked, the eyes large, the upper jaw considerably longer 
than the lower, and the tail a naked flesh-coloured stump. The hairs 
of the upper ami fore parts of the body are annulated with brown, 
yellow, and black, which give the animal a speckled yellow and green 
appearance on the neck, head, bock, and sides ; on the croup however 
they are of a uniform golden yellow, much longer than on any other 
part of the body, and directed backwards ; the breast, belly, and inner 
side of the fore-arms and thighs are light straw colour, and tho mous¬ 
taches and feet black. The general length of the hair on the upper and 
anterior parts of the body is about an inch, that of the croup is upwards 
of four inches long, aud oil, excepting the short coarse fur of the legs 
and feet, and that on the breast and belly, is of a stiff harsh nature, 
partaking more of the quality of bristles tluvn of simple hair. 

2. The Block or Crested Agouti (Daeyprocta crutata), is rather impro¬ 
perly called the Crested Agouti by M. Geoffroy St. Hilaire, since the 
hairs of its head and neck do not exceed those of tho shoq^ders and 
bock in length. It is considerably smaller than the Common Agputi, 
being about tho size of a rabbit, whilst that species approaches the 
dimensions of tho hare. Its general proportions and form, however, 
arc tho same; hut the hairs of Hie back and sides, instead of being 
annulated with various-coloured rings as in that spooies, are nearly 
uniform black, whilst the long hairs of the croup are perfectly bo : the 
belly and legs are equally covered with short dark hair. There is 
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not any appearance of crast, and the tail is still shorter than in the 
Common Agouti. Both this species anil the former seem to inhabit the 
same climates—Surinam, Guiana, and Brazil; the Common Agouti, 



Black or Crested Agouti (Da*i//» aria crhtatn). 

however, appearing to have a rather more extensive range, anil to 
bo likewise found in the West India Islands, mid even as far south 
ns Paraguay. 

:t. The Aeouchy, or Olive Agouti ( Dani/prucla Acnrhi), is considerably 
smaller than either of tho foregoing species, and is at once distinguished 
by the greater length of its tail, which in upwards of two inches in 
length, not much thicker than a crow’s quill, and covered with short 
scattered hairs like those on the tail at a rat. in other respects it is 





The Aruudiy [Ihtxijprocta Acuvhi). 

of the same form as the Agoutis; has the same nuked round cars, tho 
same large black eyes, and the same olive-green colour mixed with 
yellow and Muck. The hairs of tho croup are not so long as iu the 
Agoutis, but arc perfectly black ; and all the under-parts of the body, 
the bivast, belly, anil interior of the arms and thighs, straw-coloured 
with a tinge of red. The hair of tile legs and feet is short and hltuik, 
and that of tho body much finer in quality than the hair of the Agoutis. 
It inhabits some of the West India Islands, Guiana, and the northern 
parts of Brazil. 

4. IV hite-Tootheil Agouti (/.'lut/prnr/a r-rnennntir, Wagler) is a species 
founded by Wagler upon a specimen brought by >Spix from tho 
river Amazonas. It is about the same size us the Common Agouti, 
hut it differs in its incisor teeth being entirely white, in having 
the tarsi shorter, tho nails shorter, and the general line of its fur 
much richer. 

5. /kim/prodn prymnnlopha is a Hpeeies described by Wagler, which 
inhabits Guiana. It is one of the most beautiful of the species, and 
is readily distinguished by tho broad black band which runs along the 
hinder half of the back, and is continued to the tail. 

6. The Sooty Agouti (iMuypracta fuliginota, Wagler). This species 
is the saino as the 1). nigricunt of Natterer and the />. v if/ra of Or. J. 
K Gray. It is readily distinguished by its black colour and large 
size. It inhabits the northern provinces of.Bmzil. 

7. Azara's Agouti (/Jatyprocta Azane), a species inhabiting Para¬ 
guay, Bolivia, ami the southern parts of Brazil. Mr. Waterhouse says 
it is identical with I.)r. Gray's 71. pHnctnla. 

AGRIMO'NIA, a genus of plants bolmiging to the order llamcerr. 
It is known from all the other genera of tho same tribe by its having 
only two or three pistils enclosed in the deep tube of its calyx, from 
7 to 20 stamens, anil sinatl-notclied petals. 

The common spieics, Aprimnnin Jiupatorin (Common Agrimony), 
is an erect, hairy, herlmeeous plant, frequent by the side of hedges in 
fields, on the skirts of woods, and in similar situations all over England. 
Its lower leaves are intemiptedly-pinnntod, with the leaflets of an oval 
form, and coarsely serrated. When bruised, they yield a slight lint 
pleasant aromatic odour. The stem is nearly simple, anil a foot and n 
half or two feet high. The flowers, which are small and yellow, arc 
succeeded by little bur-like fruits. 

The leaves, which aro astringent and aromatic, have Iwon found 
useful in the preparation of fever-driulfs, and for the cure of slight 
inflammation in tho mouth or throat; on this account Agrimony is 


always reckoned one of our wild medicinal plants, and is often 
employed as on ingredient in herb-teas. 



Common Agrimony [Aynmvuia /.Vi/iii.Vriii). 

AGRIMONY. | Auhimunia.] 

AGIUOPKS (A tjrinpiiH, Cuvier), in Ichthyology, a genus of Acanthop* 
tnrygious fishes, belonging to the family which M. Cuvier denominates 
Jmtrx Cuirtnafn, and which are distinguished from other families of 
the same order, by having tho suborbital plates extending backwards 
over tho cheeks, so as to cover either the whole or tho greater part of 
them, and thus defending them, ns it were, with a buckler or cuirass. 
But wliat particularly distinguishes the Agriopcs from most other 
geucra of fishes is, that they have only nine rays in the pectoral fins, 
a number very rarely found iu this class of animals. Three species 
are enumerated by Messrs. Cuvier anil Valenciennes : — 

I. The AyriopitK tm-rut. This (ish inhabits Table Bay and the sens 
around the Cape of Good Hope, where it is called by the Dutch 
colonists Zee-Paard (or Hen-Horse). This fish exeeeils two feet in 
I length, and is common ill the markets of Cape Town. 

I 2. The Warty Agriope (A. rii-niromi*) is so called from having the 
skin of the head and body entirely covered with prominent conical 
tubercles, surrounded at the base with small papilla-. It grows to 
the same size, and inhabits the same localities, as tho preceding species. 

3. The Ai/riopm Perartamt* is found in thv neighbourhood of Lima, 
and grows to the length of eight or nine inches, 

AGKOSTKMMA (from Ayp'lr, a field, and ar4ppa, a cmwii), a genus 
of plants belonging to the 
Sihneun* division of tho 
i irder Ctmjoph i/llaceir. 11 
him several species, the 
best known of which is 
tho Com Cockle, which is 
now referred to the genus 
IstfclinU [Lychnis] i>k 
(iiihni/o. 

AGRO'STIH, a genus 
of G rasses, consisting 
of n considerable numlier 
of species with loose- 
branched capillary pani- 
oles of flowers, and a creep¬ 
ing habit. A niong British 
grasses, it is at once 
known by the glumes («) 
or outer scales of each 
flower being two in 
number, unequal in size, 
of a membranous tex¬ 
ture, and containing but 
a single floret; while the 
paleie, or inner scales, are 
short, very thin, almost 
transparent, and two in 
number, tho larger of 

them occasionally having Agro,ti, alba. 

an awn at ita back. 

Two species only are* natives of thi*» country one of whic h* 
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A. vulgaris, in found everywhere in dry, exposed, barren situation!!, 
and ia of very littlo value to the farmer, except for its earKness; the 
other, A. alba, is equally abundant in marshy places, where it forms 
a valuable pasture, under the name of Irish Kioriu Grass, this 
species has been the object of much attention from experimental agri¬ 
culturists, some of whom have extolled its qualities very highly as a 
marsh-fodder; but the experience of others does not confirm their 
opinion; nor dous it appear to thrive in England so well as it is 
represented to do in Ireland, where its vigour is such as to have led to 
tho belief that the Irish plant is a distinct species, called A. stulonifera. 
In England it is best known, along with A. rutgari*, under the name 
of Quitch, or Quicks, ami is generally extirpated as a troublesome 
weud, in consequence of the rapidity with which, by means of its 

creeping, rooting, vivacious stems, it spreads and overruns pasture- 

and garden-ground. 

Al. [Bkadypus.] 

A IR-BLADDKH, a jieeuliar organ with which the great majority 
of fishes are provided, ami by wliieb they are enabled to adapt the 
si>ecifio gravity of their bodies to the various pressures of tho super- 
incurnb uit water at different depths. It is composed of a lengthened 
hoc, sometimes simple, its in thu common perch, sometimes divided 
into two or more coinimrttuents, by a lateral or transverse ligature, 
as in the trout and salmon, anil, at other times, furnished with 
appendices, more or loss numerous according to the particular species. 
In all cases, it is composed of a thick internal coat of a fibrous texture, 
and of a very thin external coat; the whole being enveloped in the 
general covering of the intestines. 

The modifications of this organ are infinitely varied in different 
genera anil species of fishes. In tho greater number of instances it 
lias no external opening, and the air with which it is found distended 
Is lsiliovod to be produced by tho secretion of a certain glaudulous 
organ, with which it is in all these eases provide!* TluVhir has lieon 
examined, anil found to consist of oxygen and nitrogen, hut with less 
oxygen than common air. In fresh-water fishes, the air-bladder 
communicates sometimes with the msophagus, aud sometimes with 
tho stomach, l>y means of a small tube; ami it is observable, that 
in the greater number of these instances, in which it has a direct 
external communication with the intestines, tho secreting glands 
above mentioned do not exist; thus giving us strong reason to believe 
that its functions and uses are not uniformly tho same in nil the 
different classes of fishes. A very limited number of species, mnotig 
others the common eel, have air-bladders not only opening by an 
external duet, but likewise provided with secreting glands; and thus 
occupying nil intermediate statiou between tho two larger classes, at 
least as far as the nature and functions of this organ are concerned. 

In general, all fishos which enjoy great powers of locomotion, nnd 
have occasion to pass through various degrees of superincumbent 
pressure in their rapid transitions from the surfaco to tho bottom of 
the ocean, are provided with tliis important organ; and so indispensable 
is it in their eoonomy, that those which, for the sake of experiment., 
have lieon deprived of it, have sunk helpless to thu bottom, and 
there remained incapable of moving, or eveu of maintaining tboir 
equilibrium. lint to fishes whose habits aud organization confine 
them either to the surface of the water or to thu bottom of the sea, 
and which, therefore, do not require to pass through different depths, 
or to encounter different degrees of pressure, the possession of an air- 
bladder is liyuio means mo essentially requisite. Accordingly we find, 
that all tho ifflforent species of rays and Plcuronecte* or flat-fish, such 
ns skates, solus, turbots, brills, etc., which live only upon thu coasts 
nnd sand-banks at the bottom of the ocenn, as well as the mackerel 
and others which find their food entirely at the surface, have no 
nir-blndder; and so small is tho relation of this otherwise important 
nrgiui to the general conformation of fishes, that we sometimes find it 
present in one species, nnd wanting altogether in another of the same 
gums. Although it docs not appear that the air-bladder is connected 
with-tho function of respiration in fishes, it occupies the position, and 
has tho name relations, as the lungs in reptiles. It is, in fact, the 
hoinoiogue of thuio organa Fishermen are well acquainted witli the 
nature and functions of the air-bladder, or, os they most commonly 
call it, the Steim. They are accustomed to jierfurate this vessel with 
a fine noodle in oral and other species which require to be brought 
fresh to market, sometimes from a very great distance. By this 
operation, the confined air is allowed to escape, and the fish constrained 
to remain quiet at the bottom of their woll-boats, whore they live for 
a very considerable period. Cod-sounds, which are brought in great 
quantities from Newfoundland, are nothing more than the salted 
air-bladders of theso fishes. The Iceland fishermen, as well as thoso 
of America, prepare isinglass of a very excellent quality from cod- 
sounds, though they nro not acquainted with the method of clarifying 
it, which tho Bussing* practise in preparing isinjlass from the sound 
•f the sturgeon, 

( Owen, Lectures on Comparative Anatomy, vol. ii.) 

AIR-CELLS, in plants, are cavities in tho leaves or stems, or other 
jfcrta containing air. In water-plants they have a very definite form, 
•hd are built up of little vesicles of cellular tissue, with ns much 
regularity ns the walls of a houso; they no doubt enablo tho jilant to 
Boat. They are well seen in the structure of the Victoria regia. In 
p$jntn which do not float, the form of the air-cells in loss definite; 


they often appear to be mere lacerations of a moss of collular sub¬ 
stance, nnd their object is unknown; well-known instances of their 
presence are the chambers in the pith of the walnut-tree, and the 
tubular cavities in the stem of the bamboo, and other Grasses. 

AIIt-l’LANT.S lire so called because they possess the power of living 
for n considerable time suspended in the air. It is however a mistake 
to suppose that these plants are naturally suspended freely in the air, 
and that such a situation is that in which they will thrive; they will- 
only exist in air for a shorter or longer period, according to tho species 
and to other circumstances, but in the end they will jierish. This 
arises from the foot that all plants require inorganic as well as organic 
constituents, and although these latter elements can be supplied from 
tlie air in the form of carboaic acid, ammonia, and water, the Former 
cannot. 

There are two different tribes to which the ntune of Air-Plants has 
been applied; of which one, containing the moss-like FiUandsia 
usneoitlrs, which bangs iu festoons from the branches of trees in the 
hot damp forests of tropical America, and the fragrant T. xipkioisles, 
which adorns tho balconies of the houses in Buenos Ayres, is called 
by botanists Bromeliaceie ; the other, abounding in species of the most 
different nature and appearance, is named Orchidacuc. 

Till within a few years the cidti v afe ft ef Air-Plants of the Orckit 
tribe was supposed to bo attended wjfih lnsupettddo difficulties; and of. 
the many hundreds of beautiftiKVMpies that ( are found in foreign 
countries, scarcely any were .hnmra So. Sufope, oxoept from drawings, 
bad descriptions, and imperffiut dried specimens. 

The native eountry of these curious plants ja wherever a climate is 
found in which heat and moisture are in - excess. Within the tropics 
in Asia, Africa, and America, in damp and shady forests, by the side 
of fountains, wijthin reach of the spray of waterfalls, perched upon the 
branches of trees, or'clinging w> rocks and stones by means of their 
long and writhing roots—creeping among moss, rearing their flowers 
in the midst of brakes and other moisture-loving tribes --in all such 
situations they are found in abundance. The principal stations for 
them lire the woods of Bnufii&nd Peru, the lower mountains of Mexico, 
the West Indies, Madagascar, aud the adjoining islands, and the whole 
of the Indian Archipelago; in Java alone nearly 300 species have been 
discovered. 

The conditions under which Air-Plants, of the kinA now described, 
naturally thrive are—1, high temperature; 2, diffused light, -like that 
-of a shady grove, anil not direct solar light; 3, a great degree of 
dampness; and, 4, a perfect freedom from stagnant water round their 
routs : for on the trunks of trees or on stones and rocks no water can 
lodge, and all the moisture they receive must necessarily bo in the form 
of viqHiur or of falling rain. And it is to circumstances of this nature 
that the gnrdencr has chiefly to attend. Dump, shade, heat, and good 
drainago will lio his objects; tho three"former will cause him no 
trouble, but tho latter will require him to alter entirely his usual 
mode of cultivation. Instead of considering in what kind of soil his 
Air-Plants are to be placed, he will endeavour to dispense with soil, 
and to supply its place with bits of rotten wood, chiqqiod moss in very 
small quantities, fragments of half-baked pottery, sueh as garden-pots, 
and the like. 

Another point of great importance in the cultivation of those plants 
is, securing for them a season of repose. In their native climates, 
although they have no winter, they have a jieriod of comparative rest 
from growth, and securing for them this repose whilst under culture 
is a great secret of success. It is to a knowledge of this, taken iu 
conjunction with the circumstances before explained, that we owo tho 
remarkable improvement that has taken place iu the mode of cultivating 
these plants in Great Britain. 

(Liudley, Observations in the Transaction* of the Horticultural Society, 
vol. i., New Scries, p. 42, and the latter volumes of tho Botanical 
Register.) [Ei-ii-uytes; Ohciiidaoeas.] 

AIR-VESSELS, in plants, are what botanists call Spiral Vessel*. 
It is supposed by some that theso are the only parts through which 
air is convoyed into the vegetable system, and it has boon proved that, 
in some cases at least, the air that they contain consists of a larger 
proportion of oxygen than atmospheric air. But it is doubtful whether 
the action of these vessels is more than local, and it is certain that air 
lias tolerably free access to many parts, as the leaves, for example, by 
means entirely independent of the spiral vossoIh. 

AIRA, a genus of Grasses belonging to the tribe SesUricat, and 
distinguished by possessing a lax panicle, two-flowered glumes, the 
outer pale terete on the bock, and a dorsal awn. There are several 
species, but that which is boat known is A. ctripitoia, the Tufted Hair- 
(irass. It has long and flat leaves, with a fibrous perennial root. It 
flowers in the beginning of August, and reaches a height of four feet. 
It grows naturally on marshy damp soils, in the form of large tufts. 
It is a wiry harsh grass, and is rejected by domestio animals. It may, 
however, bo advantageously sown as a cover for game, and also by the 
sido of ponds and marshes for snipe and wild fowl. (Lawson, Acros- 
tograpltia.) 

AITONIA (after Mr. W. Aiton, for many years head-gardener at 
Kew), a genus of plants belonging to the order Meliaceir.. The A. 
Capcnsi* is a native of tho Cape of Good Hope, and is cultivated in our 
greenhouses. 

AIZOON. [Teth .\rioNi acek] 
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AJOWAMS, or AJWAMS, the Indian name for the finite of 
Umbelliferous plants belonging to the genus Piychotu. They are 
chiefly employed in veterinary medicine. 

ALABASTER, a white stone used for ornamental pnrposos. The 
name is deriyed from Alabsstron, a town of Egypt, where there 
appears to have been a manufactory of small vessels or |K>ts, mode 
of a stone found ip the mountains near the town. These vessels 
were employed for containing certain kinds of perfumes used by the 
ancients in their toilet, and with which it was the custom to anoint 
tho heads .of their-guests, as a mark of distinction, at their feasts. 
There are in Horace many’allusions to this custom. In liko manner, 
Mary, tlje sister of Lazarus, poured upon tho head of our Saviour, ns 
ho sat at supper, “very precious ointment” from an alabaster-box. 
Veasels of a similar form, although not made of tho white stone, boro 

the same name amongst the Greeks and Romans. 

There are two kinds of white stone to which antiquaries and 
artists give tho name of alabaster: the one is a carbonate of limo; 
tho other is gypsum, or sulphate of lime. Mauy of these ancient 
perfume-vessels aro made of the oompact crystalline mass dejiositod 
from water holding carbonate of lime in solution, which is found in 
many places in almost every country. When thp deposition takes 
place on the ground, it forms what mineralogists call a stalagmite, 
from a Greek word signifying a drop, and it is ofton composed of 
layers distinguishable by different degrees of translucency, giving the 
stone the appearance of the striped aglttes, colled onyx. [Auatk,] 
Hence, according to Pliny, tho alubastrites was sometimes called 
onyx. But it is easy to ascertain of which of the two kinds a vessel 
id composed, for carbonate of lime is hard, and effervesces if it be 
touched by a strong acid; but sulphate of lime docs not effervesce, 
and is so soft that it may be scratched with the liqiL The term 
alabaster is now generally applied to *Mie softer' stone. This last, 
whon pure, is a beautiful semi-transparent snow-white substance, 
easily worked into vases, lamps, and various other ornaments, but it 
is seldom found in masses large enough for statuary ; and, indeed, 
artists would bo unwilling to execute any great work in a material bo 
very liable to injury. The finost quality known is found in the 
neighbourhood of Voltorra in Tuscany, and it is cut into a variety of 
works of great taste and beauty at Volterra, Kloronco, Leghorn, and 
other places in that part of Italy, whcnco they aro sent all over the 
world, and sold at very reasonable prices. 

Alabaster is found in Derbyshire and Staffordshire, and is manu¬ 
factured at Derby into small ornaments and toys. [Gypsum.] 

ALABAUD1NE, a name for Manganese-Blende, a sulphurct of 
miuiganoso. 

ALABKS, a genus of fishes belonging to the order Malacopterygii, 
and family Apod.es. This genus, which consists of a single sjieeies of 
email size, a native of the Indian Ocean, resembles in most respects 
the common Conger-Eel (Murtrna) of our own seas. 

ALARIA, a genus of sea-weeds. [Aim], 

ALAUDA. [At.AtmiN.K]. 

ALA U DINAS, a sub-family of birds lielonging to the order 
Passerinet, and tho family Conirostres, is thus characterised by 
Mr. Swainson:— 

Bill more lengthened than in any of tho FringillUhe ; the tip 
entire or obsoletely notchod. Tertinl quills considerably lengthened, 
pointed, and generally as long as the quills. Claws very slightly 
eurvod; the claw of the outer too always shorter than that of the 
inner toe ; tho hinder claw considerably lengthened, and cither nearly 
straight or very slightly curved. 

Alauda. (Linn.) 

Bill cylindrical; nostrils concealed. Wings very long; no spurious 
quill; the first, second, and third quills longest, and nearly equal; 
the rest considerably graduated; tips of the losscr quills emarginnte. 
Tail forked. Head crestod. (Sw.) 

The I,arks are characterised by tlieir having the hind-claw, which is 
like the fore-claws, somewhat straight, and longer than in the pipits 
and the wag-tailH. The bill is straight, and rather short and strong, 
the upper mandible being arched without any notch, and not longer 
than the under. The nostrils, situated at the base of tho bill, are 
oblong, and protected by small plumos and bristles directed forwards. 
The feathers on the back part of the head can be raised up at tho will 
of the bird into tho form of a crest. 

Various species of larks are found In all parts of the globe, and are 
everywhere distinguished by their vigilance and thoir singing. They 
are peculiarly birds of the fields, meadows, and other open places. The 
conformation of their feet, except'in a few instances, such as the wood¬ 
lark, docs not adapt them to perch upon trees. They accordingly 
always build on tho ground, muring in general a rather slight though 
neat nest, and laying about five eggs, usually of a grayish white, with 
specks of a brown colour. They frequently rear two broods of young 
during the summer. 

They are almost all birds of passage; for even in Britain, where some 
remain during the winter, the greater number flock together and 
migrate, either southward or to the sea-const. During these migra¬ 
tions immense numbers of them are caught in nets for the table, parti¬ 
cularly on the continent, where small birds are more sought after for 
this purpose than in Britain. 

Localities. - Europe and America. 


Mr. Swainson considers this as the Fissirostral type. 

Example:— Alauda arvensis. This is the Alone,!ft, Alouette Ordi- 
nairc, and Alow/te des Chumps of the French; Lvdola, Lotlola 
Canterina, Lodola di Passo, and Lndola di Montagna of the Italians; 
held Lerch-e of tho Germans; If.dgdd anil Uchedydd. of the ancient 
Britiflh ; and Skylark (in Scotch fsirrack) of tho modern Hritirtli. 

The Skylark is too well known, from its inexpressibly beautiful song, 
chanted forth far up in the air when at lilierty and in its natural state, 
to require any description. 

Pood.— Insects and their larva), with many sorts of seeds and grain. 

AV. -On the ground. Eggs four or five, greenish white, spotted 
with brown. f t ■ 

Localities.—\\\ the parts of Eurojpaf also in Asia and the northern 
parts of Africa, but not in the south of that vast continent (Teiilin.) ; 

the whole of Europe within the temperate zone, many parts of Asia) 
and the north of Africa. (Selby.) 

Calendula. (Linn.) 

Bill thick, much compressed; tho eulinen curved and convex; the 
commissure arched; tho tiji of the upper inaudible wido above and 
indexed. Wings long or moderate; the first quill very small and 
spurious; the second nearly equal to the third and fourth; lessor 
quills short, emarginate. Tail slightly forked. Lateral toes equal. 
Africa. The Dentirostral type 0. tnagnirostris, ‘Ois. d’Afr.,’ pi. 
193. (Sw.) 

Sub-genera; Myrafra, TTorsf. —Bill as in Calendula. Wings short, 
rounded; greater quills hardly longer than the secondaries and 
tertials; the first quills spurious, half the length of the second, which 
is shorter than tho third ; the third, fourth, fifth, and sixth equal, and 
longest. Tail short, even. Legs long.— M. Jamaica, * Linn. Tr.,’ 
xiii. l/i9. (Sw.) 

Uracimy.c, Sw. (IHbchony.c). —Bill as in Calendula. Hinder claw 
very short. Wings and tarsi much lengthened. Africa. (Sw.) 

Agrodroma. (Sw.) 

Bill slender, considerably compressed ; both mandibles of equal 
length; the tip of the upper one not reflected over the lower, mid 
with n small notch, almost obsolete. Wings long ; the first four quills 
nearly equal; the rest rapidly diminishing, and emu-ginate at their 
tips ; tertials lengthened, pointed, as long as the quills. Tail moderate, 
even. Legs pale, long, slender. Tarsus longer than the middle toe. 
Lateral toes equal, but the outer claw shorter than the inner. Colour 
brown, lark-like. Distribution universal. The lnsossorial or pre¬ 
eminent type -Agrodroma rufescens, ‘ Enl.,’ 661, f. 1. (Sw.) 

Maerony.r, (Sw.) 

Bill slender, compressed, thrush-like, entire ; nostrils large, naked, 
the aperture lateral. Wings short; the primaries not longer than tho 
tertials, the first four of equal length ; secondaries long, emarginnte. 
Tail moderate, even. Feet enormous. Tarsus and hinder toes very 
long, and of equal length. Lateral toes unequal, the inner shortest. 
Africa. The llasorial type— M. jtaricolliu, ‘Ois. d’Afr.,' pi. 19.'); M. 
Jtarigastcr, Sw., ‘ Birds of West Africa,’ Naturalists’ Library,’ Orni¬ 
thology, vol. vii., p. 215.) 

Certhilauda. (Sw.) 

Bill slender, lengthened, more or less curved ;.nostrils round, linked. 
WitigH very long ; the first quill spurious ; the three next nearly equal. 
Tail moderate, even. Feet lengthened ; tile lateral toes equal; length 
of the hinder claw variable, although typically short and straight. 
Africa. The Tenuirostral type Cert lii laud a longirostra, ‘Ois. d’Afr.,' 
192; G. hifasciata, Uiipp., ‘Atlas,’ plate 5; C. nivosa, Sw., ‘Birds of 
West Africa’ (vol. vii., p. 215.) 

Such aro Mr. Swainson’s views as to the arrangement of this suh- 
genus. [Flu no ill in AC, ] The genus An/hue, lieehst., is ]>1 iu»h 1 by Mr. 
Swainson at tho end of his sub-family Molacillinis (Wagtails), under 
his family Fylviadir (Warblers). 

Fossil Lari's. 

Dr. Buckland figures a lark (Alauda) among the land Mammifers 
and Birds of the third perils! of the Tertiary Series, in the first plate 
of tho illustrations of his ‘ Bridgewater Treatise.’ He had previously 
noticed the remains of the lark in Kirkdale Cave. (‘Reliquiae Dilu- 
vinme,’ pp. 15, 34, plate xi., ff. 24, 25.) 

ALBATROSS (Uiomedea), a gontis of web-footed birds, comprising 
three species—the Albatross of China (ft fuliginosa, Latham); tho 
Yellow-and Black-Beaked Albatross (A cldororynchos, Latham) ; and 
the Common Albatross (A exulans, Linnscus.) The genus is princi¬ 
pally distinguished by the following characters: - -a very strong, hard, 
long beak, which is straight to near the extremity, when it suddenly 
curves. The upper mandible appears composed of many articulated 
pieces, furrowed on the sides, and crooked at tho point; the lower 
mandible smooth and cut short; the nostrils lateral, and placed like 
small rolls in the furrow of the mandible; the feet short; the three 
toes long and completely webbed ; the wings very long and narrow. 
Tho name Albatross is a word apparently corrupted by. Dumpier from 
the Portuguese Alcatraz, which was'applied by tho early navigators of 
that nation to cormorants and other largo sea-birds. 

Tho Common AUiatross is the species which is most frequently met 
with in the sens of Southern Africa. It is the largest sea-binl known. 
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The top of the heart in a rurtdy gray ; the rent, of the plumage is white 
with the exception of several trauKverHe block hamhi on the back, niul 



Comirnn Allinli-oss (Ijinmrtlra r.rtilgtnx). 


n few of the wing feathers. The feet anil membrane arc of a deep 
flush eoloor ; the hill a pule yellow. 

The weight of this bird has been variously stated from 12 to 28 
pounds; and a similar difference appears to exist in authors with 
respect to tlio distance between the extremity of the extended wings. 
Forster says above 10 feet; I‘ark ins, 11 feet 7 inches; (look, 11 feet; 
another says 12 feet; a specimen in the Leverian Museum measured 
13 foot; and Ives (p. 5) mentions one, shot off the (.’ape of Good Hope, 
which measured 174 feet from wing to wing. 

We can, from this circumstance, readily understand the exten¬ 
sive range in which the Albatross is found ; not being conllncrt, as 
JiuH’on imagined, to the Southern Ocean, but being equally abundant 
in the northern latitudes, though Forster says he never observed it 
withiu the tropics. These birds are seen iti immense flocks about 
Behring’s Straits and Kamtchat.ka about the end of June, frequenting 
chiefly the inner sea, the Kurile Islands, and the Hay of I’entschinensi, 
whereas scarcely a straggler is to be seen on the eastern or American 
shore. They seem to be attracted thither by vast shoals of fish, whoso 
migratory movements the albatrosses follow. On their first appearing 
in those seas they are very lean, but, from finding abundance of food, 
they soon liccomo fat.. Their voracity is so great, that they will often 
swallow a salmon of four or live pounds weight. 

They do not, however, confine themselves to fish, but will prey on 
any other sea-animal; and (‘ook’s sailors caught them with a line and a 
hook. Tho Kamtchatkadales take them by fastening a cord to a largo 
hook, baited with a whole fish, which the birds greedily seize. Their 
usual food, however, seems rather to be fish-spawn and small shell-fish. 

Notwithstanding their strength, they never venture to attack other 
sea-birds, but are, on the contrary, attacked by the gulls. “ Several 
large gray gulls," says < look, “that were pursuing a white albatross, 
afforded us a diverting spectacle: they overtook it, notwithstanding 
tho length of its wings, and they tried to attack it under the lielly, 
that part being probably defenceless : tlie albatross had now no means 
of escaping but by dipping its body into tho water; its formidable bill 
seemed to repel them.” 

Their Uesh is tough and dry; but the Knmtchatkadalcs take them 
for the sake of their entrails, which they blow up, and use ns buoys for 
their nets. They employ thu wing bones also, which F.dwards says 
are as long os tlicir whole body, for tobacco pipes. 

AliBTN, a white variety of Apaphyllite. [Aconivt.l.lTK.] 

ALBI'NOS, a word of Portuguese origin, by which tho Portuguese 
voyagers denominated the white negroes whom they found on the coast 
of Africa. These negroes were uIbo termed Uura-thivpm - a term 
signifying white negroes. Both names are now used, but the former 
popularly, to designate, individuals who exhibit cliiuncters similar to 
those observed in tho white negroes, among whatever race or in 
whatever country the variety may arise. 

These singular beings are distinguished from other individuals of tho 
human rnoo by remarkable characters, which are invariably the same 
among whatever people or under whatever external circumstances the 
variety is found. Their most striking peculiarities consist in tho 
colour of their skin mid in tlmt of their hair and eyes. 

Their skin is of a pearly whiteness, without any admixture whatever 
of a pink or a brown tint. In the snow-white skin of tho fairest 
European woman there is always some tint of a pink or brown colour, 
but in the Albinos tho skin is wholly destitute of either tinge, and is 


of a dull pearly whiteness. It is often not soft and smooth in propor¬ 
tion to its whiteness, ns is generally the case with the klonda of tho 
European race ; hut, on the contrary, is rough, dry, and harsh. 

The whiteness of the hair always corresponds to the whiteness of 
the skin. Not only the hair of the head, but also that of the eyebrows, 
eyelashes, beard, and even tho soft down that covers the external 
surface of tile body, has the same unnatural w.hiteness, 

With this whiteness of the skin and hair is connected a still more 
striking peculiarity, namely, n redness of the eyes. That part of tho 
eye called tho iris is of a pale rose colour, while the pupil is intensely 
red : in n word, the eye is exactly similar to that of many forms of 
white animals, as the white rabbit, rat, mouse, &c. 

This peculiarity depends upon the absence of certain cells in tho 
body, called pigment-cells, which, wherever present, give a more or 
less dark colour to tho surface on which they aro developed. It is tho 
formation of these cells in the skin and hair, anil in the interior of tho 
eye, that gives the various colours to these parts of tho body; and 
when these cells are absent they prosent the appearances observed hi 
Albinos. In the skin tho part which secretes these cells is tire upper 
surface of the cutis, or true skin. They are mixed, however, with 
varying proportions of colourless eells. Theso cells together constitute, 
wheft they lie flat upon tho surface of tho body, the r.pulermi*, or 
scarf-skin. The cells which have not yet become hardened were 
supposed to form a soft layer, which was called the rein ihucohum, or 
mucous layer. It is in the black races of mankind that the pigment- 
cells most abound, and just jn proportion as the skin is fair do we find 
them deficient in quantity or less dick in colour : but in the fairest 
races these pigment-cells are found. In the same manner their 
presence in the hair produces the various shades of colour observed 
a this appendage of the skin, and they may be very numerous in tho 
hair and not so in the skin generally. The eye requiring for its function 
a dark chamber, has developed in its interior a large quantity of 
pigment-cells, constituting the ph/tiienJ urn niyrum of its interior 
membranes. Wlmt is true of man is also truo of tho lower animals, 
and the colour of their skin and hair depends on these peculiar cells. 

Tho anatomical condition of Albinism is tho absence of tho 
pigment-cells. In tho complcto Albinos they are everywhere absent 
from the skin, the hair, and the eyes. It is this which gives the 
unnatural whiteness to the skin and tho hair, and tho redness to 
tho eyes; this latlor phenomenon resulting from the delicate blood¬ 
vessels reflecting tho colour of tho blood in them, an appearance 
which is entirely absent when the pigment eells are deposited as 
usual. 

On the other hand it appears tlmt there is a tendency in some 
animals which have naturally only a few pigment-cells to develop 
them in greater number than usual, ns wo see in the occasional 
presence of black slieop in a flock. Black varieties and white varieties, 
with a mixture of the two colours, are not at all uncommon amongst 
our domesticated animals. Of the causes which produce this peculiar 
affection of the organs in question we are ignorant; and the speculations 
of Buffon oil this subject afford a striking example of the absurdities 
into which men, even of acute minds, fall when they substitute 
conjecture for investigation, or deem it consistent with tho spirit of 
philosophy to place trust in fancy, when they are without knowledge. 
Thus, assuming that white is the primitive colour of nature, he says, 
that this colour may bo varied by climate, food, aud manners, to 
yellow, brown, or black; that theso colours may, under certain 
circumstances, return to the primitive colour, but so much altered, 
that it has no resemblance to the original whiteness, because it has 
been' adulterated by the causes that, have lieen assigned. Nature, lie 
tells us, in her most perfect exertions, made men width; and this same 
Nature, after suffering every possible change, still renders them white; 
but the natural or specific whiteness is very different from tlm 
individual or occidental. It is useful, occasionally, to recur to what 
was formerly considered, and is still sometimes considered, as an 
explanation of the phenomena of nature. 

Some writers represent tho peculiarities which distinguish the 
Albinos ns altogether the result of disease. They found this 
opinion on the roughness oml harshness of the skin, on the tender¬ 
ness of tho eyes, and the comparative physical weakness of these 
individuals. But the harsh and almost leprous appearance of tho 
skill, though sometimes found, is by no means universal; the 
tenderness of tho eyes arises from the inereused sensibility of the 
organs in consequence of the abstraction of the dark-coloured 
substance by which, in the natural state, they aro defended from 
tho light; and, even admitting it to be a foot., which however does 
not appear to be fully established, that these persons are physically 
weaker than other men, it would not follow that this weakness is tho 
result of disease. As far as can be judged from external appearance, 
and from their accounts of their own feelings, Albinos appear perfectly 
healthy, and many do not exhibit a single mark of disease whatever. It 
is also certain that domestic animals which exhibit varieties perfectly 
analogous to those of the human Albino are free from disease. This 
peculiarity has been observed in the sheep, pig, horse, cow, dog, eat, 
mouse, ferret, monkey, squirrel, rat, hamster, guinea-pig, mole, 
opossum, martin, weasel, roe, fox, rhinoceros, elephant, badger, 
beaver, bear, camel, bulliilo, and ass; and even in the crow, blackbird, 
canary-bird, partridge, common fowl, and peacock. Jt is remarkable, 
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however, that it has never been seen in any cold-blooded animal. In 
all the mammalia and birds just enumerated, the nature and 
characters of the deviation seem to be perfectly analogous to those 
of the human Albino. The pure whiteness of their skin and other 
integuments, and tho redness of the iris and pupil, mark the same 
deficiency of colouring matter. A white mouse, possessed by lilmiien- 
back, exhibited the same inability' to bear the light which lias been 
observed almost universally in the human examples; the animal 
kept its eyelids closed even in the twilight. • 

The physical, intellectual, and the moral ipuAies, associated with 
this singular conformation of tho body, have not been staled with 
listiuctness and accuracy. It would seem that the Albino is both 
physically and mentally somewhat weaker than other men. All 

itccmmta agree in representing his physical strength as inferior to 
that of persons of the ordinary conformation. Siiussnre, in his 
‘Voyage dans ies Alpes,’ expressly states, in relation to two boys 
whom lie examined with milch attention at Chanioimi, that, when 


absence, a character of very gre.it importance in distinguishing tho 
different tribes of plants. 

ABBIJHN UM, in plants, is that part of the stem of trees which 
timber-merchants call .Vi/ueiW. It. is the newly-formed unchanged 
wood lying immediately below the bark, and is always »f a very' light 
colour. It is tile principal channel through which the crude sap is 
conveyed from the roots into the leaves, and is, therefore, an indis¬ 
pensable part ill all exogenous trees. | Rxockns.J It consists of deli¬ 
cate fibrous tissue; in which respect, it differs from llntrtu ootl, or 
Ditnm-ii , in which the tissue is combined with solid secretions, the 
nature of which varies with species. It. is probably on the latter 
j account that heartwood is so much more durable than sapwood ; for 
i simple fibrous tissue is in itself very perishable, and it only ceases to 

• lie so in consequence of the presence of secretions of a 'ess destmo- 
| tilde character. 

While many plants have thoallmnium and heartwood distinctly 
separated, there are others, technically called Whituwoodcd Trees, 


they were of a proper age, they were unable to tend the cattle like j which consist, of nothing but alburnum. This arises from their not 

il . a._i mi.. .. . -....i "... r.... ..i.i l ii..». i 


the other children ; and that one of their uncles maiutaiued them out 
of charity', at a time of life when others were capable of gaining a sub¬ 
sistence by their labour. Wafer, the old voyager, in his account of 
the Indian Albinos in the Isthmus of Darien, while he represents 
them as being as nimble in tho moonlight as the other Indians, stales 
that they are not so strong and lusty, lint in what degree their 
intellectual powers are confined, or whether indeed there be any 
decided inferiority, wo have at present no means of forming ail 
accurate judgment. 

Some inconvenience certainly arises from the conformation of the 
eye peculiar to the Albinos. A strong light cannot bo borne, and 
even tlic full glare of day appears to excite some degree of uneasiness, 
lienee the eyelids are usually more drawn over the ball of tho oy'o 
than is common with other persons, and the eyes .are generally weak, 
tender, and watery; while vision is move agreeable and more perfect 
in twilight. But tho inconvenience of an ordinary degree of light, 
and the advantage of imperfect darkness, have boon exaggerated. . 

It would seem that there is a greater tendency to the Ibrfhatioii of j 
. this variety in some parts of the world than in otliei-s. It is more 
.'■minion among tho African and the Indian tribes than among the 
Kuropean people. In the Isthmus of Darien, and in some of the 
oriental islands, it is so frequent that some writers have conceived 
that those pci-sons form a distinct and peculiar tribe; but for this 
opinion there is no foundation. Mr. liowdioli, however, states that, 
the king of Ashanteo, who seems to luvve considered persons of this 
description as a great, curiosity, and to have indulged his taste for 
collecting them in a truly Oriental manner, had assembled about, him . 
nearly a hundred white negroes. Blumeubuch stales that lie lias i 
himself seen sixteen Albinos in various parts of (ieriiiany; and 
examples have been not nnfroqiiently found in Denmark, Kngland, 
Ireland, France, Switzerland, Italy, the Grecian Archipelago, and 
%ngary. It is common in both sexes, but it would appear to lie 
somewhat more frequent in males than in females. i 

AldilTR, a mineral of the Felspar group, in which tho potash of j 
felspar is exactly'replaced by soda. It includes /'< riel ini', Telitrlinr, \ 
Cnriiiilite, and ClmrlnmlVe. It occurs massive and crystallised, 1 


forming any- solid secretions which can give durability to the cenir.il 
1 parts; hence all such trees arc quickly perishable, and arc generally 
j unlit for any but temporary purposes. 

' ALDA (Cuvier), the Auk, a genus of Web-Footed sea-birds, which 
lias a singularly-formed bill, being very broad when viewed laterally, 
straight towards the base, but much curved towards the point.. Both 
the mandibles are half covered liy projecting feathers, and furrow, d 
near the point,. The upper mandible is crooked, and the under fm ms 
1 a projecting angle. The nostrils are towards the middle of the sides 
of the upper mandible, being very narrow and almost closed by a 
membrane covered with feathers. The legs are short, and placed fur 
back, so that the birds when standing have their bucks nearly perpen¬ 
dicular. There are only three Iocs fully welihod, the back toe being 
| wanting. Tho claws are somewhat pointed. The wings are short, and 
the first quill is as long as the second, or perhaps i little longer. 

Only two species are known, the Great Auk (Aim lui/miniii *), and 
the Razor Bill (Aim Tnnln), both natives of the British isles. [At’K. | 
AliCK'IM) (ljiniitcus). Kingfisher, a genus of birds of which the 
clmraet,eristics are : —The bill long, straight., quadrangular, thick, and 
pointed ; the tongue short, liesliy, fiat., and slightly* arrow-simpi-d at 
the point; the nostrils at the side of the base of the bill running 
obliquely, and nearly closed by a linked membrane ; the legs with the 
sliauk (ti'i-Him) short; the feet with three toes forward, the outer joined 
to the middle one as far as tile second joint; the inner one similarly 
joined a.s far as the first, joint. The hind toe is broad at the base. Tho 
wings have the first and second quills nearly equal, Imt these are 
shorter than the third, which is tho longest in the wing. 

There is only* one species of Kingfisher (Alrnln Ix/iirfa) indigenous 
to Britain. It is the most beautiful of our native birds. More than 
sixty species lmvc been described by naturalists, chiefly natives of Asia 
and Africa, and all distinguished by the splendid colours of their 
plumage. [ K i Nonsii Kits.J 
ABt.’KK, the Klk. | Dkku.J 
ABCYXOK. [At’Ai.KNi.Kj 

ABCYOXKBBA (diminutive of Alr/inninm), a genus of animals 
belonging to the Fresli-Wateu PhIiimi, or Anrii/imi /iio/Jii/Um. The 


lYimary form a doubly oblique prism. Cleavage parallel to the j species of this genus were originally reganled as plants. They an 


primary planes. Colour commonly white, sometimes gray, greenish, 
bluish, or red ; streak white. Fracture uneven. Hardness li'U. Bustle 
pearly oil the cleavage planes, vitreous iu other directions. Transparent, 
translucent. Specific gravity ‘2'ti to 2'fi8. The massive varieties have 
a laminar structure. Found in Norway, Sweden, Dauphiny, Kt.- 
Gotliaril, Scotland, and accompanying felspar in most, of its 


conqaised of a fleshy sponge-like mass, which consists of vertical, 
aggregated, membranaceous tidies, which open mi the surface. In 
these tidies the polypes are seated, which are aseidian ; the mouth is 
encircled with a single series of filiform teiitnculu, which, like those 
of the whole family, are depressed nr incomplete on one side. The eggs 
are contained in the tubes, and are coriaceous and smooth. 


Tile most common species is the A. Stai/nonini of l.amouroux, which 
potash. Analysis, by Stromeyer: silica, 7(f«8; alumina, is commonly found in stagnant wat*Ts, especially when they contain 
i, il-00 • lime, 0"2:j. 1 iron in solution. Tho polype-muss of this species is a sponge-like 

' .. , : Homewliat, elastic, of a blackish green colour, anil is 

more or less apparently porous. It is ootnjiosod of tubes which rise 
j from the base to the surface, and are connected together by a firm 


numerous localities; from this it differs chiefly in containing soda j 
instead of 
1 tl'20; Huda, , 

ABBIJOA ( allnm , white), a genus of plants belonging to the natural 
order LUinrav. Tho species are mostly found at the (.’ape of Good 
Hojie. They arc cultivated in this country, and require tho treat¬ 
ment. of greenhouse bulbs. 

ABBIJ'MUN. In plants this term lias been improperly applied to 
tho substance which in some seeds is interposed tietween the 
embryo and their coat. It varies very much in density, and other 
characters, and is often the most valuable part of a plant. In the 
cocoa-nut it iB tho meat, the milk being a fluid uneondensed portion I 
of it; in the coffee-seed it is tho part that is roasted ; and in corn it i 

is that which is ground into flour. The oil of the castor-oil plant, ] . . ■ . ■ i. , , 

and of tho poppy, the aroma of the nutmeg, and the greasy nutritious ! the best modem accounts is that or Si r. I - I ■ • vale, in the first volume 
hu bstunce that forms chocolate are all the produce of albumen. In I of the ‘ Transactions oftho I.ceils 1 hilosophieal and Biterary Society, 
tho ivory-nut it is the hard part front which it has acquired its i (Johnston, lU i’ith Xim/ihiiln O , 

.. ime j ABCYONID.K, a family ot the Asteroid l’olypes, containing tho 

Thissubstance in the beginning is of a {ffilpy nature, and is the matter i genera Alri/onnim and Surmilirl/iun. they arc distinguished from the 
in which tho young embryo first makes its nppoarancc; iu this state Pevniitiititlir (Sca-I’ens), mid the horgonuulif (Sea-rans), by^the polype- 
it is present in all plants, ’ 
which it is destined, inert 
absorbed by it, cither wholly, 

the like; or in part only, the residue being of a consistence varying . 

between softness, as in the poppy, and extreme hardness, as in the ; diijiurtmn, which was described by Kills under its popular name oi 

’ 1 ‘ 1 * tx 1 11 Ll.i'wl ,,i> 1 Inilil Mmio Ii iiinnnj I i lino Bumi 1 1... 


transparent gelatinous substance. The walls of the tubes are composed 
of a thin peliucid colourless membrane, through which the ova in their 
interior can bo easily seen. The ova are very numerous, although the 
animal itself is comparatively rare, abounding at. one season, and 
almost absent at. another, in the same pond. 

Tltis animal was originally described by Trent!.ley in 1741, mid 
although lie was perfectly aware of its nature at that early period, it 
has been often described since both as a plant, mid a sponge. One of 



date-palm. 


Dead Man’s Hand, or Dead Man’s Fingers. It has been described by 


Botanists find its presence in abundance, or its total or almost total i naturalists by other names, especially Lubulamr. but this is inadmissible, 
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ns having been previously employed to name ft plant. Alcyonium is 
derived from Alcyon, the kingfisher; and thiB word meftiw neo-foam, 
of which the kingfishers were supposed to make their nests. 

The sjwcies in question is one of the most common of our maritime 
productions, and is found on stones and shells and rocks, and con 
frequently bo collected at the low-water mark during a spring-tide. 
It sometimes covers the object to which it is attached as a mere crust, 
at other times it risoB up in one or more conical masses. Where there 
is only one, the fishermen give it the name of the Cow's Paps, from its 
resemblance to the teat of the cow’s udder. The skin is tough, and 
when examined presents little radiated points, which indicate where 
the tentacles of the polypes exist. The tentacles are short, obtuse, and 
ciliated on the margins. The polype-cells aro placed just under the 
skin, at the termination of a series of aquiferous omuls which nil 
throughout the polype-mass. These tubes communicate with each 
other, so that many of the jKdypes are, as it were, collected together, 
forming a compound animal. The space between the tubes is occupied 
by a loose fibrous notwork, forming lozenge-shaped comiMirtmeuts, 
with smaller meshes in them. These interstices are filled with gela¬ 
tinous matter, in which irregular calcareous spicuhe lie embudded. 
The ova are dovelojied in the [Hilype-tubes, and are about the size of 
a grain of sand. They are produced in spring and summer, and 
ultimately discharged from tbo mouth of the polype. 

A second species of Alcyonium, A. ylomcratum, has been described 
by Dr. A. H. Hassall. 

Tho genus Sarcvdictyon has been-described by Professor Edward 
Forbes. Jt differs from Alcyonium in the incrusting, creeping, and 
anastomosing form it assumes. Its jiolypes also are distant from each 
other, and placed in uniserial prominent cells! It bus eight pinnated 
tentocula Only one species has been described, .S', cat emit a. 

(Johnston, Pritish Zoophytes.) 

ALCYONIDIUM (from Alcyonium, on account of its external 
resemblance), a genus of animals belonging to the Infundibulato section 
of tbo Polyzoa, or Ascidian Zoophytes. It presents a fleshy variously- 
lobed mass, containing in it 5-sidod cells, which contain ascidian 
polypes surrounded with a double sheath. The most common species 
of this genus is tho A. yd at inosurn. It is one of tho most common 
productions of the sea-shore, and few persons can have been at the 
sea-side without having noticed it. The older botanists described it 
os a plant. Gerard in liis ‘ Herbal ’ says :•—“ This is a very succulent 
and fungous plant of the thickneBse of one’s thumbo; it is of a dark 
yellowish colour, and bunclieth forth on everieside with many unequal 
tuberosities or knots.” He called it tho ‘ Sea Hogged Statt'e.’ Huy 
called it a Focus; but I.amouroux, who first classed it amongst 
plants, lias tho honour of having discovered that it was studded all 
over with isilypes. We are indebted to Dr. Arthur Farre for a very 
elaborate account (‘ Phil. Trans.,’ 183b) of this creature. Tho polyjie- 
moss grows naturally in deep water attached to old shells and stones. 
It is however washed upon most of our coasts after every storm. The 
mass is clustered or fingered, and rises to tho lioiglit of from (S to 
12 or 18 inches. It resembles u compact sponge, but is moro pellucid 
and gelatinous. The surface is smooth, but is speckled witli dots 
which indicate the Hpots where tho polypes are contained. The 
polypes are so closely connected with their cells that it is impossible 
to siqsirate them without mutilatiun. Tile tentacles aro lb' in number. 

Two other species have been described os froququt ou the British 
coasts, A. hirsutum and A. parasitium. 

(Johnston, Hritish Zoophytes.) 

ALCYONIUM. [Aloyo.nid.k] 

ALDKK. [Aldus], 

ALECTO (one of the Furies of tho Greek mythology), a genus of 
Infundibulato Polyzoa, characterised by the creeping and branched 
character of its poly|ie-muas. There are several species, ail of which 
are found attached to old shells und stones, and are mostly dredged 
for in deep wntor. 

ALETHO'PTEHIB (Sternborg), a genus of Fossil Korns, mostly 
from tho Coal formation. (Pecopteris of Brongniurt.) 

ALETK1S, a genus of plants belonging to tho natural order 
JiUiaeete. One of the species, A. farinosa, is the most intense bitter 
known. It is found in fields and tho edges of woods very commonly 
in tho United States, and is used in infusion os a tonic and stomachic. 
Large dosos produce poisonous effects. 

ALEURITES, a genus of Euphorbiaccous plants, many of the species 
of which nre now referred to Croton. [Ckotov.] 

ALEXANDRITE, a name given to specimens of the mineral Obey- 
sober yl, brought from tho Ural. [Cuuysobkryl.] 

ALO.K is the name given by botanists to tho tribe of plants which 
comprehends the Sen-Woods, Lavers, and fresh-water submersed 
s[iecicH of similar habits. In structure they vary through a vast 
variety of intermediate gradations, from the state of simple microscopic 
vesicles to branched woody individuals many fathoms in length. 
Some of them are only visible to the naked eyo when they are 
collected in heaps; of this nature is the green ana red sliuie that we 
find in damp walks, at tho bottom of Hhaded walls, and in similar 
situations; others grow together in tho beds of the ocean, and when 
they rise to the surface form floating banks of such extent as to 
impede the course of ships; of this kind are the Chordafilum, or 
Bea Cat-Gut, of Orkney, meadows of which have been seen in Soalpa 


Bay; and the Gulf-Weed of navigators, whioh, according to Humboldt, 
being carried by the Gulf Stream, forms two banks in the great basin 
of the Northern Atlantic Ocean, one of which Btretchea over II degrees 
of latitude, and the other over 4 degrees. 

The plants included under this designation ore every day becoming 
better known through the influence which the microscope and better 
methods of investigation are producing in every department of 
natural history. Under the term Alyas Linnaeus included the 
Lichens and othen plants as an order in the class Cryptoyamia, or 
Acroyms. The Li£ens have been long since separated; but tho 
plants that ore now ordinarily called Alyas present ditt’erences quite 
as wide as any that sopamte the orders of the class Exoyens, so that 
we cannot regard the tei-m Algos as of only ordinal value. Dr. Liudley, 
in his ‘ Vegetable Kingdom,’ constitutes an alliance which ho culls 
A lyales, and which he makes to embrace tho following natural orders:— 

1. IHatomaceir, or Brittleworta. 

2. Confervaceas, or Confervas. 

3. Fucace.se, or Son Wracks. 

4. Ceramiacctr, or Hose Tangles. 

6. Cliaracae, or Charads. 

The first of these orders includes the Pcsm ideas, which are almost 
entirely microscopic. They nre hardly Comprehended under tho 
term Alyie at all. [Diatomackje ; Dksmiuuao.J It is only very 
recently tlmt naturalists have come to tho conclusion that they aro 
plants. Tho Charads, or fifth order, present in many respects a 
much higher development than tho rest, and may be justly regarded 
as not belonging to Alya-. [Chabacbas.] The relation of those 
groups to each other und the ttuimal kingdom may be seen in tho 
following diiigrain, given by Frofessor llnrvey in his work on tho 
‘British Aigio.’ 



As Mr. Harvey is tho most recent writer on this subject we shall 
follow him in this articlo. He divides tho Alyas into three sub-classes. 

1. Mdanosperme.se, which are marine plants of an olive green, or 
olivo brown colour, having a monoecious or dioocimiH fructification. 
The spores are olive-colourod; each envebqied in a pellucid skin, and 
either simple, or separating into two, four, or eight spondee. They 
possess antheridia, or transjmrent, orange-coloured, vivacious corpuscles, 
moving by means of vibratile-cilio. 

2. Fhodospermeas, which, with one or two exceptions, ore marine 
plants, mostly of a rosy red or purple colour. The fructification is of 
two kinds : either of spores in extornal or immersed coneeptacles, or 
densely aggregated together and dispersed throughout masses of the 
frond; or of totraspores of a red or purple colour, external, or 
immersed in the froud, and each enveloped in a pellucid skin which 
at maturity separates into four sporules. Some possess antheridia 
which are filled with yellow corpuscles. 

8. Chtorospermar, which are marine or fresh-water plants of a 
green colour. The fructification is dispersed through nil parts of the 
frond. The spores are green, formed within the cells, and often at 
maturity having vibratile cilia. They produce also gemmules, or 
external vesicles, which contain a dense, dark-ooloured, granular mass, - 
which finally separates from the frond. 
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The Melanotpermaa include the following orders : — Fucacetr, The Uminaruteeir, or Tangles, have a densely fibro-cellular structure, 
aporochnacea, Lwminanacta, Dtclyotaceas, Chordariaceas, i'etoear- and their spores are collected togothor in Bori on the • surface of the 
^ _ . frond. These plants are eorinceous or membranaceous in structure, 

1 be Jtucacesr which have for their type the genus /Was, are all of and are little changed by exposure to the air. Some of them are used, 
them marine plants. They are of an olive brown or greenish colour, iMMinariu esculent a is an edible species. It grows to the length of 
and very fine m their texture. The cellular structure of which all 20 feet, and the midrib, stripped of its membranaceous covering, is the 
the Alyas are composed is in these plants in a very condensed state, part that is eaten. L. saccharina, or the Sugar Sea-Belt, is said to be 


assuming a leathery and sometimes even a woody character. The 
liaso of their stem or stipes forms a dense shield-like root, whilst thoir 
upper part is often expanded into a broad foliaceeus appendage. The 


eaten by the Icelanders. In Japan it is also considered u great delicacy. 
L. diyUala, or Sea-Wand, is oaten in Scotland, and is cried about the 
streets of Edinburgh as Tangle. Many of the sea-weeds lielonging to 


reproductive organs consist of small black or vory dark spores, which this and other genera have been found to make excellent manure for 
are collected into sori or are found scattered on various parts of the grass lands. Kelp lias in many instances been used, and it has perfectly 
frond. These spores are enveloped in a thick gelatinous mucus, succeeded. It has boon tried os a top-dresmng, and singly or in 
which soems to be a provision for the purpose of attaching them more combination with other manures on com, pasture, potatoes turnips 
securely to the rocks on which they grow in the midst of the restless &c., with the liest effect. > > 

element to which they are constantly exposod. They are of very To this section belongs the Chorda fllum, Soa-Whiplash, or Sea- 
rapid growth, and only a few months serve to cover a surface of Whipcord, which is often found 30 or 40 feet in length. The frond ..f 


i constantly exposod. They are of very To this section belongs the Chorda flam, Soa-Whiplash, or Sea- 
rapid growth, and only a few months serve to cover a surface of Whipcord, which is often found 30 or 40 feet in length. The frond of 
naked rock with a forest of various species of Fuci. Kelp is maim- this plant is hollow within, interrupted at short distances, an armngc- 
faetured from the species of plants belonging to this section of A lyse ; ment which appears to be for the purpose of enabling the plant to 
the one most commonly collected for this purpose is the Puma iloat in the water, and thus securing the same end as the more highly 
rcsiculosus. Kelp is not now manufactured to any great extent in developed vesicles of Puma veaiciilosua. 

this country, but a few years since it was a source of great wealth in The Dictynlncetr, or Sou-Networks, are a larger section than the last, 
the Western Islands and the western shores of .Scotland [Kk.M\] and are characterised by the beautifully reticulated texture of the togu- 
At one time the quantity made in Scotland and its adjacent isles was ment. Their fronds are of various forms, but all of them are ribleax. 
not less than 20,000 tons annually, which sold at the average price of The Clwrdariacen’ and Jivtorarpaccre have their fronds formed of 
IM. per ton. ... . jointed filament*, which we either free or united into a compound body. 

Of all the species, that which ia the most common is the Focus The Pctocnrpacecc are olivaceous or green marine plants; their 
vesiculosut, great quantities of which are cast upon our coasts, and fructification is momccious, the capsules external, and the globules 
which is known by its Btrap- - placed between swollen ramuli. It contains the genus Fctocarpus and 

shaped, olive-green, forked divi- two others. 

sions, haring little yellowish oval The Jlhodospci-mesc include the following orders :— llhndomrlacta, 

uneven pods at their points, anil KsjQ STfCrJi Ijaurenriaceir, Coral hnneca’. Jtelesseriaceir, Jtliodynieniacme, Crypto- 

by the crackling noise it makes Ills; ■Ky ncmiacew, Ccramiaccai. These orders are distinguished by their 

when trodden upon ; a circutn- „ (3 Ift! brilliant and little-fading tints, tlieir leaf-like fronds, and the collection 

stance which is owing to its stems Jf of their spores into sori, or, if scattered, by the spores being arranged 

having a considerable number of igtafc' l ,-‘% M on a ternary plan. The (,'hondnia criapna, or Carrageen Moss, belongs 

air-bladders, by means of which it VQ.t 1 -.* /:■ to the order Crgptoncmiaceir. In Ireland it is used extensively as mi 

11 oats. The structure of the pods JJjidf Win J™ article, of food, and has lately been sold in Ismdon as a substitute for 

is highly curious. Externally they “ Iceland Moss. It is frequently employed, instead of isinglass, for the 

consist of a bard rind, covered 1 . « manufacture of blanc-mange and jellies. It lias a slight bitter flavour, 

with tumours, each of which has a V U fj 1 I , which may bo removed by steeping for soino time previous to boiling, 

little hole in its centre. Internally t '4 o C n x? Another genus of the same order is l/elidium. A species of this 

they contain a soft mucous sub- V Hfi H/P" genus is said to be the substance collected by the swallows anil 

stance, in which lie, next the rind /, used in tho construction of the edible nests of Java. Strange as 

and immediately below itatumours, it may seem that a tasto for birds’ nests should exist among any 

a number of round balls (it). *-*-*<-*. people, yet so strong is this taste in China, that tho trade in birds’ 

These little balls are composed of Imj o ,. nests forms a very lucrative anil extensive brunch of commerce, 

jointed threads (i) which hold c ’V Burnett, in his ‘ Outlines of Botany,’ observes, “ It litis been estimated 

together a great many little oval that 242,400 ll>s. ol’ birds’ nests, worth in China 234,21)01. and upwards, 

grains (c) enveloped in a sort of are annually exported from the Indian Archipelago.” Tho only pre- 

jelly. These grainR are the spores nciis rcsieu nans. partition the birds’ nests undergo is that of simple drying, without 

by means of which the plant is propagated, and when ripe they are direct exposure to the sun; after which'they are packed ill small 
discharged through the holes in the tumours above described. I sixes. They are assorted for the Chinese market into three kinds, 

Although, from the simple structure of the A lyre, we should not according to their qualities; and the common price for birds’nests 
expect that they would elaborate many of those secretions which in of the first sort at Canton is no less than 3.000 dollars the pecul, or 
higher plants are found subservient to tho use of limn nml other hi. 18a l.Jd. per lb.; for the second, 2800 Spanish dollars the pecul; 


2'hcux vcsiculo&ux. 


animals os food, yet among many of these a gelatinous matter is I and for the third, lfSOO. The collecting those bin In* newts, according 
secreted, which is nutritious. In Gothland, the /•’. vesiculosa* is given ns j to Mr. Crawford, is ns perilous a toil as our fearful trade of gathering 


provender to lings, and hence is called Swine-Tang. Many other animals 
will also eat this plant ns food, in times of scarcity. It is also collected 
in Jersey, and when dried is used ns fuel. The fishermen both of our 
own and the Dutch coasts use this Fucaa and the F. serratus for pack¬ 
ing up their fish; the latter is however preferred, ns, from containing 
less mucus, it is loss likely to ferment. The Puri were at one time 


samphire; for he says, “ The nests are obtained in deep and damp 
cnvcR, and are most esteemed if taken before tlie birds have laid their 
eggs. The coarsest are those collected after tho young have been 
fledged. The finest nests are the whitest; that is, those taken la-fore 
they are defiled by the young birds. They are taken twine a year, 
and if regularly collected, and no unusual injury offered to the caverns. 


used considerably in medicine, as well ns other forms of Alyir, but ; tlie produce is very equal, and the harvest very little if nt idl improved 


since the discovery of theft active principle, iodine flonrXK, Kkci Cyo., 
Arts and So. Div.], they have been comparatively littlo used. Accord¬ 
ing to Ecklou, the Laminaria Ituccinalis of the Gape of Good Hope is 
the sea-weed that produces the greatest quantity of iodine. 


by being left unmolested for a year or two. Some of the caverns are 
extremely difficult of access, and the nests can only be collected by 
persons accustomed from their youth to the office. In one place tin- 
caves are only to be approached by a perpendicular descent of many 


Tho Saryassum vulyare, or Tropic Grape, the Focus na/ans of. older hundred feet by ladders of bamboo anil rattan, over a sea lulling 
writers, is remarkable for the immense quantities in which it occurs in violently against the rocks. When the mouth of the cavern is attained, 
certain portions of the ocean. It only gi-ows within forty degrees of tin- perilous office of taking the nests must often lie performed by 


thssequator, on each side, although occasionally thrown up by currents 
on our own shores. In some parts of tlM ocean it is so coimtant that 
it is said to assist pilots in rectifying their longitude. It was tho 
occurrence of immense fields of these weeds that struck the sailors of 
Columbus with so much awe, and led them to suppose that Providence 
ha«i determined to frustrate their course, which nearly terminated in 
tlie giving up of their great attempt to discover the New World. 

Alaria esculent a, when stripped of the thin part, forms a part of the 
simple fare of the poorer classes ef Ireland, Scotland, Iceland, 1 lonmark, 
and the Faroe Islands. 

The Xporochnacea; are a small group, composed of tho Scatter-Tuft 


torch-light, by penetrating into tlie recesses of the rock, where the 
slightest trip would lie instantly fatal to the adventurers, who see 
nothing below tin -111 but tlio turbulent surf making its way into tho 
chasms of the rock.” (Crawford's ‘ Eastern Archipelago.') 

Several other species of (ir/ulium arc made use of as food, more 
especially in the East, where they are added to dishes to render tho 
hot and biting condiments more palatable. 

The Jr idea rdulis, Edible Dulse, is a favourite food with many of the 
Crustacea, as lobsters, crabs, Ac.: it is also eaten by tisliirmcn, both 
raw nnd roasted. It is said to resemble in flavour roasted oysters. 
The Ualymenia palmata was at one time used as a masticatory, but 


(Sjiorochnus) and three other genera, which are remarkable for liearing its use has lieen supplanted by tobacco. It is still,.however, used as 
little tufts of fine green filaments on the fronds. They are of an olive ,a popular remedy in scorbutic and other cutaneous diseases. “ To 
or yellowish green colour : they become flaccid on exposure to the air, the Icelanders it is a plant of considerable importance. They prepare 
acquiring a verdigris colour, and possess the property of decomposing it by washing it well in fresh water, and exposing it to dry, when it 

.ll_4 1__!iL _1_ • 11____ .wxtn.A _ ! _ _ A • ...l.il.x in outran* nml in. 1 n + ti 1 »1 


other A Igrt with which they may come in contact. 
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gives out a white powdery substance, which is Bweet and palatable, 
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ami covers the whole plant. They then pack it in cask a to keep it from 
the air, anil thus preserve it ready to he eaten, either in thin Htate with 
fish and butter, or, according to the practice of wealthier tables, boiled 
in milk, and mixed with a little Hour of rye. The cattle are also very 
fond of this sea-weed, and sheep are said to geek it with guch avidity 
us ofteu to be lost, by going too far from the land at low-water.” 
(‘Quart Kev.,’ vii. OS.) From this latter circumstance it was called 
J'urnt orinnt, or Sheep Dulse. In Kamtcbatka it is used for making a 
fermented beverage, which is easily produced on account of the great 
quantity of sugar thin plant contains. 

Amongst the Rhodt/meniaeae is tho genus Grttnillaria, the species 
of which are also used ius food, and one of them, ft. linhennulct, is highly 
valued in Ceylon and other parts of the Most, anil hears a groat 
resemblance to 0. tioiapmun, a species of tho British coast, and which 
I)r. Greville says is little inferior to the first, and has Iwcn used in this 
country huth os a pickle and a preserve. Thu (1. tvna.r, the Pucat 
tauix of Turner, is invaluable to tho Chinese as tliu basis of an excel¬ 
lent gluo and varnish. “Though a small plant,” says l»r. Creville, 

“ the quantity annually imported at Canton from the provinces of 
Kokoili and Tchikiiiug is stated by Mr. Turner to bo nlsmt 27,000 lbs. 

It is sold for 0d. or Hd. per pouud, and is used for the purposes to 
which wo apply gluo and gum arahic. The CIuiicho employ it chiefly 

in tho manufacture of lanterns, to strengthen or varnish tho paper, and 
sometimes to thiuken or give a gloss to silks or gauze." Mr. Neill 
thinks it probable that the gummy matter called ohin-chou, or hai-tsai, 
in China and Japan, may be composed of this substance, Windows 
made of slips of bamboo, and crossed diagonally, have frequently their 
interstices wholly lilied with tho transparent glue of hai-tsai. 

A celebrated vermifuge on the Continent is prepared from the 
II linint/utcorliiii, a genus which grows in the Mediterranean, and goes 
by tho name of the Coralline of Corsica. It. lias also been recommended 
as a remedy in cancer, hut is seldom used ill thiH country. 

The Plurnmin in, or Hair-Flag ( Ihtlrtt riattar), is one of tho most elegant 
plants of this section. It was formerly used much in tho construction 
of artificial landscapes on paper, and its collection and preparation 
gave employment to many of the poor on our coasts. 

The order Crratnitu-rtr contains six genera, one of which is the 
iiriffi.lhtitt., a plant named after Mrs. Orilliths, who has done much to 
advance tho knowledge of the order Alj/w in Croat Britain. Tins 
most extensive genera in this tribe are Calathninnioii and Poljitiphoiiia. 
Most of thu species belonging to these two genera are natives of tliu 
sea, and are found attached to rocks, and to shells, stones, and 
corallines which are thrown up by the waves. Many of them are also 
found parasitic upon thu larger Hoa-ulgie, as tho various species of 
Piunt ami others. 

The ('/tiiirus/iiriiiitr include the orders Sij./i.uttfretr, f '(>»frrvarctr, 
Vh'.v'r.v, OtrUlaliirii imr, Xnt'iimn-te, and PitlnieUiifriv. 

Tho order Riplnnntcrtr consists of plants which are found in the sea, 
in fresh water, or oil dump ground, of an herbaceous green colour. 
The frond is either composed of membranaceous, filiform, continuous, 
simple, or branched tubes, or formed of a combination of similar 
tubes, forming a spougy'or eriistaoeous, globular, cylindrical, or Hat, 
body ; the reproductive organs arc vesicles produced on tho outer 
surface of the tubes, filled witli a dark given granular mass. This 
tribe contains four genera : Cut/tain, HrynptU, Vanr/i rin, and 
Unlrt/tlinm. The most interesting genus is Vttnrhrria, on account 
of tho remarkable observations that have been made upon its repro¬ 
ductive granules by Unger and other botanists. | VaitciikriA.| 

Ctnlinin, the Sea-Purse, is u hollow, sub-globose, dark green plant, 
composed of an interwoven muss of tubular eoutinuuns filaments, the 
reproductive vesicles being attached to the filaments near the surfoee 
of the frond. There are two British speoies found on submarine 
rooks, Hrynptit has two British species, which are also marine plants. 
The frond is ineinliriinaceous, filiform, tubular, cylindrical, glistening, 
branched ; the branches are imbricated, or distichous and pinnated, 
and filled with a fluid containing minute granules. Their numerous 
branches give them the np|uiaraucc of feathered mosses bonce their 
name. HilrjitUit.fi (from Bdrput), n < I rape-Bunch, is nothing more than 
a spherie.il vesicular receptacle, filled with a watery fluid : it opens 
at the apex, and has, descending from the lower part, a bunch of ; 
r.ulical fibres. In structure this plant resembles Cinlitmi, but it is 
much smaller, the receptacle not being bigger than a grain of mustard, 
and it grows upon the ground in moist shady situations. Granules 
are contained in the watery fluid within the plant, uml when the 
weather is dry, tile upper part of tho receptacle collapses, giving tho 
plant a cup-shape. 

The ('onfrrrttretr are for tho most part green plants, but sometimes 
pink or brown. The fructification consists of a granular, coloured 
internal mass, which assumes various forms. 

The goniis Confirm, although still containing numerous species, 
hits lien much reduced by the formation of now genera. It has 
however still an indefinite character, on account of the comparatively 
little att-ntion which the order Alya has received from Isitanists. 
Tho “ filaments are articulated, free, distinct, uniform, simple or 
branched. Fruit (?), an internal, coloured, granular muss (endo- 
ohrome). Colour given, rarely purple or orange.” Tho species of 
Conferva aro found wherever there is water. In running streams 
they attach themselves to tho stones at the bottom, and are so 


abundant frequently in stagnant ponds and pools ns to conceal 
everything else. Some few of them aro found in sun-water, and 
some on dry land. Some of the species have been found developing 
their peculiar forms under the influence of the ingredients of different 
mineral-springs ; and uuo, tho Conferva thermal it, is only found in ther¬ 
mal springs. Under favourable circumstances they sometimes go on 
developing to an immense extent in lakes or ponds in which they 
gr t\v. They are generally at first green, but ns they ascend- to tho 
surface of the water, and are exposod to tho air, they become whitish. 
Tho rapidity of the growth of these plauts is sometimes very 
extraordinary, and lakes, and even tho ocoan itself, ore covered for 
several miles with floating masses of Conferva several inches in depth. 
Of the various species of Confrvtr, the C. fracta, tho C. crit/iata, 
and C. rirn.lti.rit are most abundant in this country. These plants aro 
frequently called Crow-Silks, and in some parts of the country, when 
dried, they have been used for tho purpose of stuffing beds, also ns 
wadding for stuffing garments. Dr. Lighttbot says be Inis seen at 
Edinburgh it kind of paper manufactured from the fibres of Conferva 
frartn, C. tt-t/tiyrtipila, Olobo Crow-Silk, or Moor-Ball, is found with 
its filaments rolled up into tho form of a ball, so that it has the 
appearance of the balls of hair occasionally found in the stomachs of 
animals. It is an inhabitant, of lakes, but is rarely found. It is not 
fixed to anything, but floats about at tho mercy of the waves. Tlie 
balls vary in diameter from half an inch to four inches. 

The geuus fljidruilicti/on has filaments which form a network with 
regular polygonal meshes, and viviparous articulations. There is but 
one species, tho li. ulriculnlnin, Uummou Water-Net, which is a rare 
plant, and found only in ditches and pools in the middle ami southern 
parts of Kugland. It is a beautiful plant., forming a tubular nut, 
which floats freely in thu water. Tho meshes of the net-work aro 
Miutagomil or hexagonal, and vary in diamoter from half a line to 
lalf an inch, uml the filaments from thu width of a human liair to 
that of the coarsest hog’s-liristle. 

The genus Moutj ntiii, named after J. B. Mmigeol, a German 
botanist, has articulated simple filaments, whioli aro finally united by 
transverse tubes. The etidochromc is granular, at length forming 
roundish globules at, the point of conjugation. This is one of the 
genera of coufervoid plants whose filaments are said to unite before 
reproduction bikes place. That this conjugation does take place 
previous to their granules possessing any reproductive power, in 
many of the species, there can bo no doubt. But there are many 
species of Cniifrrrtr which belong to the conjugate group of genera, 
in which tile phenomenon of conjugation does not bike place previous 
to reproduction. These exceptions occur more particularly in the 
genus Zijynriiin. f/YONUMA. j Several species of Moiiy.ntift aro found 
in Great Britain ; the most common is tho M. tj. tiHjlt.ra, which is 
abundant in pools and ditches, sometimes covering a space 150 or 40 
feet in diameter, ami being of a yellowish-green or dull yellow colour. 
The filaments are exceedingly fragile. 

The genus Tijutlitridea has simple filaments, inosculating by 
transverse tubes. Thu etidochromc is in two roundish masses, which 
after conjugation unite to form a single globule. The species are 
found in ponds and ditches, mostly commencing their existence at 
tho bottom of thu water, and after a little time rising to the surface, 
where they form masses varying in sizo, of a yellowish and yellowish- 
green colour. 

The L’lratytr include plants which are found in tho sea, in fresh¬ 
water, or on the damp ground : they are generally of an herbaceous 
green or fine purple colour, and liavo a thin, tender, membranaceous, 
reticulated structure, rarely gelatinous ; they lire generally furnished 
with a very minute scutate root, whioli is either expanded or tubular 
and continuous; the reproductive organa consist of roundish, mostly 
quaternnte granules, or minute opercular grains, which are imbedded 
in the delicate membrane of the plant. This order contains about 
ten genera, of which the five following are British : Pnrjiht/ra, Vim, 
Tetratpnm, Rnieroinorpha, and Hnnt/ia. 

Porplttjra (from ir optptipeos), the Purple Laver, lias a plain frond, 
exceedingly thin, ami of a purple colour. The reproductive organs 
are of two kinds:—1, Roundish granules arranged in fours, mid 
imbedded in tho whole substance of the frond; 2, Masses of smaller 
ovate granules, which am scattered without order, chiefly towards the 
margin of tliu frond. Four species of the Purple Laver are enume¬ 
rated. The most common is the Porplti/ra.lariniata, which has its 
fronds aggregated uml deepljjyJeft, the segments dilated, and variously 
cut and waved. This plantis common in the sea from spring to 
autumn, and grows on rocks and stones, whence it is often torn by 
tho violence of the waves, and thrown on the shore. The frond of this 
plant abounds in u viscid gelatinous matter, which is said to he very 
nutritious. On this account this plant, under the name of Laver, is 
much eaten in many places, especially tho south of England. Whou 
collected, it is kept in jars with salt, and when brought to the table 
is served up with lemon juice. Dr. Liglitfoot states that in the 
Western Isles it is gathered in tho month of March, and that, when 
pounded and macerated with a little water, the inhabitants eat it with 
pepper, vinegar, and butter. It is sometimes stewed with leeks and 
onions. But although this plant is abundant enough, it is only very 
partially used as an articlo of diet 

Viva the Green Laver, has a membranaceous frond of a green colour 
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with its reproductive granules arranged in fours. There are seven 
British spccioa of ('Ira : three growing in the sea, one in fresh water, 
and three in damp places on the land. 

II. lalistima , the Brood Green Laver, has a plain, widcly-oblong or 
roundish frond, waved, and of a green colour olid tender substance. 
It is on abundant plant on the rocks and stones of the sea in summer 
and autumn. In common with V. 1m clura, the Lettuce Green Laver, 
it is gathered and eaten in the Hamo way as the Purple Laver. It is 
also known under the name of Oyster Green. This plant is popularly 
supposed to be good for scrofulous habits. It is sometimes applied to 
the forehead to relieve headache in fevers, and also to procure sleep. 
V. bullosa, the Blistered Green Laver, is the fresh-water species. It 
has an obovatc, saccate frond, which is gelatinous, and at length 
becomes irregularly expanded, waved, and bullate. It is a very fre¬ 
quent plant iu stagnant pools and ditches of fresh water, often covering 
the whole surface of the water, and giving it the appearance of being 
in a state of fermentation. Mieroscopieally examined, this is an object 
of no common beauty ; it seems us if composed of little green balls, 
about as big as the blood-cells in the human blood, having no sort of 
adhesion with each other, but holding together by n transparent thin 
jelly. It is by these little green balls, or by tho matter they contain, 
that the (lira is propagated. The common Laver of tho shops very 

nearly resembles it, but is a merino species. The terrestrial species 
of (/tea are found growing on walls, rocks, the roofs of thatched houses, 
and especially in places exposed to much moisture. U. (hennalis grows 
in hot springs at a temperature of 117“ Fahrenheit. 

Tho genua Tetmsjmra, named from the quaternary arrangement of 
its granules, inhabits fresh water, anti includes two British species. 
The fronds are tubular or inflated, and gelatinous. 

Tho Kaleromvrjiha, 'Water-Gut, has a tubular, hollow, membra¬ 
naceous frond, of a green colour and reticulated structure; the 
reproductive granules are arranged in threes or fours in the reticu¬ 
lations. Seven or eight species of this genus have been described as 
British. They are all inhabitants of the sea, or of pools and ditches 
of salt-water, with tho exception of E. intest inalis, which is also found 
in fresh-water pools. All t.lio species are long, varying from two or 
tlirco inches to' three feet in length, and when floating iu the water 
very much resemble the* intestines of an animal hence their name. 

Jlaio/iii was named after Hoffman Bang, a Danish naturalist, who 
wrote a work on the Vmfernr. It lias a flat, capillary, membranaceous 
frond, of a green, reddish, or pnrplo colour. 

The order Oscillaloriarrir is composed of (limits which are green or 
brown iu colour, with continuous tulmlnr filaments, seldom branched, 
though often joined together so as to appear branched. Tho fructifi¬ 
cation consists of nil internal mass divided by transverse septa, finally 
separating into roundish or lenticular sjiondia. This tribe of plauts, 
like tlie others, is found wherever there is water, and is more abundant 
in fresh water than in the sea. There are however many of them 
found in tins sea, and also in mineral-waters. Many of the species, 
especially of (hrillatovia, are endowed with a power of moving so 
apparently spontaneous, that some naturalists have placed them among 
animals, as well as tho more minute forms of plants belonging to tho 
order Alytr. Captain Carmichael, who devoted much attention to this 
subject, has made tlie following observations, which were published 
from among his MSB. by Mr. Harvey: “1 have been induced to 
bestow Considerable attention on such of t he species as fell under my 
notice, on account of the singular motion remarked in the filaments 
by various naturalists ; and I do confess that the result, is something 
like conviction that they belong rather to the animal than to tho 
vegetable kingdom. This motion or oscillation luvs been attributed 
to various causes—to the rapidity of growth, to the action of the 
light, or to tho agitation of the water in which the specimens were 
immersed for inspection; but none of these afford a satisfactory 
explanation. The last may be put to tho proof by a very simple con¬ 
trivance. Let a small portion of tho stratum be placed in a watch- 
glass nearly filled with water, and covered with a circular film of tale, 
so that its edge may touch the glass ; tho water will be rendered as 
fixed na if it was a piece of ice. Tho glass may now be placed under 
the microscope, and tlie oscillation of the filaments viewed without 
any risk of disturbance from the agitation of tlie water. By following 
this course it will be speedily perceived that the motion iu question 
is entirely independent of that caiiso. Tho action of light as a cause 
of motion cannot be disproved, because we cannot view our specimens 
in the dark ; but indirectly there is nothing easier, if a watch-glass 
charged as above be laid aside for a night, it will bo found that by 
next morning not only n considerable radiation has taken place, but 
that multitudes of the filaments liavo eutirely escaped from the 
stratum; both indicating motion independent of light. Rapidity of 
growth will show itself in a prolongation of the filaments, but will 
not account for this oscillation to tho right and left, and still less for 
their travelling in the course of a few hours to the distance of ten 
times their own length from the stratum. This last is a kind of motion 
unexampled, I believe, in tho vegetable kingdom. There is another 
point in the natural history of tlie Oscillatorica', which favours tho 
opinion that they are animalcules. It is the extremely limited term 
of their existence. The community, if T may so call it, lives for several 
months ; but the individuals die off, and are succeeded by others with 
a rapidity to which there is no parallel among genuine plants. If a 


.small portion of stratum, say one-fourth of an inch iu diameter, be left 
for three or four days in a wateli-glass filled with water, the whole 
area of the glass will be found covered with a thin trmispareut pellicle 
or incipient stratum, derived from the filaments that had successively 
radiated and died iu tho course of that short poriod." 

There are several genera in the order OsaillaloriaceirStlr/oruma 
has cylindrical, cartilaginous, branched, inarticulate filaments, inclu¬ 
ding granules ranged in transverse dotted riligB. Scylmuma hnH 
branched, flaccid, tough, continuous, tubular filaments, with brown 
or olive-coloured endoehromc, which is transversely striated, and at 
length separates at the stria) into lenticular ejioridiu. Cnlolhrir has 
erect tufted or faseienlate filaments destitute of a mucous layer, 
fixed at the base, somewhat rigid, without oscillation. Tho tube is 
continuous, and the endoebrome is at length dissolved into lenticular 
spm-idia. Many of the species of Vnhdhri.c are parasitical mi other 
plants. It is to this genus that the Confrrra nirea of Diliwyn belongs. 
It is the Catolliri.r nireA of Agardh. This plant is remarkable for its 
habitat in springs impregnated with sulphuretted hydrogen. It was 
first found in the sulphur-springs of Croft in Yorkshire, by l)r. Willan, 
and has since been found by other observers. l)r. Daiibony found it 
in many of tho sulphur-springs of the Continent, and Dr. Lankester 
collected sliecimeus at Moffat, Hnrrowgate, Askern, and other places 
where there were springs impregnated with sulphuretted hydrogen. 
Tile decomposition of this plant, probably mixed with the remains of 
other organic beings inhabiting the springs, has led to the supposition 
that the springs in which it was found contained a pseudo-organic 
matter which has 1 >ocn called by the names of Baregiue, ssuogenv, and 
glairine. This was the opinion of tlie late Professor Angliida; but 
Dr. Lankester, having been able to form glairine by the decomposition 
of the filaments of Vnlotbri.r nirea, renders it prnbnhlo that there are 
no compounds in mineral-waters, except the salts, which have not 
been derived from plaids or animalcules inhabiting the waters. 
('Annals of Nat. Hist.,’ DG1 ; ‘ Notice of Plants and Animals found 
in >Sulphureoiis Waters,’ by E. I .link ester, M.D.) The genus Lynybya 
has free, flexible, elongated, continuous, decumbent filaments, destitute 
of a mucous layer; the eiidoehronio densely inundated, and separating 
at the annuli into lenticular sporidiiu This genus wns named after 
H. C. Lyngbyo, a Danish botanist, and author of a work oil the Al'/ir 
of Denmark. Some of the species are very common. Thu L. mu ml is 
is found almost oil every dump wall or walk, forming an intensely 
green stratum of indefinite extent, which is very conspicuous after a 
shower of rain. Other species arc parasitic upon some of the Euri 
and are found in the sea. 

Thu genus (brillntorin lias rigid, elastic, oscillating, simple, 
continuous filaments, which are invested by a common mucous 
matrix. The species are very numerous, lmt ninny of them are very 
difficult to distinguish. They are not all found immersed in water, 
but always occupy damp places. Tin*. II. Itniiisshna is all inhabitant 
of the warm springs of Bath, occupying broad velvet-like patches of a 
dark green colour. Its singular appearance, Sir J. E. Smith observes, 
’’arises from the filaments being eoliectedtogetlier into little ascending 
tufts, apparently rooted ill tlie muddy deposit, of the water. Knell 
tuft, proves, on examination, to consist of simple, •vuilorm, iu-h 
filaments, crowded together, and quite pellucid and equally destitute* 
of joints and luiuielies; their diameter is not more than an S-JliOiMli 
or lU-lOOOlh part of all inch.” 



Oscilluturiu ilistorla. a, natural size ; A, fi, magnified. 


The ovder AWorarne consists of plants with elliptical or globose cells 
connected in gelatinous iiioniliform strings. The filaments are separate, 
or several are united together in a gelatinous frond. The cells com¬ 
posing tlie filaments are of two kinds; first, a set of a blight green 
colour, which constitute the greater part of the filaments, and 
secondly', solitary cells of djflereht form and size to the rest, destitute 
of colour, and covered with cilia. They* occur at intervals in all the 
filaments, and are called ‘connecting cells,’ or ‘heteroeysts.’ They* 
probably represent the luilheridia in the h’gher plants. 'Jim 
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Noafocaeem are chiefly found in fresh-water streams and damp 
ditches. 

The Pahnrllacmt arc amongst the lowest forms of the A Igtr. They 
Consist of glolxise or elliptical cells, which are more or less distinct, 
and are collected together by means of a string-layer into a frond. 
Tho genus Protucoccne has only one sjiecieH, the P. nivalin. This little 
plant has gained a large share of attention on account of its being 
supposed at one time to be the cause of red snow. Now however the 
animal kingdom has put in a claim for a sharo in the production of 
this phenomenon. [Snow, Red.] Most of the species of JltrmatoccM 
are of a ml colour, and give an appearanco like that of blood to the 
rocks on which they grow. These appearances have often been 
regarded with a superstitious eye, and looked upon a* warnings or 
omens from Heaven. One of the species of Palmclla, the P. criteria, 
has a dark blood-red colour, and on that account has been called ‘gory 
dew.’ It occurs on white-washed walls, especially in damp cellars; 
and in such situations has sometimes given occasion for alarm, on 
account of its having the appearance of stnins of blood. The other 
specieB of Ptdmdla have various colours, as yellow, green, and black. 
They are found in fresh water streams and on rocks oil the soa-shore. 

(Harvey, Britieh Marine A Igtr; Hooker, Brit ink Flora; Agnrdh, 
Spadtt Algnram ; Urovillo, A Igtr Brilannicre ; Lindley, Vegetable 
Kingdom; Hassall, Freeh-Watcr Algm; Burnett, Out linn of Bolang.) 

ALGA?, FOSSIL. The remains of neo-weeds in a fossil state are 
less common than their probable abundance in the ancient ocean and 
the generally marine origin of tho strata might have led to suppose. 
This arises portia) is from the cellular texture and destructible nature 
of the murine plants. Traces however of several gonera occur in 
Silurian, Carboniferous, Liassic, Oolitic, Cretaceous, tuid later deposits. 

ALOARORA BKAN. [Ckhatonia.] 

ALHAGI (from the Arabic Aghul or Algid), a genus of plants 
lielonging to the natural order layitminotne. The specioH are undur- 
shrubs or herbs with simple leaves and minute stipules. Tho flowers 
are red, and disposed in racemes along the peduncles. 

A. Manronim is a native of the deserts of Kgypt, Syria, Mesopo¬ 
tamia, mid other countries of tho Host. This plant yields a species of 
manna which is called Trnngilnn or Terongabin. It is chiefly gathered 
in the neighbourhood of TnuriH where tho plant grows abundantly. 
The matum is a natural exudation from tho leaves and branches of 
the plant, and ih most abundant during hot weather. In Arabia it is 
supposed that the manna fulls from heaven on tho plant. It first 
appears in the form of n small drop as of honey, which goes on 
increasing in si/.o till it is about as largo us a coriander seed. The 
manna yielded by tl»H plant does not appear to lie imported into this 
country. It is principally made use of at tho present day in Persia, 
and iH known by tho name of Persian Manna. It is employed as food 
for cattle. Two other Hpoeies, A. Ctiiiuionim. and A. Kipaulemie, are 
descrilied by botanists, and cultivated in the greenhouses of this 
country. They also yield manna. 

ALIKMA [Ai.ismaceao.] 

ALISMA'CKA?, a natural order of plants belonging to tho class 
Emlogeii*. It is known from all tho other orders of tho same division 

by its gonera having tho 
sepals and petals perfectly 
distinguishable from each 
• other both in colour and 
situation, and by their 
MU-pels lieiug extremely 
numerous. In many points 
they uppronch very nearly 
to the Crowfoot Tribe 
( Ranuneulaecir ), from which 
tile structure of their 
embryo and their endoge¬ 
nous mode of growth dis¬ 
tinguish them. 

All the species are aquatic 
plants, with rather broad- 
ribbed loaves and white 
flowers. They appear to 
bo destitute of any active 
properties, except a slight 
degree of acridity, which 
however doos not prevent 
the rhizouui of some of them 
from being eaten in Chino. 

The order receives its 
name from the genus A litma, 
one species of which, 
.... A Uttma Plant ago, a common 

Great Water Plantain (Abasia Plantago). wild plnnt „ f Great Britain, 

in wet ditches and by liver sides, has had the unfounded reputation 
of being a cure for hydrophobia. Its powdered root is given in doses 
of from half a drachm to a drachm, either infused in wiue or mixed 
with syrup. * 

ALKANET. [AircnrsA.] 

ALLAGITE, in Mineralogy, is a variety of tho tri-silicate of 
of Manganese. 



ALLA LITE, in Mineralogy, a variety of Dioptide or Pyroxene. 
[PruoxENE.J 

ALLAMANDA, a genus of plants belonging to the natural order 
Aporynacecr. It was named alter Frederick Allamiuid, a surgeon who 
travelled in Guiana, in 1769, and afterwards in Russia. He was a 
correspondent of Linntcus. 

The species of this genus are shrubs yielding a milky juice, with 
verticillate leaves, and many-flowered peduncles of large yellow flowers. 
They are worthy of cultivation on account of the beauty of their 
flowers and folinge. They are all natives of South America, and when 
cultivated require a strung moist heat to make them flower freely. 

An infusion of the leaves of A. cathartica is said to act os a 
powerful purgative, and an overdose to produce poisonous effects. 

ALLANITE, in Mineralogy, a synonyme of Orlhite, which is ono 
of the silicates of cerium mixed with other substances. [Obthite.] 

ALLIGATOR, a name originally given by the British Colonists of 
the Southern States of the North American Union, to a large species 
of reptile closely resembling tho Croeodile of Egypt, but which 
modern researches havealiown to possess characters geucrically differing 
from those of that animaL Tho won! is supposod to be a corruption 
of an old Indian name. According to its modem acceptation among 
zoologists, the name is no longer couflned to- the species most 
commonly found in Carolina, Louisiana, and tho other Southern 
States of tho Union; but it is applied generically to all the other 
American species which agree with it in itH most prominent and 
influential characters, and which have been called Caymans, Jscares, 
Ac., by tho Spaniards, Portuguese, and Indians of South America. 
The characters which are projier to tho Alligators, and by which they 
are distinguished from the Crocodiles of tho Old World, are by no 
means of such importance with respect to tho influence they may bo 
reasonably supposed to have upon the habits and economy of these 
animals as to warrant the formation of these reptiles into a distinct 
and separate genus: their manners and habits are precisely those of 
the true crocodiles, and if they differ in certain minor details of 
structure, this difference shonld be considered not os a generic charac¬ 
ter, but as purely specific. 

M. Cuvier thus distinguishes the Alligators from tho true Crocodiles: 
“The alligators have tho head less oblong than the crocodiles; its 
length is to its breadth, measured at the articulation of tho jaws, as 
three to two; the teeth are unequal in length and size; there are at 
least 19, sometimes even as many as 22, on each side in the lower jaw, 
and 19 or 20 in the upper. The front teeth of the under jaw pierce 
through tho upper at a certain age, and tho fourth from the front, 
which are tho longest of all, enter into corresponding holes of tho 
upjier jaw, in which they are concealed when the mouth is closed. 
Tho hind legs and feet are round and neither fringed nor pectinated 
on the sides; the toes are not completely webbed, tho connecting 
membrane only extending to their middle; and finally, the post¬ 
orbital holes of the cranium, so conspicuous in the true crocodiles, 
are very minute in the alligators, or even entirely wanting.” The 
Crocodiles, properly so called, on the contrary, havo the head at least 
twice ns long as it is brood; 15 tooth on each side of the lower jaw, 
and 19 on each sido of the upper. The incisor or front teeth, ns in 
the alligators, pierce through tho upper jaw, ut a certain age, but tbe 
fourth or largest of the lower jaw, instead of being received into a 
corresponding hole of tho upper, pusses into a notch on each side of 
it; mid finally, the hind foot ure bordered by a denticulated fringe, 
and the toes are completely united by a swimming membrane. 

Tho characters here reported as peculiar to the alligators and croco¬ 
diles respectively, are evidently not of sufficient importance to exert 
any vory sensible influence upon their general economy. Of the 
characters and organic modifications which they possess in common, 
tlic prineijial is the long taper tail, strongly compressed on the sides, 
and surmounted towards its origin with a double series of keel-shaped 
plates, forming two upright denticulated crests, which, gradually con¬ 
verging towards the middlo of tho tail, there unite and form a single row 
to the extremity. Its great size, and latorally-compressed form, render 
tho tail an organ of the utmost importance to the crocodiles and 
alligators : it is true that its weight materially impedes their motions 
on dry land, but it is a most powerful instrument of progression in the 
water, and influences the aquatic habits of these animals much more 
than their webbed feet. The latter character, indeed, is comparatively 
of little weight: the hind feet are only used to assist the progression 
in slow and gentle motion, but in all sudden and violent actions tho 
toil alone is the active instrument; and even when the animal is 
surprised on land, as we are assured by Adanson, it becomes a 
powerful weapon of offence. The compression of tho tail is not 
Iieculiar among reptiles to crocodiles, though so powerfully influencing 
their habits; but the second character which is common to the entire 
genus, namely, the palmated or setni-palmated hind feet, is exhibited 
by no other genus of reptiles, though all are more or less addicted to an 
aquatic life. This fact sufficiently demonstrates the small influence 
which the palmated form of the extremities exerts upon the economy 
of these animals in general. Still this character is by no means devoid 
of importance, though in proportion to its utility in nqnatic progression 
it renders the terrestrial motions of the animals oxtremeiy slow and 
awkward; and this effect is still further increased by the length and 
weight of the toil at one end, and by the anatomical structure of the 
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nock at the other. Each of the cervical vertebras hae on either side a 
species of false rib, and their moeting at the extremities along the whole 
neck completely hinders the animal from turning its head to either side, 
and renders all its movements stiff and constrained. Neither is the pace 
of the crocodiles on land so swift as to make them objects of fear to 
ordinary quadrupeds; a man can oosily outstrip them, and so sensible 
are these animals of their own inferiority in this respect, that they 
immediately retreat to their more congenial element upon the most 
distant appearance of the human species. 

The other general characters of the crocodiles and alligators consist 
in their long flat heads, thick neck and bodies, protected by regular 
transverse rows of square bony plates or shields, elevated in tho 
centre into keel-shaped ridges, and disposed, on the bock of the neck, 
into groups of different forms and numbers, according to the species. 
The mouth is extremely large, extending considerably behind the 03 -ea, 
and furnished in each jaw with a single row of conical teeth, all of 
different sizes, and standing apart from one another: these arc hollow 
within, and never vary in number, but are successively pushed out and 
replaced by others of larger dimensions, as the animals increase in age 
and size. The tongue is short and lioshy, and attaches to the under 
jaw throughout its wholo extent. It is consequently incapable of 
protrusion, and from its small size and backward position soldom seen 
even when tho animal opens its mouth, which circumstance occasioned 
the belief so universally prevalent among the ancients, that tho croco¬ 
dile was altogether deprived of this organ. The eyes are placed on 
the upper surface of the skull, are much approximated towards one 
another, and provided each with three distinct lids : the nostrils form 
a long narrow canal, placed at the extremity of tho muzzle; the ears 
are closed externally by two fleshy valves, and l>eneath the throat are 
two small pouches or glands, which open externally and contain a 
musky substance. Finally, the feet are provided with five toes before, 
long and separate, and four behind, more or less perfectly united by 
membranes: of these, tho three interior alouo on each foot are pro¬ 
vided with claws, so tbit the two outer toes on tho fore-foot, and one 
on the hind, are constantly clawlcss. 

Jlabits of the Alligator .—It is reported by l*liny, that tho Egyptian 
crocodile retires to a secret cave or hiding-place, on tho approach of 
winter, and spends three or four of the coldest months in a state of 
lethargy, and without taking any food : this phenomenon, usually 
called hybernation, is almost universal among reptiles and gorpents, 
at least in temperate and high latitudes, ami has been repeatedly 
observed with regard to the alligators. On the approach of the cold 
season theso animals bury themselves in the muil at the bottom of 
some stagnant pond, whore they remain concealed and inactive till 
the return of spring. Travellers assure us that they ore never to bo 
found in running streams, but that they frequent in preference some 
stagnant pond or the oreeks of large rivers. Hero they may bo seen 
in almost countless multitudes, for they are extremely numerous in 
the remote unfrequented puts of South America, protruding tlieir 
huge flat heads through the leaves of the Nympluea, Ponletleria, and 
other aquatic plants which cover the surfnee of the water, and 
watching for prey ; or sometimes basking in the sun or sleeping on 
the banks. They never eomo on shore, except during the hottest 
jairt of tho day, and always retire to the water on the approach of 
night, during which timo they aro extremely active in search of 
prey. Their food consists principally of fish, and it is conjectured 
by some physiologists, that the musky fluid, secreted by tho glands 
under the throat, acts as a kiwi of liait to attract tlieir prey. Tho 
alligators are Behlom known to attack tho human Hpecies, unless in 
defence of their eggs or young; the females of these reptiles are 
reported to exhibit a much stronger degreo of maternal affection for 
tlieir offspring than usually belougs to their class. They generally 
lay from fifty to sixty oggs in one place, of about tho same size as 
those of a goose, which they cover up with sand, and leave to he 
hatchod by the heat of tho sun; never however removing to any 
great distance. When the young ones come forth, they are about 
five or six inches long, and are immediately conducted to the 
wator by tho female alligator. Seldom more than half the entire 
brood live to reach tho water. Many are destroyed while in the egg. 
The vultures waylay and watch the female alligator when she goes 
ashore to deposit her eggs, which they scratch up and devour as soon 
ns she retires. Numbers of them also fall n prey to the grown males 
of their own species, and to various descriptions of ravenous fishes 
which greedily devour them. The Indians cat tho flesh of the 
alligators, notwithstanding its strong musky flavour; and even Euro¬ 
peans, who have succooded in overcoming their prejudices so far os to 
partake of it, report it to be both delicate and savoury. A single 
peculiarity of habit seems to distinguish the alligators from tho real 
crocodiles: the former never leave the fresh water, whilst the latter 
are known to frequent the mouths of largo rivers, and even to pass 
between different islands, at considerable distances from oue another; 
and bo perfectly is this characteristic of the two sub-genera, that tho 
crocodile of the West India Islands differs from all the other American 
species, and exhibits only those modifications which jiroperly belong 
to those of the Old World. 

It was only at the commencement of tho present century that the 
different species of alligators were properly distinguished from one 
another, or evon that they were suspected to he specifically different 


from the crocodile of the Nile. This distinction is entirely due to the 
late Huron Cuvier, and since the publication of the first edition of his 
work ‘ Sur les Ossemens Fossiles’ little further addition has been 
made to the subject. Ho enumerates three -species, which he has 
definitely characterised ; and describes a fourth, which he suspects to 
bo distinct, but of which he did not at that time possess a sufficient 
number of specimens to enable him to determine the question. 

1. The Alligator ( Crocodilus Lucius, Cuvier) properly so called, 
which inhabits the fresh waters of the Carol inns, the Mississippi, and 
other southern parts of tho United States, anil of whoso fierceness and 
voracity Bertram hns related such extraordinary accounts. It grows, 
according to Catesby, to the length of U or 15 feet, the licod being 
one-seventh of the entire length, and half as broad at tho articulation 
of the jaws ns it is long. It appears to he more fierco and voracious 
than the South American species, often jittaoks men mnl quadrupeds 
whilst bathing or crossing tho rivers, and is even said to prefer the 
flesh of the negro to all other food; probably because tho slave is 
more exposed to its attacks than his muster. The alligators prey 
chiefly by night; they nssenihlo in vast numbers, besetting the mouth 
of some retired creek into which they have previously driven the fish, 
and bellowing so loud that they may be heard at the distance of a 
mile. To catch the fish they dive under the Hhual, and having 
secured one, rise to tho surface, toss it into tho air to get rid of 
tho water which they necessarily 
take in along with it, and catch it 
again in its descent. When how¬ 
ever they succeed in capturing a land 
animal, which is too largo to bo 
swallowed at a single mouthful, they 
conceal the body lieneath the hank 
till it begins to putrefy, for as their 
teeth are not formed for cutting 
or masticating, they are unable to 
tear tho tough flesh in its fresh state ; 
it is then dragged on shore and 
devoured at leisure. When alsmt 
to lay, the female digs a deep holo 
in tho sand, and deposits her 
eggs in layers, separated from ono 
another by intervening strata of 
leaves and dry grass. It would 
appear that she lays only one hatch 
of eggs during tho same season, 
though in the hotter parts of South 
America, if the report of I, at un-do 
is to he depended on, the dayman, 
or alligator of Surinam anil I 
Uaycnne, lays at two or even three 
different periods of the year; hut 
as each batch is said to consist of only twenty or twenty-five eggs, it 
is proluiblo that the whole does not exceed the number usually 
assigned to the common alligator. The female of this latter species, 
it is said, never loses sight of her nest till the young are hatched, and 
for months afterwards affords them tile most unremitting care and 
protection. 

This species is frequently found iqi the Mississippi higher than the 
Red River. In general, the alligator of North America buries himself 
under the mud, at the bottom of the swamps and marshes which ho 
iuhabits, as soon ns the cold weather fairly sets in, and continues in a 
lethargie sleep till the return of spring. During the very severe frosts, 
sensation is so completely suspended, that tho body of the animal may 
lie cut into slices without dispelling liis lethargy; yet it is never actually 
frozen, and the partial return of a few hours’ bright sunshine is at all 
times sufficient to restore suspended animation. It is particularly in 
the rivers, lagoons, and swnmps of Florida, Georgia, South Carolina, 
and Louisiana, that the alligator reaches his greatest dimensions. 
Bartram found immense numbers of alligators and fish in a mineral 
spring near the Musquito River, in Florida, though the water, at its 
exit from tho earth, was nearly at the boiling point, and strongly 
impregnated with copper and vitriol. 

Besides the charactein common to all tho American crocodiles, this 
species exhibits the following modifications which distinguish it from 
others:—The snout is flattened on its upper surfnee, and slightly tuineil 
upwards at the extremity; the sides of it are nearly parallel, and tho 
nose forms a regular ]aimbo)ic curve. It was this similarity to tho 
head of a pike that gnve to the present s; jocies tho name of Crocodilus 
Lucius, or the Pike-Headed Crocodile. The internal rim of tho orbits 
is large and protuberant, but without being united by a transverse crest 
as in the Crocodilus sclrrops, or Spectacled Alligator. The external 
openings of the nostrils arc separated by a long knob; the skull hns 
two shallow, oblique, oval pits, in the bottom of which are two small 
holes. On the back of tho neck are four princiiial plates, elevated in 
the centre into keol-shapod ridges; and in front and rear of thesu 
respectively, two smaller ones of similar form. Tho bafik exhibits 
18 transverse rows of similar plates, the first with only two crests or 
ridgeB, then two with four, afterwards three with six, then six witli 
eight, then again two with six, and finally, the last four rows with four 
> crests each. Tho ridges or crusts on tho body are of nearly equal size ; 
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those of the tail are much logger, and amount to 38 in all, 19 before species shows not the slightest trace of those post-orbital perforations, 
the union of the two lateral series, and os many afterwards. The i which are so conspicuous in the crocodile of the Nile, and more or 
colour is a deep grceniBh-brown above, and light-yellow on the under | less developed in all the.other species. 




Outline of the head and anterior parts of 
Crorotitm J.uciut, seen from above. • 

surface of the body; the sides regularly marked with alternate hands 
of both these oolours. 

2. The Cayman (Crocodil u* palptbi-ogutfinvler) is at once distinguished 
from all other species by tho bony structure of the eyebrows, which 
form large knobs of the size of a man's fist; and by the small exteut 
of the membrane connecting the toes of the hind feet, which in 
prepared specimens can scarcely be recognised. Tho skull of this 


This is the common species of Surinam and Guiana: it is there 
called Cayman, a word most probably of native origin, whilst the 
following species, which is likewise found in the same countries, though 
its more appropriate locality would appear to be Brasil and Buenos 
Ayres, Is distinguished by the name of Crocodile. The Cayman does 
not attain so huge a size as the other species, nor will he venture to 
attack a man on dry land, or even in the water, so long as he keeps his 
legs and onne in motion. The female deposits her eggs in a single 
layer, and after covering them slightly With sand, abandons them 
to the vivifying influence of the tropical sun, without taking any 
further charge either of them or of the young progeny. 

8 . The Orocotliliu trigonatiu of Schneider la a species of crocodile, 
exhibiting all the peculiar pliaroctera which properly distinguish tho 
alligators of America, and yet suspected to be of African origin. It is 
even so closely allied in form and general characters to the Cayman, 
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ihnt Buron Cuvier has described it as a mere variety of that species. 
The principal distinction between this und the foregoing species consists 
in a ridgo which rises in front of the orbits, und runs towards the 
snout, and a small notch in the posterior border of the skull; the 
second row of cervical plates is larger than the others, and towards its 





Cervical Plates of the Cayman Cervical Plates of C.Trigonalm. 

(O', palpebroxu.) 

middle aro two or throe small scales, with irregularly disposed crcHts; 
the large ridges assume the form of scalene triiuigles, which gives the 
whole animal a rough and bristly appearance j there arc It) transverse 
lands on the back, tho nuuilier of plates appearing to vary according 
to the species, and from 19 to 28 on the tail, 9 or 10 before the junction 
of the lateral ridges, and from 10 to 17 afterwards. Nothing whatever 
is known of the manners or habits of this species or variety. 

4. The Jacard ( Crocodil.u* tcleropx, Schneider) appears to be spread 
over the whole of tropical America, but is more especially numerous 
in Brazil, whoro it attains a very large size, and is found in all the rivers 
and hikes. Its head is more attenuated than 
in the alligator of North America; the sides 
converging towards tho snout, so as to form 
very nearly an isosceles triangle; the surface 
of the bones of the skull has a rough scabrous 
appearance, as if arising from disease; the 
orbits of the eyes are surrounded by largo 
prominent rims of bone, and these arc con¬ 
nected together by an intern lediate ridge, 
giving the whole very much the appearance 
of a pair of spectacles; finally, tho Hkull is 
pierced by two very small holes behind the 
orbits. The cervical plates are remarkably 
largo; they are arranged in four transverse 
bauds, of which tho first 'two contain four 
each, and each of the others two. The 
transverse liands of tho back vary according 
to age, and it would even soem according to 
the individual; they most commonly consist 
of two rows, with two plates each, four with 
six, five with eight, two with six, and four 
with four. The colour of the animal is 

greenish-brown above, marbled irregularly . , ..... . 

' different shades of green, and pale Csrrto.iri.ta. of the Jsesrf 


with 


greenish-yellow below. This species grows 


[O. tclerupt.) 


to the size of from 14 to 18 feet in length ; the whole length is from 
eight to eight and a half times that of the head. 

The Jscares, according to Azara, arc never known to attack men, or 
evon dogs, in passing the rivers, unless it should happen to be near the 
place where they have deposited their eggs; and even then, they are 
never known to prey upon the body, contenting themselves with tho 
fish and water-fowl which they find so plentiful in tlieir own clement. 
Boring tho night they are exceedingly active, ond olways keep in the 


interesting facts regarding tlio habits of this species are recorded in 
the narratives of Prince Maximilian, Hpix and Martins, and other 
Brazilian travellers. 

ALLIUM, a very extensive genus of bulbous Monocotyledonous 
plants, belonging to the natural order Liliacetr. The species arc 
all reva^kable for having, in a greater or less dogree, the odour of 
garlic, ala for tho ngreoahle stimulating effects that accompany it. 
For this reason some of them have been objects of cultivation from 
tho highest antiquity. 

As a genus, Allium is kuown among other I.iliaccir, by tho 
flowers growing in round heads or umbels, by the perianth being 
doeply divided into six spreading lobes, and by having a capsule with 
three angles, three valves, and throe cells, sometimes so deeply lobed, 
as to have the appearance of six colls. The number of speeies is very 
considerable; they are almost exclusively natives of tho northern 
hemisphere, and are principally found wild in the moadows and groves 
of Europe, in the north <;f Asia, and the north of Egypt; a smalt 
proportion only inhabiting corresponding latitudes in North America. 
Many of them are handsome flowering plants, but os they are more 
important on account of their useful properties, we shall coniine 
ourselves to some account of the kinds commonly cultivated in the 
kitchen-garden. 

Allium C'■pa, the Common Onion, is too well known to require 
description. It is not certain of what country it is a native, but it. 
has from time immemorial been cultivated in Egypt. Its varieties 
are not very numerous, considering that it is almost exclusively 
increases! by seed: the most remarkable are the Blood-llod Onion, 
which is tho most pungent; tho Strnsburg Onion, which is the 
hardiest; tho SilvorSkinned Onion, which is the smallest, nnd the 
most fitted for pickling; and tho onions of Portugal and Tripoli, 
which are the largest and tho most delicato. In this country 
tho bulbs do not generally arrive at tho largo size of those imported 
from Portugal and Spain; but skilful gardeners have nevertheless 
succeeded in procuring them fully as fine. Tlieir method has been 
to tako the small onions of a late-sown crop of the previous year, and 
to plant them in rows in tlic beginning ol April, laying them on tho 
surfaeo of the soil, each surrounded with about a handful of decayed 
and nearly dry manure. All the tunc that is usually lost in reed¬ 
sowing is thus avoided, and the moment tho lmlbs push furth new 
roots, they find themselves in the midst of an abundant store of 
food, which continues to supply them with nutrition during the 
whole of the growing season. As they advance in size, tho soil round 
tho bulbs is frequently disturlied by the hoc, for the sake of exposing 
as much as possible tho carbonaceous matter of tho manure to the 
action of the atmosphere. This process is only discontinued wln n 
the leaves begin to turn yellow; tho bulbs are then allowed to ripen 
as usual. 

AUiu.ni nrhmwpfflsuin t the Chive, in a little tuffcoil plant, with 
slender, cylindrical, taper-pointed, dark-green loaves; its flowers arc 
arranged in a small compact round head, nnd are of a purplish or 
pale violet colour; tho bulbs are small, long, and white, and grow in 
deuso, matted tufts. It is a native of the mountaiuous regions of 
Europe, from Lapland to Italy ; and is found here and there in <5reat 
Britain. It is more employed l>y the French for their cookery than 
in this country. . 

Allium fixhitnmm, tho Welsh Onion, is a native of Siberia, ami is 
supposed to have gained its English name from having been imported 
originally from Germany, with the name Wiilsch, or foreign, attached 
to it. It iB a perennial, aiul cultivated chiefly for the purpose of 
being sold in tlio markets when very young, at which time its flavour 
is delicato ; its hardiness enables it when young to brave oilr spring 
cold better than tho common onion. 

Allium. Axralonkum, tho Shallot, a native of Asia Minor, is in ninny 
respects similar to the chive, from which it is known by its huger 
leaves, its sinallur and m«>re deeply-coloured flowers, and by its 
stamens having alternately throe points on tho filaments. It more¬ 
over produces bulbs of sufficient size to be fit for use, and accordingly, 
while the leaves only are employed in the chive, the bulbs are tho 
parts sought for in tho shallot. Those multiply abundantly, ho that 
evory year, when the crop is taken up, there is plenty of small bulbs 
which can bo reserved for planting the succeeding reason, while the 
fine fully-formed onos are selected for tho kitchen. To obtain the 
bulbs in tho greatest perfection, they should not be buried in the 


water, showing only their heads above the surface, but towards the nun in vno greaves* p.-™.'. ■») ,m the eurfaco of 

middle of theday they come ashore to enjoy the heat of the sun ; earth, as is the common pract.ce, but merely placed on the surface ot 

they then sleep profoundly, but always retreat to the water on being tlie red. f l a: c u v au ,i umo 

disturbed. The eggs aro about the size of those of a goose; they are Allium has been found wild m bioily, and some 


white, and much sought after by the free Indians, who also eat the 
flesh of the Jacard itself, though it has a strong musky smell, and 
scarcely any juice. The female deposits her eggs in the sand in a 
single layer, and covers them with straw or leaves; few of them, 
howevor, escape the quick eye of the vulture, and evon many of the 
young fall a prey to the full-grown males, which at tho period of 
their first appoarauco, in the hottest part of summer, ore particularly 
fierce and ravenous, the marshes which they inhabit being then dried 
up, and their food difficult to obtain. This spociro appears to have 
pretty nearly the same range towards the south of the continent, that 
the alligator, or pike-headed crocodile, has to tho north. Aooonbng 
to Azara, it u nevor found boyond 82° of south latitude. Many 


parts of Provence. Its stem is simple, erect, and furnished with flat, 
narrow, pointed leaves; the flower-heads have usually a number ol 
little bulbs lying among the flowers, which aro white or pinkish ; the 
bulbs aro remarkable for tlio development of the greater part of tho 
axillary buds of tlieir scales; these buds grow rapidly, and acquire a 
bulbous state, flhd form wlint are called the cloves of the garlic, which 
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Allium porrum, the Leek, has, like many _ other cultivated plants, 
disappeared in a wild state, so that ita origin is unknown. It is a 
broad-leaved succulent species, not capable of forming a bulb, because 
the leaves do not perish till the plant itself dies away, but producing 
instead a cylindrical body composed of the tender, colourless bases 
of the leaves, which are rolled round each other in a compact manner. 
As the excellence of the leek depends entirely upon tho huge size 
of this part, the attention of the cultivator is exclusively directed to 
that before all other considerations. It has been found that no 
method is so successful as to sow tho seed early in a light and well- 
manured soil, ypd then, when the young leeks have arrirod at the 
thickness of the little finger, or even sooner, to drop them into holes 
about 24 O' 3 inches wide, and 0 inches deep, in the bottom of which 
some very fine manure has been deposited. 

ALLOCHROITE, in Mineralogy, a variety of Garnet, characterised 
with other minerals by possessing free silica. [Gaunf.t.] 

ALLOMORPHITE, in Mineralogy, a variety of Heavy Spar, which 
is a sulphate of barytes. 

ALLOFH AHE, a mineral belonging to the group of Clays which 
contain a large proportion of water. It occurs reniform, botryoidal, 
globular, ana massive. Ho cleavage. Colour blue, green, brown. 
Fracture conchoidal. Hardness 8*0 nearly. Lustre vitreous, trons- 
jmroat, translucent. Sjieeific gravity 1852 to 1-859. It is found at 
Sanlfeld in Thuringia, at 8chnnebci*g in Saxony, and other places. 
Its analysis, by Stroineyer, gives:—Silica, 21-922; alumina, 82*202; 
lime, 0780; sulphate of lime, 0‘517; carbonate of copper, 8*058; 
hydrate of iron, 0'270; water, 11*301. 

ALLSPICE. [Euoknia.1 

ALLUVIUM, a name gtvon to thoBe accumulations of sand, earth, 
and loose stones or gravel brought down by rivers, which, when 
spread out to any extent, form what is called Alluvial Land. Tho 
word is derived from the Latin verb allnert, signifying ‘to wash upon,’ 
ns the sea does upon the coasts, or a river upon its bonks, and is 
chiefly used as a term iu geology. Many geologists restrict the 
expression to such watbr-wom materials as have been deposited either 
recontly or within the historical era, and which do not include the 
remniuB of oxtinct species of organised bodies: but os there are 
similar accumulations of transported materials, belonging to almost 
every geological period in the history of tho earth, it is an unwar¬ 
ranted restriction of the term to confine its use to tho rocent period 
only. There is, no doubt, this distinction between modem alluvia 
and those of anciont periods, that in the luttor, besides tho remains 
of extinct species of animals and plants, thore is more frequently a 
consolidation into stone. To these Inst accumulations of water-worn 
materials somo geologists apply the name Diluvium, which is objection¬ 
able, bocause it expresses, not a particular Btate of tho materials, 
but a theory of their formation; that is, that they were produced 
by a deluge,—somo indeed go so far as to assert that they were 
accumulations from tho Mosaic flood. The word Alluvium might be 
conveniently used as a general term, and wo might say Aneient 
Alluvium and Modem Alluvium, ns the French geologists sny Terrain* 
d* Transport—A ncient and Modemes. We might go farther, and say 
Secondary and Tertiary Alluvium, and the Alluvia of particular 
groups of strata. 

In treating of this subject we have to consider three operations : 
1, The disintegration and decay of tho superior crust of the earth by 
the action of meteoric agents, of tides, currents, and streams of 
running water; 2, Tho transportation of the loosened materials by 
streams and currents; and 3, The deposition of tho matter at the 
bottom of rivers, lakes, estuaries, and the ocean. The surface of the 
earth is subject to unceasing changes from the operation of three groat 
classes of agents, namely, the meteoric, the aqueous, and tho ignoous. 
Under tho first of these classes are comprehended, the air of the 
atmosphere, the vicissitudes of heat and cold, moisture and rain, light, 
electricity, and the wind: under the second class, running water of 
every kind on the surface of the land, the tides, waves, and currents 
of the sea os they strike against its shores .* the third class comprehends 
volcanoes and earthquakes, which will be discussed under another 
head. It is the second class with which we have chiefly to do at 
present, and we shall only briefly touch upon the first os subservient 
to the subject with which we are occupied. 

All rocks, and indeed almost all mineral substances, havo a greater 
or leas tendency to combine with tho oxygen of the atmosphere, 
especially when under favourable circumstances of heat and moisture, 
and probably also of electricity and light: carbonic acid and water 
also are absorbed by rocks in considerable quantity; and tho effect of 
these combinations, whether chemical or mechanical, is to loosen the 
cohesion between the particles of the stone, sod induce a tendency to 
disintegration. This separation of the ports is very much accelerated 
by those sudden expansions and contractions which a**e occasioned by 
vieiasitudea of temperature, and especially during frost, when the 
imbibed moisture is converted into iee. This slow aim silent work of 
waste is unremittingly going o* wherever rooks are exposed to the 
weather. Ho suedes of stone is exempt; and even granite, which in 
general is so little Bubject to change as to be proverbially a symbol of 
endurance, and is selected for our bridges and other great works of 
architecture, under particular circumstances of constitution and 
exposure, is remarkably disposed to disintegration. “ The granite of 
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some parts of Finland,” says Mr. Strangways, "is so liable to decom¬ 
position, that a great boulder of it may often be seen with a hole cut 
in it large enough to admit a cart and horse; and the stone, though 
at a small distance it seems calculated to last for ages, is cut down 
and shaped away with the same ease, and much in the same manner, 
os a hay-rick.” The same agents sometimes give more marked proofs 
of their destructive power, when lightning shivers a pinnacle of rock, 
or when a mass of water, enclosed in a cleft and converted into ice, 
rends, by ita great expansive force, vasts blocks asunder. The effect 
of these several indefatigable agents, all working together, with gravity 
in their favour, is a system of universal decay and degradation, which 
may be traced over the whole surface of the land, from the mouutain- 
top to the sea-shore. The wind, though it may sometimes detach 
particles, is chiefly instrumental in transporting to a distance matter 
already separated. Every drop of rain that falls, as soon as it touches 
the earth becomes an instrument of destruction, and the minute 
fragments which every shower washes away are hurried along the 
streams into a river, and are either deposited at a lower level, or are 
transported to the sea: thus, a solid body which once formed a part 
of a mountain-top among tho Andes, after being swept along for 
thousands of inilea through the bod of a river into the waters of tho 
Atlantic, may, by ocean-currents, lie deposited at tho bottom of the 
Gulf of Mexico, while the fragment with which it was once united 
may bo carried far into the depths of the Pacific. 

To this assertion of the constant, waste of tho land, and the 
conclusions which ore drawij from it, it has been objected, that we 
con hardly discover any change in the shapes and altitudes of moun¬ 
tains, that the forms of many lands have continued unaltered since the 
earliest records, and that even productions of human art exposed to 
the action of the weather for many centuries have undergone no 
perceptible decay. Ho doubt the process is slow, if compared with 
the progress of events in which the human raeo has had concern, but 
no one will deny that rivors are loaded during every flood with solid 
matter; and, as the matter so suspended can only be derived from 
the land, it necessarily follows that a continuance of the process must 
in time wear down the loftiest mountains, where the rocks are not 
protected by a covering of turf from the action of the destructive 
agents. Of the rapidity of this waste we have no means of judging, 
and any attempt to express our conjectures by figures would lie little 
better than an idle occupation. It is almost within our own time 
that any accurate measurements of heights have been made: and oh 
two estimates of the same mountain, made with all the accuracy of 
which our instruments are capable, often give a difference of several 
feet, we aro not even now able to leave behind us data liy which posterity 
may mark the progress of this spocies of geological change; for tho 
removal of such a mass of matter as should diminish the height 
of a mountain by three or four foot, by ordinary agents, may require 
thousands of years for its accomplishment. If Mont Blauc, by our 
most accurate measurements, be now 15,744 feet above the level of 
tho sea, and if the geologist, many centuries hence, by nowly-discoverod 
methods not liablo to error, should find it only 15,740, it would bo 
impossible for him to know whether the difference was to be set 
down to geological chango, or to the imperfection of the instruments 
of his ancestors. 

In geological speculations we must lay aside all considerations as to 
time: wo have only to do with that element when our inquiries relato 
to man; and if we are to be guided by analogy in our reasonings, wo 
muBt be satisfied that a space of time of vast duration must have been 
requisite to produce any great amount of geological change. We see 
even in many chemical processes, that long-continued action giveB 
birth to substances which could not otherwise be obtained,—as, for 
example, crystals of felspar are formed if the heat be maintained for 
some weeks, but not otherwise; and long-continued action in the 
great laboratory of Hature has no doubt been an equally powerful 
instrument. 

Although we con, in strictness, only say that certain geological 
ovents must have preceded others, we are not warranted in with¬ 
holding any length of time for the accomplishment of the change, 
merely because we are unable to form a conception of an indefinite 
period : it would be as irrational as if we were to withhold our assent 
to some of tho established truths in astronomy, merely because we are 
incapable of forming an idea of indefinite space. It has been 
eloquently said by Playfair, that “ It affords no presumption against 
the reality of the progress of decay that, in respect of man, it is too 
slow to be immediately perceived. The utmost portion of it to which 
our experience can extend is evanescent in comparison with the 
whole, and must he regarded as the momentary increment of a vast 
progression, circumscribed by no other limits than the duration of the 
world. Time performs the office of integrating the infinitesimal parts 
of which this progression is made up; it ooUeets into one sum, and 
produces from them an amount greater than any that can be assigned.” 
But slow and silent as the work of these agents of destruction is, we 
have only to direct our view towards those ports of the earth where 
the machinery of Hature is to be found on its grandest scale, to be 
sensible of the prodigious effects which their unceasing operation 
must produce in the long lapse of ages. 

The force of water, when directed against any obstacle in its course, 
is very considerable, even by its own weight alone, especially if it be 
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flowing over a highly-inclined surface; but its destructive power is 
greatly augmented if it be loaded with sand and gravel In floods, 
very considerable blocks arc carried by the stream to great distances; 
for it must be remembered that these are muoh more easily moved in 
water than on land, in'consequence of the law in hydrostatics, that a 
solid body fully immersed in water weighs so much lees than it does 
in air by a sum equal to the weight of the mass of wq£er which it 
displaces. If the water flows with a velocity of 3 inches per second, 
itB force, when free from suspended matter, is sufficient to tear up 
fine clay; 6 inches per second, fine sand; 12 inches per second, fine 
gravel; and 8 feet per second, will tear up beds of loose stones of the 
size of an egg. The flood occasioned by tne bursting of the barrier of 
a lake in the valley of Bagnes near Martigny, in the Vallais, moved at 
first with the tremendous velocity of 33 feet per second, afterwards 
diminished to 18, and 11; and at the end of its course, when the 
water roached the Lake of Geneva, it was still running at the rate of 
6 feet per second. From the barrier to this point the fall is 4462 
feet; the distance is 45 miles; and the mass of water passed over this 
large space in 54 hours. It swept nlong houses, bridges, and trees; 
masses of rock equal in dimensions to houses, which it tore out of an 
ancient alluvial soil, were carried a quarter of a mile down the valley. 
A flood which happened in the north of Scotland in 1820 afforded 
numerous examples of the power of running water to transport large 
blocks of stone. In the river Haim, a fragment of sandstone rock, 
14 foot long, by 3 feet wklo, and 1 foot thick, was carried above 200 
yards down the river. The river Don forced a mass of 400 or 500 
tons of stones, many of them 200 or 300 pounds weight, up an inclined 
plane, rising 6 feet in 8 or 10 yards, and left them in a rectangular 
heap, about 3 feet doop, on a flat ground. The small rivulet called 
the College, in Northumberland, swollen by a flood in August, 1827, 
carried several masses of stone, weighing from a half to three-quarters 
of a ton, two miles down its course; a large block, weighiug nearly 
two tons, was transported to the distance of a quarter of a mile. 

Thus it appears that the instruments of waste employed by Nature 
arc far more powerful in their effects than is generally supposed. It 
is also evident that such powers, unremittingly exerted, must, after a 
long period, cause changes in the configuration of the earth’s surface, 
and we shall now proceed to point out some of the effocts which are 
produced by the working of this powerful machinery. 

The cause of the formation of valleys is a subject of great controversy 
among geologists. Some ascribe their formation to extraordinary floods, 
waves, or deluges, which in tlieir Budden passage scooped out tne land; 
others, to tho gradual effect of those natural agents of whose existence 
and power wo have had experience. It may fairly be presumed that, 
when the continents were raised out of the sea, their surfaces did not 
present a uniform plain, but were broken by numerous ridges and 
inequalities, and that tho ridges themselves were traversed by 
numorous fissures, one of tho effects of the power by which they 
were raised. Tho first rains that fell, and the first springs which 
burnt forth, would noceHsarily collect in the lowest levels, and thus 
the direction of the great trunk of a river would be determined; and 
it might also happen that other clefts—depressions at a higher levol— 
would communicate with this main channel. But that every such 
great depression would have a direct communication with tho sea, and 
that such a combination of subordinate valleys aa compose a river- 
system could liavo been formed by tho breaking up of the earth's 
crust, either by elevation or subsidence, can hardly, we think, be 
maintained by any one. A river-course, or system, may be not inaptly 
compared to a picture of a great tree, whose branches gradually 
diminish in size, but increase in number, as they recede from the 
stem. The great trunk of the river is divided into many branches, 
which spring from it at various distances from ono another; and these 
again are subdivided into an infinity of smaller ramifications, each 
diminishing in sizo as it increases in distnneo from the main trunk— 
a regular communication being kept up between every point and the 
line of greatest depression; “ forming together a system of valleys 
communicating with one another, and having such a nice adjust¬ 
ment of their declivities, that none of them join the principal valley 
either on too high or too low a level.” Some idea may be formed of 
the extent to which the surface of the land has thus been furrowed by 
means of the subordinate Btroams that feed a great river, from what 
Riede says of the tributaries of the Isar, which, flowing from the 
Tyrolese Alps, and passing by Munich, joins the Danube some miles 
above Passau. This river is fed on its right bank by 433 streams, on 
Its left by 800; the former joining the main bed by 59 channels, the latter 
by 44. But the Isar is only one of the 34 great branches of tho Danube, 
and holds only a fourth rank among them ; and even the Danube is a 
river of tho third magnitude in the physical history of the earth. 

We have direct proofs of the power of water to wear a channel in 
the hardest rocks in almost every country, and even in a remarkably 
short time. A stream of lava, poured out from AStna in 1603, flowed 
across the bed of the Simeto, the largest river in Sicily, whioh flows 
along the hose of the mountain and foils into the sea near Catania. 
The stream has now cut a passage through the hard rook, which is 
only a little less compact than basalt, to the depth of from 40 to 50 
foet, and from 50 to several hundred feet wide. 

The Nerbudda, a river of Hindustan, has worn a channel in a 
basaltic rook to the depth of 100 feet. Professor Sedgwick and Sir 
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Roderick Murchison state, that in the enormous masses of horizontal 
coarse conglomerate, found in many of the valleys of the Eastern Alps, 
rivers have often scooped out gorges to the depth of 600 or 700 feet; 
and that in the valley of the Inn, near Innspruck, and in that of tho 
Drove, between Klagenfurt and Marburg, there are splendid examples 
of these phenomena. 

The rock over which the water of the Niagara is precipitated at its 
celebrated Falls is undergoing a daily waste; so that the cataract has 
receded nearly 50 yards in the last 40 yoors. The river below tho 
Falla runs in a channel above 150 feet deop, and 160 yards wide, for a 
distance of 7 miles, where it emerges into a plain; nfld this channel 
has evidently been formed by the same operation as that which is now 
in progress. Sir Charles Lycll computes, from thin and other data, 
that the Falls have been 30,000 years in wearing this channel. Tho 
wasto is accelorated by the action of the water at the Foils on an 
under-bed of soft clay, which being washed away leaves the superin¬ 
cumbent limestone strata unsupported, when they fall down iu huge 
masses. A similar effect is produced, even in mountains of considerable 
elevation, when the superficial water, or underground springs, obtain 
access to an inferior bed of soft materials, and gradually wash it away. 
This took place in 1806 at the Ilossborg, near tho Lake of Zug in 
Switzerland, a mountain more than 5000 foet abovo the level of tho sea. 
The stony masses which were undermined were inclined at an imglo 
of 45°; and thus slid down, covering tho valley below with an 
enonSous heap of blocks of stone and earth, and overwhelming several 
villages, in which above 800 persons perished. 

There are many valleys and narrow defiles, which, on account of deep 
lakos that occur m them, the barriont by which they are inclosed, and 
the levels of the adjoining country, could not have been formed by tho 
action of the waters now passing through them, however much wo may 
suppose them to have been swollen by floods. In such cases, elevations 
and subsidences of tho laud, brought about by those subterranean agents 
which give rise to earthquakes, must he looked to as the most rational 
explanation. But there is perhaps not one of these which has not 
been subsequently modified in a considerable degreo by the action of 
running water operating during a long period. 

The wearing and transporting powers of rivers depend upon tho 
volume of water, the quantity and size of tho solid matter suspended, 
and tho velocity with which it moves. A river generally runs with 
greatest rapidity in the higher parts of its course, where indeed it 
often consists of a succession of torrents and cataracts for many miles, 
hut it has not yet acquired its full destructive force, because tho limss 
of water is still comparatively small, nor has it yet become loaded 
with solid matter. In the lowor part of its ooui'se, long before it 
joins the sea, it has usually reached a level country, and there its 
velocity becomes greatly retarded. The Sonegid iu Africa does not, 
according to AdanBon, foil more than 24 feet from Podor to the sen, 
a distance of 60 leagues. The destructive foreo is thus lessened l>y 
tho diminished velocity, and by tho consequent inability of the stream 
to drag its heavy artillery along with it. It is, therefore, in tho middle 
part of its course that a river commits the greatest waste—after it has 
acquired a considerable volume, has become loaded with solid matter, 
and, from tho inclination of the ground, still possesses power to wield 
its more mighty weapons of destruction. 

The increaso of the volume of water in rivers during the flood- 
seuaona is often prodigious. Tho bod of tho Mississippi, at Natchez, about 
300 miles above New Orleans, measuring along the course of tho river, 
scarcely exceeds a mile in breadth when the water is low; whereas iu tho 
flood-season the mass of water is nearly 30 miles wide. The Orinoco, 
at St.-Thomas’s, 200 miles from its embouchure, is about 34 miles wide 
in the dry season; but when flooded, its waters, according to Du pens, 
stretch out to tho enormous breadth of 70 miles. 

Tho loss of destructive power, by diminished velocity in tho level 
country, is sometimes compensated, in a considerable degree, by tho 
effects produced by the weight of the great volume of water impinging 
upon cortain parts. This will bo better understood by tho annex oil 
diagram. 


p 



When tho river, in its oblique course at the entrance of Hie plain, 
strikes against tho bank a, it speedily forms a stoop or vertical cliff 
which turns off tho water in its downward course into an opposite 
direction. The river now foils with its whole force against the point e, 
whioh, in its turn, becomos precipitous, and defleeta the water towards 
the point e; and in this manner the process is repeated, at short 
intervals, producing a series of salioiw and re-entering angles.. 

The diagram represents a river after the process of, erosion has con¬ 
siderably advanced; at first the course would he much less tortuous. 
If tiie country he composed of rock, both bonks are usually steep; 
but if the ground consult of looser materials, the sxxices between (lie 
precipitous parts of the banks—that is, between the salient angles ■ 
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consist of flat, fertile, alluvial land, with a gravelly bottom, the gradual 
creation of the stream. Sometimes the course of the river is so tortuous 
that two points, A and m, may be within a few hundred yards of eaoh 
other, and yet, following the line of the stream, they may be some 
miles asunder. In this oaae, the narrow neck of land is noted upon 
doubly; for the force of the water is directed against it on each ode. 
In time this isthmus is breached, and the river either flows entirely 
through the new channel, or, dividing, forms the land A into an island 

Such tortuous oourses, when they are cut through solid rook, as in 
the case of the Moselle, whose bonks are sometimes 000 feot high, ore 
among the strongest proof* of the destructive power of running water, 
for no sudden deluge, however powerful, could have scooped out such 
a trough; and that a cleft of such a nature should be occasioned by 
any disruption of the earth’s crust, is not less improbable. More 
suddeh and therefore more striking instances of the waste of the land 
occur where a river flows through a lake, and by its wasting action 
causes a breaking-down of the barrier. We have already alluded to 
the bursting of a lake in the valley of Bagnes in Switzerland. That 
flood was produced by the melting of ioe, which, falling in successive 
seasons from neighbouring glaciers, had formed so continuous a mass 
as to dam up the water of a stream which flowed in the bottom of the 
valley. If the barrier of a lake consist of Btrata of rock, supported by 
buds of clay or sand, and if, by any change of circumstances, the 
running water get access to this inferior bed, and gradually wash 
it awuy, the superincumbent rock, thus undarmined, suddenly breaks 
down, and devastation and ruin overwhelm the country below. 

The distance to which the detached fragments are carried depends 
upon the volume of water, and the nature of the ground over which it 
flows. The torrents from the south-western Alps, rushing over a steep 
uninterrupted slope, transport large blocks to the sea; but a river 
that runs through a long stretch of level country deposits the grosser 
matter in the upper part of its course, and carries to its mouth only 
that which is more easily held in suspension. The huger stones, after 
being detached from their parent rock, have therefore to undergo on 
intermediate process of abrasion, by being rubbed against eaoh other 
in the bed of the stream before their partioles are finally committed to 
tho deep. If a river pass through a lake iu its courae, the solid mattor 
will bo deposited in that trough until it has filled it up; and if the 
lake be very large, even the lighter partioles will have time to fall, 
und the water will flow out dear from the other extremity. The 
Lake of Geneva affords a remarkable instance of this process; for the 
KliOuo, where it enters, is extremely turbid; but at Geneva, whero it 
loaves the lake, it is beautifully transparent. At the upper end there 
is a tract of alluvial land nearly 8 miles in langth, which has been 
gradually formed by the deposits from the river; and some measure 
of its progress is obtained by the cliange in the situation of the town 
of Pott Vallais, whioh was once at the water’s edge, but in the course 
of about 800 years has been left a mile and a half inland. Other 
torrents, on both sides of the lake, likewise pour in large quantities of 
solid matter; and thus, although from its great depth a long period 
must elapse if the present order of nature remains undisturbed, the 
Leman Lake will be converted into green meadows, and cattle will 
graze whero there are now 160 fathoms of wator. Nor is this an 
extravagant expectation, or more than has taken place elsewhere iu 
past times. The vast fertile valley betwoen the Vosges Mountains 
and those of tho Blook Forest, through which the Rhino flows for 
above 100 miles, between Strasburg and Worms, without falling more 
than two feet in a mile, is in great part covered with alluvium, and is 
filled to an unknown depth under the soil with sand and gravel 
similar to that now transported by the Rhdne. There is every reason 
to believe that this valley was at one time the site of a lake far huger 
than that of Geneva, and probably quite as deep. 

The Rhine, in the higher part of its course, is filling up the Lake 
of Constance, where a considerable tract of alluvial land lias been 
formed; and, after issuing pure from the lowor end, it appears from 
the observations of Hammer to have carried on the work of destruc¬ 
tion so 'poworfully in the comparatively short distanae between the 
Lake of Constanoo and'tho bottom of the falls at Schaffhausen, as to 
have supplied materials suffloient to fill up several lakes between 
Schaffhausen and Strasburg, besides the great lake below Strasburg 
already spoken of. There ore numerous instances of this gradual 
filling up of lakes, especially in the oourses of the greater rivers, as in 
the Danube between Ulm and Neuburg above Vienna, and most 
eminently so in the cose of the St-Lawrenoe. Simond states that 
the river Lint, in Switzerland, is perpetually filling up its old channel, 
and overflowing into a new one, in consequence of the mass of 
rubbish'and stones brought down from the Glams Mountain* j and 
that the lovol of the Lake of Wallenatadt had been actually raised 10 
feet in the previous 60 years by this accumulation. If the river does 
not meet with lakes in its course, and flows over a great extent of 
country'having a slight degree of inclination, the transported matter 
very often so accumulates as to raise the bed of the stream itself: 
One of the most striking instonbes of tills kind is afforded by the Po, 
the common receptacle of the waters of the numberless torrents 
which rush down on both sidos of it, loaded with spoils from the 
Alps and Northern Apennines. The effect of this has been that the 
river has frequently shifted its course; and, to prevent the damage 
that ensues from such events, the inhabitants of Lombardy have 


protected their lands by embankments, which oonfine the river to its 
channel. This, however, is a work of incessant labour, and deoeptive 
security, for the accumulation of matter in the bed goes on with 
unremitting constancy; and, to prevent the water from overflowing, 
the matter must be taken from the bottom and thrown upon the 
banks, sometimes as much as a foot in a season. The effect of this 
has been, that in the lower parts of its course thePo runs on the top 
of a high mound, which even overtops the houses in Ferrara. 

In a mountainous country where the land rises rapidly from the 
shore, tho rive™ descending over a steep bed sweep all the contents 
into the sea. If the neighbouring sea be deep, and the tides be strong, 
an eBtuary or inlet is formed at the mouth of the river—that is, the 
sea forms a deep indentation into the land, of a triangular shape, 
forming what Rennell and other geographers have fancifully called a 
1 negative delta.’ If, on the other hand, a low shelving shore, and the 
absence of strong tidal currents favour the gradual aud tranquil deposit 
of the Bolid matter brought down by the river, on extensive level of 
alluvial land is formed. In this case the main river, at a distant point 
inland, often divides itself into two streams, which, gradually diverging 
until they reach the sea, inclose a triangular space of land having the 
form of the fourth letter of tho Greek alphabet, A, and hence called a 
delta. The mass of water does not, however, long continue divided 
into two streams only; the process of separation is repeated several 
times, and thus the delta is traversed by several channels, and tho 
great river empties itself into the sea by many mouths, as may be aeon 
by the inspection of the Nile and Ganges in any map of Egypt or 
Hindustan on a tolerably large scale. In this way a delta is formed at 
the mouths of tho Rhine, RhAno, Fo, Danubo, Wolgn, Nile, Indus, 
Ganges, Orinoco, and many others. Tho magnitude of the delta, 
generally, although not always corresponds to the volume of tho 
waters by which it has been created. The head of that of the Rhino 
is about 90 miles distant from the genoral line of sea-coast of Holland; 
and although the name of the main river is almost lost by the sub¬ 
division of its waters and the junction of other rivers, wo include 
within the Rhine delta tho whole of the low-land from the neighbour¬ 
hood of Calais to the north-eastern shores of the Zuyder Zee, whioh 
makes the base of the triangle nearly 200 milos. Tho hood of the delta 
of the Ganges is 220 miles from the sea, its base is 200 milos long, 
including the Bpace occupied by the two great arms of the Ganges 
which bound it on either side. The tract in the lowor part of this 
delta, culled the Sunderbunds, a wilderness infested by tigers and croco¬ 
diles, is, according to Rennell, equal in extent to the principality of 
Wales. Tho whole of a deposit within a delta, os woll ns much above 
and on each side of it, is therefore an encroachment of the laud upon 
the sea, and in many rivers this growth of the land is in a steady pro¬ 
gress of advancement; as, for example, the city of Ravenna, formorly 
a seaport of the Adriatic, is now 4 miles inland. There am causes, 
however, which often prevent the farther increase of a delta after it 
has advanced a certain length: such seems to be the case with tho delta 
of the Nile, which does not advanoe with the rapidity that might be 
expected from the quantity of matter brought down by the river. 
[Nile, in Geoo. Div.J 

Great as is the amount of new land thus formed, it is insignificant 
in comparison with the quantity of solid matter carried down by river's, 
and deposited in the depths of the sea. It is impossible to form any 
estimate of this upon which reliance can be placed, because no accurate 
observations have been mode to supply the data. To come to anything 
like a satisfactory conclusion, it would be necessary to have a vertical 
section of the river at a given point, obtained by numerous soundings, 
so as to get the profile of the bed, and by observations at different 
seasons to get the mean height; we must also havo the results of expe¬ 
riments throughout tho year, to uscertain the mean velocity, and the 
volume of solid matter contained in a given bulk of the water. The 
quantity of mud and sand poured by the Ganges into the Bay of 
Bengal is so great, in the flood-season, that the sea recovers its trans¬ 
parency only at the distance of 60 miles from the coast. Sir Charles 
Lyell, in his ' Principles of Geology,’ makes a calculation (founded upon 
the computations of Major Rennell) as to the mean quantity of water 
discharged by the Ganges into the sea, by which ho shows that, sup¬ 
posing the water to contain one hundredth part of solid matter, a mass 
equal in bulk to the greatest of the Pyramids of Egypt is brought down 
by the Ganges every day. The sea is discoloured for many leagues 
from the mouths of the Orinoco, and the solid oontents, swept bv ocean- 
currents through the Gulf of Paria, after being partly deposited on the 
shores of Guiana and the island of Trinidad, are carried into the Carib¬ 
bean Sea and Gulf of Mexico. By the observations of Colonel Sabine, 
it appears that the muddy waters of the river Amazonas may be distin¬ 
guished 800 miles from its mouth. The great basin of the Amazonas, 
which is drained by that mightiest of riven and its vast and countless 
tributaries, embraces an urea, according to Humboldt, only one-sixth 
less than the whole of Europe, and through this the main stream flows 
for nearly 8400 miles. The river, at the point where its waters unite 
with those of the Atlantic, is, according to the same illustrious traveller, 
40 miles brood. 

If a river loaded with Band encounter a marine current at its mouth, 
the effect frequently is to throw up a great sand-bank or bar, often to 
the detriment of the navigation in the adjoining sea, and sometimes 
to the entire destruction of a harbour. If such sand-honks be thrown 
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up opposite to the delta of a great river, they accelerate its formation, 
for the matter brought dorm, in place of being carried far out to sea, 
is deposited in the intermediate space, and the sand-bank in time 
beoomea united to the delta. 

An extensive waste of the land is in constant progress along every line 
of coast which presents an abrupt face to the sea. The amount and 
rapidity of that waste defend upon a variety of circumstances:—the 
nature of the rocks of which the cliffs are composed, according as they 
are capable of long resistance, or are easily acted upon by the weather 
and the sea; the force of the tides and currents; the mater or less 
frequency of storms;—all these accelerate or retard tne destructive 
force of tile ocean. In this case also, as well as In the action of running 
water on the land, the force is greatly augmented when the water is 
charged with solid matter. The violent surge of a tempest dashing 
against a cliff detaches large blocks, and sweeps them away; but the 
next returning wave hurls them back again against the cliff, and thus 
a powerful artillery is supplied by the land for its own destruction. 
When we look upon a map of the world, and see the irregular form 
and indented line of coast of every continent and island, we have before 
us the most irresistible proof of the powerful force of the waves, and 
that the line of the shore must have been formed, in a great degree, 
by the action of the sea. . 

The east and south coasts of Great Britain, from the nature of the 
rocks of which they aro composed, and from the violent storms to 
which they ore exposed, are extremely subject to decay. The Shetland 
and Orkney Islands are laid open to the whole violence of tho waves of 
the Atlantic, and the ocean-current runs in the Pentland Frith, in 
ordinary spring-tides, at the rate of 104 miles an hour, and about 
13 milos during storms. The steep cliffs on the shores of the 
Shetlund Islands are hollowed out into caves, so that the sea enters 
in some places to tho depth of 250 feet, lofty arches are worn in pro¬ 
jecting rocks, and almost every promontory ends in a cluster of pillars, 
obelisks, and towers, the lost fragments of extensive continuous strata. 
In stormy winters, vast blocks are moved from their seat, overturned, 
dashed into tho sea, or carried considerable distances up acclivities. 
In this case, even rocks of the hardest composition havo been unable 
to withstand tho force with which they have been assailed. Islands 
have been wholly destroyed, and tho remains of others rise like tho 
ruins of a Palmyra in the desort of tho ocean. Representations of 
the bo have been given by Dr. Hibbert in his description of thoShet- 
land Islands, and the following is a copy of one of the most striking. 



In the year 1795 a village on the coast of Kineordinoshiro was swept 
away by a storm iu one night, and the sea penetrated 150 yards inland, 
where it has maintained its ground ever since. Almost the whole 
coast of Yorkshire, from tho Tees to the Humber, iB in a state of 
constant decay, especially between Flamborongh Head and the Spurn 
Point, tho rate of encroachment at Owthorpe being at present-about 
four yards in a year. An inn at Sherringhom, 011 tho Norfolk coast, 
built in 1805, 70 yards from tho sea, in 1829 was soparated only by a 
small garden from the edge of the cliff There is now a depth of water 
sufficient to float a frigate at one point in tho harbour of that place, 
where, only half a century ago, there stood a cliff SO feet high, with 
houses upon it. The whole site of ancient Cromer now forms a part of 
the German Ocean. Dunwich, once a flourishing and populous town, 
and the most considerable Bea-port on the coast of Suffolk, has been 
gradually swept away, so that were now only remain about twenty 
houses. The church of Recnlver, on the coast of Kent, was nearly a 
mile inland in tho reign of Henry VIIL; it is now little more than 60 
yards from the water's edge. 

The wholo coast of Sussex has been incessantly encroached upon by 
-the sea from timo immemorial; tracts of 400 acres have been carried 
away at one time; and the old town of Brighton, which stood between 
the site of the present cliff and the sea in the reign of Elizabeth, has 
been wholly destroyed. The projecting foreland of Beachy Head is 
falling away rapidly: in the winter of 1852 many large portions gave 
way and fell into tne sea, among which were Borne of a picturesque 
form, known as the Charleses, which were much visited by tourists. 
By the undermining of the sea on the coast of Dorsetshire, in 


1792, a portion of land 600 yards from east to west, and a mile and 
a quarter from north to south, sunk 60 feet in 24 hours. The island 
of Heligoland, off the entrance of the river Elbe, has been reduced to 
the fourth put of its rise within the last 600 years, and since 1770 has 
been divided into two parts, the channel between them being navigable 
by large ships. Nowhere has the sea made greater inroads than on the 
ooast of Schleswig. Tho island of Nordstrand, in the earlier part of 
the 18th century, was separated from the main-land by a narrow 
stream, and was 60 miles long and 35 broad, populous and highly 
cultivated. In the year 1240 a great part of it was destroyed, and at 
the end of the 16th century it was reduced to an area of 20 miles in 
circumference. Tho industrious inhabitants endeavoured to save their 
territory by the erection of lofty dikes ,* hut in October, 1634, a great 
storm devastated the whole island, destroyed 1340 people, and 50,000 
head of cattle; and three small islets, which have since considerably 
diminished, were all that remained of the once fertilo and populous 
Nordstrand. 

It would be superfluous to give, in this place, farther instances of 
the like nature: those we have already mentioned have all occurred 
within the historical era; others, however, still more remarkable in 
extent, date from a much earlior period of the earth’s history, and tho 
evidence of their occurrence is supplied by the identity in composition 
of the opposite portions of the separated londa. There is every reason 
to believe that England once formed a part of France : the cliffs on 
the opposite sides of the channel are identical with those at the .Straits 
of Dover; and between Folkestone and Boulogne a submarine chain 
of hills is, in some places, only 14 feet below the surface at low water. 
From the German Ocean to the Straits the water becomes gradually 
more shallow, diminishing, in a distance of 200 leagues, from 120 to 
18 fathoms; and in the same manner, from the Straits to tho mouth 
of the English Channel, there is a gradual increase of the depth of the 
water, so that at the Straits there is a ridge with a fell to the west and 
to the east. In the wearing of the sides, and conaequcnt'widening of 
the Straits, which is now going on, we see only an advanced stage of a 
work of destruction which has been many thousand years irt operation. 
That Sicily was at one time united to Italy was a tradition in tho time 
.f Virgil ASneid,’ iii. 414) 

* Th’ Italian shore 

And fair Sicilia’s const were one beforo 

An earthquake caused the flaw : the roaring tides 

The piuuago broko that lsnd from land divides; 

And where the lands retired the rushing oeean rides." 

Dryden’s Trans. 

All modern observations on tiro structure of tho opposite shores, 
the bottom of the intervening sea, and the violence with which it is 
often agitated, give ovety degree of credibility to the tradition. But 
as Sicily is in that part so frequently convulsed by volcanic liras, it is 
very probable that subterranean movements have greatly contributed 
to the formation of the Straits of Messina. In liko manner, there is 
every reason to believe that the island of Ceylon was at one timo unite* 1 
to the continent of Hindustan. [Adam's Bhidoe, in Gkoh. Div.] 
Humboldt is of opinion that the Caribbean Sea was onee mediterra¬ 
nean, inclosed by a circuit of land, of which St.-Domingo, Jamaica, and 
Cuba, are the principal remains ; and the whole form of tho land from 
the promontory of Yucatan, through the abovo-named islands to 
Trinidad, and the coast of Cumana, with its deeply-indented shores, 
the numerous islets and shoals, give countenance to tire conjecture, 
and justifies the bolief that we see in tho West India Islands the 
monuments of the irresistible force of the waves of the Atlantic, 
co-operating with subterranean agency, through an indefinite succes¬ 
sion of ages. 

To what, it may be asked, does all this lead ? If such a constant 
destruction of tho land be a part of the system of Nature, it necessarily 
follows, that, if her laws continue to endure, the whole of our present 
continents must in time disappear under the Burfaco of tho sea. 
Undoubtedly to that, and to no other conclusion must we arrive; lmt 
such a transference of the land which now rises above the>surfoce of 
tho sea is in perfect accordance with what geology tolls us has been 
the economy of Nature in times post. All the stratified masses of 
which the crust of tho earth is composed, however high their position 
may now bo, must at one timo have been at the bottom of the sea ; 
and the materials of which they aro composed must havo constituted 
tho component ports of other rocks, which, in a former condition of 
tho earth’s surface, must have been acted upon and abraded by similar 
agents. In every great group of strata we find beds composed of 
large water-worn fragments, materials supplied, most probably, by 
rivers which had a rapid descent to the sea; hut as such water- 
nurses form but a small proportion to those which trayorso low and 
level countries, and carry only the finer particles to the sea, so we 
find that the heels of conglomerates bear only a small proportion to 
those strata the materials of which are in a comminuted state—an 
additional fact in support of the doctrine, that the formation of strata 
in poHt times took place under circffmstances analogous to these which 
are now in progress; that is, that the laws of the material world 
have continuod unaltered. But renovation as well as docay is a part 
of the economy of Nature; end the same subterranean forces which 
railed our present continents, may, in after agesj repeat the process, 
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and other Alpa and other Andee may be produced from the materials 
which are now washed from our shores, and are accumulating in 
the unfathomable depths of the ocean. We can in no way conclude 
these observations so well as by quoting the following eloquent passage 
from the 'Illustrations of the Huttonian Theory:’—“How often 
these vicissitudes of deeay and renovation have been repeated, it is 
not for us to determine: they constitute a series, of whioh we neither 
soe the beginning nor the end—a circumstance that accords with what 
is known concerning other parte of the economy of the world. In the 
planetary motions, where geometry has carried the eye so far both 
into the future and the past, we discover no mark either of the 
commencement or the termination of the present order. It is 
unreasonable, indeed, to suppose that such marks should anywhere 
exist. The Author of nature has not given laws to the universe, 
which, like the institutions of men, carry in themselves the elements 
of their own destruction. He has not permitted, in His works, any 
Hymptom of infancy or of old age, or any sign by which we may 
estimate either their future or their past duration. He may put an 
end, as He no doubt gave a beginning, to the present system, at some 
determinate period; but we may safely conclude that this great 
catastrophe will not be brought about by any of the laws now existing, 
and that it is not indicated by anything which we perceive." 

ALMANDINE, in Mineralogy, the precious Garnet. It is the 
mineral which is most oommonly employed in jewellery under the 
common name of garnet. It is a silicate of alumina and magnesia. 
[Gaunet.] 

A Imanaine-Ruby is a name given to a variety of Spinell which is 
an aluminate of magnesia. fSriNEU..] 

ALMOND. [AttrcwAWH.] 

ALNUS, a genus of plants belonging to the natural order Behduccre. 
It was formerly united with the birch in the same genus, but modem 
botanists have separated it, because its fruit is wingless and its stamens 
only four. • 

Several species are described in botanical works, most of which are 
found in America, between the mountains of New Granada and 
Hudson’s May: a small part belongs to Europe, and northern and 
middle Asia. Of these, the only species that need be noticed here are, 
the Common Alder, tho Turkey Aldor, and the Heart-Leaved Alder. 

Alnus glulinosa, the Common Alder, is on inhabitant of swanqis and 
meadows in all Europe, the north of Africa and Asia, and North 
America. Its favourite station is by the side of rivulets, or in the 



Common Alder (Alnus glutinosa). 

elevated parts of marshy land where the soil is drained; it does not 
thrive so well if placed iu absolutely stagnant water. Next to the 
charcoal from Block Dogwood (Rhammu frangula), that supplied by 
the Common Alder is of the best quality; and this tree is in conse¬ 
quence extensively cultivated iu plantations for use in the manufac¬ 
tories of gunpowder. Its juice contains a great abundance of tannin, 
which renders the bark valuable for tanning, and the young shoots 


for dyeing various colours when mixed with other ingredients; the 
veiny knots of its wood are cut into veneer by cabinet-makers for 
ornamental purposes; and its stems, hollowed out, are among the best 
materials, next to metal, for water-pipes and underground purposes. 

Its foliage being large, and of a deep handsome green, the alder is 
rather an ornamental tree; and when old it frequently bepomes a 
picturesque object, if unbroken or uniqjured by the hatchet of the 
woodman. 

Several varieties of the Common Alder are met with in collections, 
and among them one, called the Cut-Leaved, which is extremely 
ornamented when young: there is also another, with very much-lobed 
leaves, called the Hawthorn-Leaved, in which almost all trace of the 
usual appearance of the alder has disappeared. 

Alma incana, the Turkey Alder, or Upland Alder, is distinguished 
from the preceding by its more erect mode of growth, and by its 
leaves being destitute of clamminess, but covered instead with copious 
white down on the under side. It is found all over continental Europe, 
from Sweden to tho north of Italy, and east beyond the Caucasus, as 
far even as Kamtchatko. Like the Common Alder, it shows itself in a 
number of varieties, among which Boveral are of dwarfish stature; but 
its general character is to grow more rapidly and to acquire a larger 
sizo than the Common Alder. What makes it particularly valuable is, 
that it will grow on light land where there are neither rivulets nor 
ditcheH; an important property, as it can scarcely be doubted, from its 
appearanee, that it possesses whatever useful qualities aro found iu the 
Common Alder. Botanists seem to suppose that the Turkey Alder is 
their A. oblongata, but this is a manifest error. 

A. cordifolia, the Heart-Leavod Alder, resembles but little in 
appearance cither of the preceding. It forms a rather largo and very 
' handsome round-headed troo, with broad, doep-green, shining leaves, 
deeply heartshaped at the base. It grows with rapidity, and is ono of 
the most interesting ornamental trees that havo of late years beau 
introduced into cultivation. Though a native of tho kingdom of 
Naples, and a most distinct species, its very oxistenco was unknown 
till within a few years. It is a perfectly hardy plant, notwithstanding 
its southern statioa 

All tho Alders are increased with great facility by layers; they will 
also strike readily onough from cuttings, but the latter are longer in 
becoming handsome plants. Common Alder is obtained by the nursery¬ 
man from seed; which should, if possible, be sown in very light, rich, 
damp soil, in the autumn, soon after it is ripe. If kept till the 
spring, even if preserved in sand, it losos in a great degree its power 
of vegetating; and if not kept in sand, it will scarcely ever grow at all. 

ALOE, a genus of succulent plants belonging to tho natural order 
Liliacetr. It comprehends a very considerable number of species 
which differ from each other exceedingly in tho sizo, form, and surface 
of their leaves, in stature, and in the colour, size, and structure of 
their flowers. The greater part of them are more objects of curiosity, 
and aro only seen in collections of succulent plants; but among them 
are species of much value, on account of their yielding the well-known 
medicinal drug called Aloes. 

From what particular species tho resinous substance called Aloes is 
procured, and whether the different samples known under.tho namo 
of Hopatio Aloes, Socotrine Aloes, and Horse Aloes are yielded liy 
different species, or are only difforent qualities of the same species, 
aro points not settled. 

All that appears certain is that plants nearly related to Aloe perfo- 
liata of Linntcus, which somo consider distinct spocies, whilo others 
pronounce them more varieties of each other, are what the drug is 
prepared from. In all probability, all the species of the genus having 
an urborescent stem and tliick succulent leaves will yield the substanco 
equally well. 

That which has the reputation of producing the best aloes is 
A. Socotrina, a plant having, when old, a round stem 3 or l feet 
high; leaves of a sword form, 14 to 2 feet long, sharp-edged, Bawod, 
hard, and pungent at the apex, often collected in clusters at tho top 
of the stem; and red flowers tipped with green, borne in clusters on 
tall stalks which rise erect from among the leaves. This is a native 
of the Cape of Good Hope, and the island of Socotra, but it is now 
commonly cultivated in tiro West Indies. Tho processes of preparing 
the drug are various. Sometimes the leaves are cut off at their baso 
and placed in iron vessels to drain, until they have discharged all their 
juice, which is then inspissated; iu other places, the leaves are cut 
into slices and boiled for ten minutes, after which the water iu which 
they have been boiled is evaporated; occasionally pressure is resorted 
to for the purpose of procuring tho greatest quantity of juice. 

Soootrine Aloes seem to be the purest kind obtained by draining 
only; Hepatic or Barbadoes Aloes, whioh are obtained from the 
Aloe vnlgaris, ore less pure, and may be obtained' by boiling or 
slight pressure; while Horse Aloes are undoubtedly a coarse prepa¬ 
ration of the dregs of the last-mentioned. [Aloes, in Ahts and 
So. Div.] 

- No plants can be more easy to cultivate artificially than the Aloe 
Tribe. They are incapable of parting rapidly with water, and therefore 
require to bo planted in a soil that is very slightly retentive of moisture, 
so that they may not bo gorged with it by their roots; for this reason, 
they are potted in a compost consisting of little more than lime rubbish 
mixed with a small quantity of ordinary soil, and carefully drained. 
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They require a green-house which ia capable of being maintained 
at a temperature of not loss than 40° in the depth of winter, at 
which time they should have no water whatever; in the summer they 
want no fire-heat, but may be watered regularly, the supply being 
always in proportion to their rate of growth and to the temperature 
of the air j that is to say, when in full growth and in a high tempe¬ 
rature, they may have abundance of water, and when growing slowly 
in a low temperature they should have but vory little. 

ALOl’ECU'RUS, a genus of plants belonging to the natural order 
Graminaceat. It is distinguished 
from all other British grasses by 
its flowers, which grow in close 
cylindrical heads, consisting of 
two glumes of equal size and a 
keeled compressed figure, in¬ 
closing a single paloa, from the 
base of which urisos on arista 
or beard. It contains many 
species. 

Alopccunia pratensis, tho 
Meadow Foxtail Grass, is a valu¬ 
able plant to tho farmor. It is 
so much larger than any other 
British species of Alopecurus os 
to bo cosily recognised; and from 
Phleum pratense, which it re¬ 
sembles, it may bo immediately 
known by its not having two 
pal ore, ond by its beard proceed¬ 
ing from its palen and not from 
its glumes. It grows commonly 
in meadows, where it forms 
rather a coarse but an abun¬ 
dant and early herbage, of 
winch cattle are very fond. 

In such situations it is in¬ 
valuable, but it becomes 
worthless if sown on light dry Meadow Foxtail Grass (A/npeettrtis 
soil. pratensis ). 

A. ayrenHs, Slender or Field Foxtail Gross, has a fibrous root, ond 
blossoms in July or August. Although a troublesome weed amongst 
wheat, it is usefid for sowing on light sandy soils on the sea-coast. In 
such situations it grows better than even the common ryo-grosses. 

AT.OYSIA, a genus of plants belonging to the natural order 
Verb, u/iccce. A. citriodorn is tho Sweet-Scented Vervain of our gardens. 
[Veto ena.] 

ALI’IN [A, a gonus of plants belonging to the natural order Zinyi- 
btrncem. Tho species have thick tuberous horizontal roots. The stems 
arc numerous and perennial, with lanceolate leaves, having a slit ligulate 
sheath. Tho flowers are in panicles, or loose racemes or spikes. The 
tube of the corolla in short, the inner limb 1-lipped. The filament of 
tbn stamens linear. Tile fruit is capsular and 3-celled, with winged seeds. 

A. Galanya is a native of Sumatra, and is cultivated in the Indian 
Archipelago. Its roots ore pungent, acrid, and aromatio, and are often 
substituted for ginger. They are sold by druggists under the name 
of do I any a major. A plant related to, if not identical with, the 
A. c-ralta! a of Meyer, the Renealmia exaltata of Lin incus, is called 
OorowaUi in British Guyana, and is described by Dr. Hancock as 
n bitter pungent plant, and whon taken acting as a diaphoretic and 
diuretic, and in large doses as emetic. [Galanga.] 

ALTERED STRATA. In addition to the consolidation and 
division by wracks, joints, and fissureB, to which all rocks have 
been subjected, in unequal degrees, there are special cases of 
uncommon induration, internal ra-amuigement of particles, and even 
tho production of new mineral ingredients, which happen in the Btrata 
near to rocks of igneous origin, and along certain great fractures and 
flexures. Heat is usually appealed to for these effects, and justly; 
but in addition to mere pervading warmth. Von Buch supposes 
vaporisation of some ingredients (as magnesia, which converts lime¬ 
stone to dolomite), and tho solution of others in hot water, to bo 
necessary to explain the various contents of mineral reins. 

ALTERNATION OF GENERATIONS, an oxpresssion introduced 
into natural history by Professor Steenstrup, a Danish naturalist, to 
designate tho difference of form observable between tbe parents and 
immediate offspring in the lower animals, as in tho Acalcpha 
[Acalephm], Ualine [Salpacbaj], and some others. [Generations, 
Alternate.] 

ALTHAEA, a genus of plants belonging to tho natural order 
Malvaeetr. It is known by its double calyx, the outer whorl of which 
bos six to nine sepals, whilst the inner has five. A. officinalis is the 
Marsh Mallow, a plant tbe uso of whose mucilaginous roots and leaves, 
in ull ca-scs in which emollient or demulcent substances are required, 
is of great antiquity. It is a common European plant, and is often 
found in marshes, especially near the sea, in great abundance. It is a 
perennial, with a carrot-shaped white fleaby root, as thick os tho 
thumb, and a foot or more long. Tho stems are two or three feet 
high, covered all over with a soft down, which also is found on the 
leaves, to whioh it gives a hoary aspect. The leaves are soft, stalked, 



often a little heart-shaped, divided into three or five shallow serrated 
lobes. The flowers are of a pale rose colour, and appear in very short 
clusters from the bosom of the leaves; their calyx is 6-toothed, and 
surrounded with eight or ten or even more bracts. The corolla mid 
other parts are like those of the Common Mallow. The demulcent 
lozenges sold in the shops under the namw of p&to do Guimauve, are 
made of Marsh-Mallow. 



Marsh-Mallow (Alt turn officinalis). 

Allium rosea, the Hollyhock, in another species. It is found wild 
in China, and is now extremely common in our gardens. Linmcus 
considered it a distinct genus, which he caliod Alcca. 

ALUM-ROOT, tho root of Geranium maeulatum. It contains alum, 
and is a powerful astringent. [Geranium.] 

ALUM-SLATE, a rock from which, as its name implies, alum is 
prepared. It is found in Germany, Sweden, Ac.; and in Yorkahiro a 
stratum occurs, which, according to Mr. Winter (Nicholson’s ‘Journal,’ 
No. 25, p. 241), is 28 miles in length, extending from 10 miles to tho 
southward of Whitby to 18 miles to the northward-; the cliffr are in 
general precipitous, and their height is from 100 to 750 feet. Tho 
colour of this slate is bluish-gray : its hardness varies; at tho top part 
of the stratum it may be crumbled between the fingers, whereas at a 
considerable depth it is as hard as roofing-slnte. Tne specific gravity 
is about 2*48. By exposure to tho air it effloresces, ana acquires the 
taste of alum. Alum-slate has not been accurately analysed; it 
contains silica, alumina, and, before efflorescence, probably pyrites or 
bisulphuret of iron. 

At Hurlett, near Paisley, and Campaie, near Glasgow, alum is 
manufactured from what appears to be slate-clay impregnated with 
bisulphuret of iron; it iObtained from old coal-pits, and having been 
long exposod to air and moisture, Bulphate of iron and sulphate of 
alumina are formed, and crystallise so os completely to destroy tho 
texture of tho slate. 

This double sulphate of iron and alumina occurs in the form of soft 
delicate fibres, easily separable from each other; it is nearly colourless, 
of a silky lustre, and resembles asbestos in appearance. It is readily 
soluble in water; the solution yields crystals of sulphato of iron; and 
when potash-salts are added to tho remaining solution of sulphate of 
alumina, crystals of alum are immediately formed; and this is the 
process of alum-muking already noticed. 

ALUM-STONE, a mineral which occurs in a secondary rock at La 
Tolfu in Italy, ond is there used in the preparation of alum ; it is found 
in smnll masses and veins, and according to Cordier it exists in most 
burning volcanoes. It is said to be met with also in Tuscany and 
Hungary. 

This mineral is oithor massive or crystallised; tho form# is usually 
grayish-white, and sometimes red. It is translucent, easily frangible, 
scratches calcareous spar, but is scratched by fluor spar. When heated 
by the blowpipe it decrepitates, and by continuing tho beat emits a 
sulphureous smell. _ . •, 

The crystals are generally aituated in the cavities of the massive 
substance; they are small, shining, sometimes externally brownish; 
their form is an obtuse rhomboid, variously modified. 

Both varieties have been analysed—tho massive by Vauquelin, and 
the crystallised by Cordier; the results are— 

Massive. ' Crystallised. 

Sulphuric acid . . . JS*00 Sulphuric acid . ... 35*405 

Alumina . . . . 43*93 Alumina . . . . 89-654 

Potash .... 3*08 Potash .... 10*021 
Silica ..... 24*00 Water, a trace of oxide of 
Water .... 4.00 iron and losa . . . 14*830 

100*00 -100*000 
ALUMINITE, in Mineralogy,’ a variety of native Sulphate of 
Alumina, also called Websterite. It is found in reuiform mosses and in 
botryoidal concretions is Hallo in Prussia, Epemay in France, and at 
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Newhaven in Sussex. It ha* a white or yellowish-white colour. It 
is soft and friable, and has an earthy fracture. It is occasionally 
translucent, but more frequently opaque, ft has a specific gravity of 
1'7. It is a hydrous sub-sulphate of alumina, and has the following 


translucent, but more frequently opaque, 
1-7. It is a hydrous sub-sulphate of all 
composition:— 

Sulphuric Acid . . ■ 

Alumina .... 
Water ...*.. 


ALUMO-CALCITE, a mineral belonging to the group of ClayB con¬ 
taining a large quantity of water. It occurs in the clefts of ironstone 
veins at Eybenstook, in the Erzgebirge. It is massivo, and has a white 
colour inclining to blue. It has a white streak, a conchoidal fracture, 




strongly to the tongue. The specific gravity is 2 714. Its analysis by 

Kenton gives— 

Silica ....... 86*60 

Alumina. 2'25 

Lime. 0.2B 

Water. 40 0 

10000 

ALUNITK, in Minoralogy, a namo for tho Alum-Stone. [Alum- 
Stonk.1 

ALVEOLITES (Lamarok), a genus of Fossil I’olypiaria, from the 
Cretaceous and Tortiary Strata. 

AMADO'U, the name of an inflammablo substance occasionally 
used ns tindor. It is prepared from the dried plant of the lioktm 
imiarim, jfciepod in a strong solution of snltpe'tre, and cut into thin 
slices. THIS plant grows horizontally from the sides of the cherry, 
the ash, and other trees When it first makes its appearance it is a 
little round wart-like body, the size of a pea of a yellow colour, and 



Solctne igniariut. 

of a soft yielding substance; it gradually increases in size and hardness 
till it beoomes of a darkish-brown, and is as huge as on apple. It 
afterwards takes a horizontal direction, forms a border and becomes 
covered with numerous olosely-pocked tubes on its under surface, 
whioh ore exceedingly minute. When the plant is full grown the 
tubes are of a reddish-brown oolour, and of n hard woody texture; 
and the upper surface is of various colours disposed in gray, brown, 
or clouded concentric elevated circles. The plant is perennial, anil 
increases yearly in size. 

AMARAN TA'C E AC, Amaranths, a natural order of Apetalous 
Dicotyledonous plants, remarkable for tho dry coloured scales of 
which all their bracts and floral envelopes are composed—a character 
by whioh they are principally known from Chenopodiacctc. Their 
sussentinl distinction is briefly this: calyx, dry, coloured, not falling 
away; petals, wanting; stamens, five or more; ovarium, quite simple, 
superior; fruit, on utricle, containing a single Beed, which has an 
embryo curved round a central farinaceous albumen; leaves, destitute 
of stipules. 

The species ore found chiefly in tropical countries, where they are 
often troublesome weeds. The Cock’s-Oomb, the Globe- Amaranth, the 
Prinoe’s-Foather, the Love-Lies-Bleeding, of our gardens, belong to 
this order. 

Many of tho spocies are used in the countries where they grow as 
pot-herbs, and indeed none of them present any unwholesome 
properties. The seeds of Amaranthua frumerUaceu* and A. Anardhana 
are gathered as com crops in India. A large number of the specieB 
have a reputation for possessing medicinal properties, but, as is the 
case with the majority of such remedies, they seldom bear out the 
enoomiums bestowed upon them by the ignorant. (Lindley, * Vegetable 
Kingdom.’) 



Aumranthue polygamm , 

1. A calyx and bract with stamens. 2. The same with the pistil. 

3. The pistil opening. ♦. A seed. 

S. A seed cut down, showing the embryo. 0. The embryo. All magnified. 

AMARYLLIDA'CEAS, Amaryllids, tho Narcissus Tribe, a natural 




Amaryllis reticulata, diminished In size. 

1. The flower ent open. 2. A stamen the natural sbw. 

order of Monoootyledonous plants, to which the Daffodil, the Belladonna 
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primary form of the crystal, like that of quarts, la a slightly obtuse 
rhomboid, but it is usually found in the iwoondary form of a 6-sided 
prism, terminated at one or both ends by a 6-sided pyramid; some¬ 
times, though rarely, the prism is wanting, and the pyramids being 
then united base to base, the secondary crystal is a dodecahedron with 
triangular faces. . 

The amethyst is principally dhftinguished from common quartz by 
its colour, which is occasionally of every shade of violet, or rather 
purplish-violet, and this in the perfect amethyst is pretty equal 
throughout the crystal: very' commonly the summits only of the 
crystal are amethystine, the lower part being nearly colourless, or 
tinged with green. By long-continued heat the colour is destroyed 
and the crystals become white and opalescent. Sometimes the crystals 
are aggregated or fasciculated; in the Palatinate they are found lining 
geodes of agate, and in Silesia capillary crystals occur mixed with 
micaceous iron ore. 

The crystals of the amethyst vary from diaphanous to translucent, 
and they exhibit various degrees of splendour, both externally and 
internally. The fracture is commonly conchoidal, and the fragments 
are of indeterminate form. Like quartz, tho amethyst is sufficiently 
hard to give fire with Bteel and to scratch glass; and has also been 
found, like it, with cavities containing water; it is infusible by tho 
common blow-pi tie. According to Rose, it consists of— 

Silica ....... 97'50 

Alumina ...... *25 

Oxide of Iron and Monganeso.« . . 'SO 

98-25 

AMMANIA (in honour of John Amman, a distinguished botanist), 
a genua o i plants belonging to the natural order Lythraceai. Tho 
species are aquatic plants, with smooth opposite entire leaven, 
4-comered stems, and small pink or red flowers. They are natives of 
both the New and Old Worlds, and very generally distributed. Ono 
species, A. vesicaloria, has a strong peculiar smell, and the leavos are 
vory acrid. They are used by tho native doctors of India for the 
purpose of raising blisters, which they do in tho course of half 
an hour. 

AMMODYTES, a genus of fishes belonging to the division of 
Apodal Malacopftryyii and family Ant/uillidce. The body is very long 
and the hoad lanceolate. On tho back is a dorsal fin extending nearly 
its whole length. The anal fin is also long; and tho caudal, which is 
forked, is separated from both the dorBul and anal. Two species 
occur on the coasts of the British Islands, the Ammodytes tobianus 
and tho A mmodytes lancca. The former is the larger, and is distin¬ 
guished by the greater size of the head, and by the dorsal fin, which 
commences in a line with the extremities of the pectorals, whilst in 
the A. lancca it commences in a line with the middle of tho pectorals. 
The Sand-Eel, by which name tho first species is popularly known, 
attains a length of between 12 and 15 inches. When alive the back 
is of a darkbluish-green, and the sides and belly bright silvory-white. 
It foequotyte Sandy shores in groat numbers, but is capricious in its 
visits, morji so%ian its congener. At the ebbing of the tide it buries 
itsolf with <fpeex dexterity and rapidity in the wot sands to the depth 
of from 4 to 6 inches, whence it is extracted by means of various 
instruments, such as peculiarly formed gripes and sickles with blunt 
edges, made for the purpose. It is much esteemed by fishermen as a 
bait, and is also sought after on many parts of the const as on article 
of food, being very delicate eating when fresh, and excellent when 
dried in the sun and grilled. 

The Sand-Launce, Ammodytes lancca, is a smaller species, and usually 
of a more brownish hue, with n tinge of red about the head. It is 
more abundant than tho Sand-Eel, and has always been distinguished 
from it by the fishermen, though for a long time confounded with it 
by naturalists. The distinctions between the two species were first 
pointed out by M. Lesauvage of Coen. Both appear to be generally 
distributed through Northern and Western Europe. In Scotland the 


Sand-Eel is known by the name of the Horner, and in the Isle of Man 
I the two species are distinguished from each other as the Gray Gibbon 
and Rod Gibbon. 

(Yarrcll, British Fishes, vol. ii.; Parnell, Fishes of the Frith of Forth.) 

AMMONITES, a fossil genus of Cephalopodous Mollusca, allied to 
the recent genus Nautilus. The species are known by the old Lathi 
name Cornu Ammonit. These Cornua Ammonis, Comes iHtAmnwn of 
the French, wero so called from a fancied resemblance to the horns 
with which the head of Jupiter Ammon was sculptured. In the oarlier 
times their origin was variously accounted for. Some thought them 
petrifactions of real rams' horns, taking tho name above-mentioned 
in a strict and downright matter-of-fact sense; others thought they 
were the curled tails of certain animals; some took thorn for petrified 
marine worms rolled up; others saw in*them ooiled serpents, whence 
they were called Snake-Stones. The legends of the saints invested them 
with a saered interest. 

Of thousand snakes, each one 
Was ohsngod Into n coil of stone, 

When holy Hilda pray’d. 

And the prayer, we are told, was not only followed by petrifaction, but 
by docapitation. We beliovo that there is a similar tradition of St. 
Keyna, who, when she found herself in a wood at Keynsham, between 
Bath and Bristol, Burroundod by serpents, changed them by the forvour 
of her devotions into headless stones. Nor were these opinions con¬ 
fined to the mere vulgar. Wormius described Ammonites as petrified 
adders. Langius considered them to be either the vertebra) of serpents 
or convoluted marine insects. These notions wero not lost on the 
dealers; and there are few fossil collections which do not even now 
possess what was called ‘a perfect Cornu Ammonis,' that is, an Ammo¬ 
nite with n carved serpent's head ingeniously fitted on to the fossil 
shell by way of aperture. Our limito will not permit us to dwell on 
this fabulous part of the history of Ammonites ftirther than to observe 
that other learned men, Torellus Sarnyna, Fracastorius, and others, 
considered them os Ipsns Natura, formed by tho plastic power of the 
earth. The ancients held them in high estimation as very saered and 
of the highest vnluo to tho dreamer. Thus Pliny (‘ Hist. Mnnd.,’ 
xxxvi. 10), “ Ilammonis cornu inter saeratissimus ASthiopiio gemmas, 
aureo eolorc, urietini cornus effigiem reddens, promittitur pnedivina 
somnia ropresontareand even to the present time the Indians are 
said to ascribe extraordinary properties to them. 

To tho zoologist Ammonites are objects of great interest, and to tho 
geologist they arc of the utmost consequence. “ It 1 b easy,” says Mr. 
Phillips, iu his * Guido to Geology’ (8vo. 1834), “ to see how important, 
in questions concerning tho relative antiquity of stratified rocks, is a 
knowledgo of Ammonites, since whole sections of them are characteristic 
of certain systems of rocks.” (see. 82.) J)r. Buckland (‘Bridgewater 
Treatise,’ p. 333), thus comprehensively describes the range of these 
extinct cophalopodous mollusks: “Tho family of Ammonites extends 
through the entire scries of the fossiliferous formations, from tho 
transition strata to the chalk inclusive." 

According to Mr. Owen's system, tho Ammonites form tho fourth 
genus of hiB second family (Ammimitidce) of his first order Tilru- 
branchiata, of tho class Cephalopoda. In the opinion of all natu¬ 
ralists this great group of fossils requires to he subdivided. The 
Goniatit.es [Qoniatitks] of the Palicozoic rocks have been eiToetually 
separated; tlie CeraiUcs of the triassic strata may be also withdrawn, 
but still the number of genuine Ammonites which remain is too 
enormous to be treated except in Boctions more or less founded on 
structural affinities. Without discussing what may be the best 
principles for such a classification, we may refer to that of Von Buell, 
as most generally accepted by geologists. This is mainly founded oil 
a consideration of the sutures, or sinuous lines at the surface of tho 
shell, formed by tho edges of the diaphragtnal plates which separate 
the chambers. 

To illustrate this view of tho subject wo subjoin a few examples of 
characteristic Ammonitic sutures. 



Ammonites suUavis {Sowerby). From Kelloiray rock. 



Ammonites Walcoltii (Sowotby), From tho hies. 


Ammonites renustus (Phillips). From Spccton Clay. 
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The following are Von Buch's groups, with their prevalent geological 
distribution:— 

Arietea .—The back is usually broad, and carinated (often a furrow 
on each side of the keel); the ribs ore simple and strong. The 
sutural lino formed upon the following general model:— 



The group of Arietea, including A. Bitellemdi, A. Conybeari, Ac., 
belongs almost wholly to the Lias formation. 

I'alciferi. —The back is narrow, acuminated to a sharp keel (no 
furrow on its sides) ; the ribs arc elegantly and sigmoidally bent. 
The sutures differ from those of Arietea, the dorsal sinus I) being 
much less deep, with diverging and not parallel sides j the sinus L 
is very much deeper, and there arc three or four sriiallcr ones, a a’ 
a", near the inner edge of the whorls. The latter whorls usually 

embrace the preceding ones. 

These Ammonitea are numerous in tho Upper Lias and Lower Oolite 
formations. A. Stranywayaii of Soworby is an example. (Ammonitea 
Waleottii does not belong to this division.) 

Amtdthei, -The back is generally acute and keeled, tho keel 
generally erenated; tho ribs generally a little sigmoidal; the latter 
whorls embracing tho preceding ones. The sutures arc in general 
form much like those of the last division, but more richly laciniated 
anil foliaceous. 

This group belongs to tho Upper Lias and Oolitic formations. 
Ammonitea auialtheua of Schlottlioim (d. fitokexii, Soworby) is an 
example from the Lias. . 

Cnpricomi. —The back broad, without a keel. The ribs simple, 
straight, strong, and crossing *tho back. Inner whorls exposed. 
The sutures often approach to those of the A rielea in respect of the 
sinus 1); but tlic posterior oilge of T>, L, and 1 range on the same 
line, and the undulations are all lower and less foliaceous than in tho 
Pakiferi and Avifi/fhei. Ammonitea planicoahitua (Sowerby) is an 
example. The species are common in the Lias. 

Plannlnti. —The back anil sides rounded; no keel; the inner 
volutions exposed. The ribs are often divided over the dorsal region. 
Tho sutures are remarkably laciniated and complicated; the sinus (L) 
extremely deep, anil generally trifurcate. 

Tile species occur commonly in tho Lias and Oolitic formations. 
Ammonitea commmn ia (Sowerby) is an example from the Lias; A. 
piientilia (Sowerby) from the Coralline Oolite. 

Doraati.- -The back is broad and not keeled; the whorls often 
ipiadrate: the ribs nro simple on the sides, hut divided over the 
Vsvnk, and generally bear a tubercle at tho point of division. 
Ammonitea Domi (Sowerby) is an examplo from the Lias. 

Coeonaeii, —The hack without a keel, usually brooder than the 
sides ; the ribs are straight and simple on the sides, but divided into 
two three, or more, as they cross the back, and the point, of division 
is usually sharply tubereulato. The sutures resemble those of the 
Planulati. Tho species occur in the Oolites, as A. Jfumphreaianva 
(Sow.); A. (lover ittnna (Sow.); and in the Lias, as A. Jhchei (Sow.). 

Macrorephttli. —Tho back is without keel, and round and broad, and 
the umbilicus deep. Tho ribs are straight on tho umbilical face an<l 
simple, but sometimes arclied, and generally divided across tho back. 
Tho sutures resemble those of the Pltmulaii, hot. are somewhat, 
differently proportioned to tho dorsal anil umbilical surfaces, iho 
specicH occur in the Oolite and Chalk. Tho Ammonitea auhlwria 
(Sow.), is a good example, from the Holloways Tlock. 

Armatl- Tho back without a keel, often broader than tile sides; 
ribs tulierculated on the sides. The inner whorls exposed. The 
sutures have the dorsal sinus (D) huge and deep, the lateral sinus (L) 
widely removed from it and very deep, and Bonicwhat trifurcate. 
Occurs in tho Lias anil Oolite, and more plentifully in tho Chalk. 
Ammonitea Bakerice of Sowerby is an example. 

Oenati. —The back flat or even hollow, narrow, and not keeled; 
the broad sides joining it at a right angle, marked in general by a 
row of small tubercles or the numerous lino ribs which cross the 
back and toward tho inner edge unite in parcels to form acute or 
knotted ridges. (Tho old shells are often plain.) The sutures havo 
tho dorsal sinus (D) shallow, the lateral (L) deep. The species are 
almost confined to the Oxford Clay and Holloways Book: ns A. 
Callovienaia (Sow.); A. Ihmcuni (Sow).; A. yemmntua (Phil.), Ac. 
(Von Buch rightly separatoil from these tho Pent at i in his original 
memoir, though they have boon injudiciously reunited again) 

Pentati. _To this group wo refer Ammonitea aplendena, A. lautua, 

A. dentatua, Ac. of the Gault. The back is flat or concave, and 
margined by tuberclos, or prominent ends of strong ribs, often united 
near the inner edge into tubcrculated ridges, but not crossing tho 
bock. Tho sutures resemble in general form the preceding. 

Flexnoai. _Tho back narrow, with borders tubcrculated or serrated 

by the terminations of the ribs, and in a young stato with a tuber- 
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culated keel. The ribs are ridged or tubercled near tho iuuer edge. 
This group is quoted from the upper Oolitio and Chalk formations, 
and A, aaptr and A. flexwtaua are examples. 

The classification above sketched is very far from perfect It is 
difficult to define the groups, when we pass from the typical to tho 
ordinary species, and thero are many forms which refuse to lie 
included in the formula:. Still it. jp au admirable sketch, and when 
the Ammonitidie are folly developed, according to tho principles thus 
exemplified by Von Buch, we shill havo them recognisod, not os a 
genus with subdivisions, but as a family including rnapy genera. 
(D'Orbigny’s ‘ Pakeontologie Franpiiso;’ ‘ Annalea des ScL Nat,’ 1841, 
N.S., xvi. p. 113, also (1829) xvii. 287 ; xviii. 417; xxix. 5.) 

Having given this sketch, it will bo necessary to meet tlie question 
whether the Ammonitea were external or internal shells. Cuvier and 
Lamarck thought that they were internal. The former Hays (‘ Iti-gno 
Animal,’ last edition), “ The smallness of the lost chamber might 
induce us to believe that, like tho Spirilla, they were internal shells.” 
Mr. Owen, in his arrangement above quoted, says, “Animal unknown, 
presumed to resemble the Nautilus; shell external .... The lust 
chamber the largest and lodging the animal;” and probably tills was 
the actual state of things. Dr. Bucklaiul, in his ‘ Bridgewater Treatise,’ 
says, “ The smallness of tho outer chamber or place of lodgment for the 
animal is advanced by Cuvier in favour of liis opinion that Ammonites, 
like tho Spirula, wore internal shells. This reason is probably founded 
on observations miulo upon imperfect specimens. Tho outer chamber 
of Ammonites is very seldom Ji reserved in a perfect-state; but when 
this happens, it is found to bear at least as largo a proportion to the 
chambered part of the shell as the outer cell of the A’autilua Pomp Hina 
hem's to the chambered interior of that shell. It often occupies more 



Ammonitea nbtuana . a, It, e, rl, outer chamber. 

than hall", anil, in some coses, the whole circumference of tho outer 
whorl. This open chamber is not thill anil feeble, like the long 
anterior chamber ol* tho Spirilla, which is placed within tlielmdy el tho 
animal producing this shell, but is nearly of equal thickness with the 
sides of the close chambers of the Ammonite.” 

It, should be lvmemt sired that tlm specimen is apparently imperfect 
at tho aperture. The siphon or tube of communication may bo traced 
from (I, wlicro it opens into the last or outer chamber, along the eilgt 



Ammonite a roatratua. 


It 
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of the section, e, f, y, h, i, to the very nucleus of the shell. The waved 
transverse lines represent the partitions of the chambers. 

The large proportion of the outer chamber is very strongly marked 
in specimens of Ammonite* roatratus, that have tho aperture perfect or 
nearly so. 

“ Moreover," continues Dr. Buckland, “the margin of the mature 
Ammonite is in some species reflected in a kind of scroll, like tho 
thickened margin of the shell of the garden snail” (bourrdet of the 
French), "giving to this part a strength which would apparently be 
needless to an internal shell. The presence of spines also in certain 
species (as in A mmonites ormolu*, A. Soieerbii ) affords a strong argument 
against the theory of their having been internal shells. These spines, 
which have an obvious nso for protection, if placed externally, would 
seem to havoboen usoloss, and perhaps noxious, in an internal position, 
and aro without example in any internal structure with which wo are 
acquainted." 

Sir Henry do la Boclie lias proved from the mineral condition of the 
outer chamber of Ammonites from the Lias at Lyme Itegis, that the 
entiro body was contained in it, theso animals having l>een suddenly 
destroyed, and buried in the earthy sediment of which the Lias is 
composed, before their bodies had either undergone decay or boon 
devoured by the then existing crustaceans. 

Dr. Buckland very happily illustrates the different arrangements by 
means of which a union of lightness and strength is secured to the shell, 
both from the external conformation and the mode in which tho trans¬ 
verse plates aro disposed; and as our limits will not allow us to enter 
minutely into the subject, we must lt'fer tho reader to tho 1 Bridgewater 
Treatise’ for the interesting details, which show that a more perfect 
instrument for affording universal resistance to external pressure -an 
instrument in which the greatest possible degree of lightness combined 
with tho greatest strength was required could scarcely be imagined ; 
and must confine ourselves to the doctor's summary“As the animal 
increased in bulk, and advanced along the outer chamber of the shell, 
the spaces loft behind it were successively converted into air-chambers, 
simultaneously increasing tho power of tho float. This float being regu¬ 
lated by a pijje passing through the whole series of the chambers ” (see 
tho cut of Ammonite* ohtiinn*), “formed a hydraulic instrument of 
extraordinary delicacy, by which the animal could at pleasure control 
its ascent to the surface or descent to the bottom of the sea. To 
creatures that sometimes floated, a thick and heavy shell would have 
been inapplicable; and as a thin shell inclosing air would bo exposed 
to various and often intense degrees of pressure at tho Isittom, wo find 
a sories of provisions to afford resistance to such pressure in the 
mechanical construction both of tho external shell and of the 
internal transverse plates which formed the air-chambers. First, 
tho shell is made up of a tube coiled round itself, and externally 
convex. Secondly, it is fortified by a series of ribs and vaultings 
.'disposed in the form of arches and domes on the convex surface of 
this tube, mid still further adding to its strength. Thirdly, the trans¬ 
verse plates that form tho air-chambers supply also a continuous 
succession of supports, extending their ramifications, with many 
mechanical advantages, lamcatli those portions of the shell which, 
being weakest, were most in need of them." 


who have written treatises on this interesting genus, or have illus- 

The species of Ammonites are very numerous, and although the 
arrangement of Von Buch is at present tho best, it is prohablo that 
when mote it known of the form of tho aperture, it will servo as a 
leading character. 

Ammonite* with perfect mouths. — [Continued.) 










mmm 



Iteinecko,* Von Buch,+ Zioten.J and Do Haanf are among those 

« Maris protugxt Nautilos ct Argonautos, vulgo Curium Ammoni*, in agro 
Coburgico et vicino reperiumlos, dcscrlpsit ct delincavit, etc., D. I. C. M. Kei- 
neckc. Coburgi, 1818, Hvo. 

f Ueber die Ammonites In den iiltercn Gcbirgs-Schlchton. Gelesen in der 
Akudemic der U’issensehuften, am 1 April, 1830. 4to. llrcueil do Planches 
do PiHrlflvOttona remaripinbles, par Leopold do Buell. Berlin, 1831, folio. 

$ Ilia Vcrsteinerungcn Wlirtcmberg*, &c. Stuttgart, 1830, and following 
yeara, folio. 

8 Specimen Philosophicum Inaugurate, exhibens Monographiam Ammo, 
nlteeraa et Uoniutiteoriun, etc. 1823. Lugduni llalav. 



149 


AMMONITES. 


AMOMUM. 


ICO 


The accompanying cuts, which arc copiwl from Do Blainville, will 
not only give the reader some idea of tho shape of tho aperture, but 
also of tho external appearance of the shell, while the following, from 
Dr. Buckland’s * Bridgewater Treatise,’ will convey a notion of tho 
concamorations in some of the species. An internaJ^fiew*of a very 
simple form of those and of tho siphon or pipe witbta in tho out 
of Ammonites obi units. * 



AvtiHonitca twdosus. 


Geological Distribution. Professor Phillips, ill liis ‘ Guide to 
Geology,’ published in 1834, since which timo numerous additions 
have been made, thus distributes tliu Ammonites among the different 
formations. 


KU11-GKNKKA OF AMMONITES. 
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Total, 223 species. 


Geographical Distribution .—As the Ammonites wore evidently prin¬ 
cipal agents for keeping within bounds the mollusks, Ac., the crusta¬ 
ceans, and perhaps fishes of tho periods prior to the Chalk Formation, 
and belonging to the latter epoch, wc should oxpoct to find them 
widely distributed. Accordingly, they occur in Europe, Asia, and 
America iu strata apparently of tho same date. In some instances, 
the genera und ’even the species are identical. Dr. Germ'd found in 
the Himalaya Mountains, at an elevation of 16,000 feet, A mmonilcs 
Walcottiianti Ammonites communis, fossils that arofouud in the Lias of 
Lyme Regis. M. Mdnard met with one in the Maritime Alps at an 
elevation of 1600 toises. Their numbors must have been great. 
M. Dufresno informed Lamarck that the road from Auxerro to Avalon 
in Burgundy was absolutely paved with them. The individual 
agency too of some of these carnivorous instruments for preserving 
tho balance of marine animal power must have boon of no small 
importance. Lamarck says that ho has seen Ammonites of two feot 
(French) in diameter. Mr. James Sowcrby and Dr. Muntcll record 
Ammonites in the Chalk with a diameter of three feet; and l)r. Buck- 
land states that Sir T. Harvey and Mr. Keith measured Ammonites in 
the Chalk near Margate which exceeded four feet in diameter; and 
this in cases whose the diameter oould have boon in a very small 
degreo enlarged by pressure. 

AM01BITE, in Mineralogy, a variety of Arsenical N ickel, containing 
from 40 to 60 per cent, of nickel and 14 per cent, of sulphur. 

AMO'MUM, a genus of plants belonging to tho natural order 
Zingiberaceai. It consists of species having white flowers collected 
in close heads, which arise from the base of the loaves, and only 
just raiso themselves above the ground ; the lower lip of the flower 
is very broad and large compared with the other's, and the other has 
a two-lobed crest. The seeds are contained in a loose skin, and are 
inclosed in a rather tough capsule, which is separated into three 
cells by as many membranous partitions, and finally opens into 
three valves, Tho leaves are of a broadly lanceolate or oval figure 
tapering to the point, and enwrapping the stem like a sort of 
Bheath. 


A. Carilamuuium has a root-stock creeping under the surface of the 
soil like that of the Ginger, but it is smaller. Tho stems rise 
obliquely to tho height of from two to four feet. Tho leaves are 
alternate. Flowers in spikes, seated in lanceolate acute villous 
senrious ash-coloured bracts. Tho tube of tho corolla slender. The 
anther double, with a huge tliree-lobed concave crest. Tho fruit a 
capsule containing roundish angular dotted brown seeds. This plant 
is a native of tho mountainous parts of Java and Sumatra, and is 
commonly cultivated iu the gardens of India. Tho seeds are aro¬ 
matic, and are used by tho Malays instead of tho true Cardamoms, 
which are the produce of the Kh.Unria Curtldniamuni. [El.KTTAUlA.] 
Sir J. E. Smith states that this plant is the Amwuuiu rerunt of tho 
older botanists. 



A. angustifolium is a sharp-leaved species, anil a native of marshy 
ground, iu Madagascar. It is cultivated in the Mauritius. It has a 
deep blood-rod calyx, and tho outer segment of tile corolla is real. 
Tho whole plant iB aromatic, and tho fruit constitutes tho Oanlamumam 
majus of the older writers. 

A. womaticum is a native of tint valleys on the eastern frontiers 
of Bengal. ‘ Tho fruit law similar qualities to those of the 
ti'uo Cardamoms, for which they are often sold to the druggists of 
Indio. 

A. Grana-Varadisi has a perennial roots talk, giving off erect slender 
stems, 3 feot high. Tho loaves are numerous mid crowded. The 
capsule is largo, 14 inch long, and lialf-an inch in diameter. It has a 
very strong aromatic odour and flavour. Tho seeds have tlio Home 
properties os tho Cardamoms. Tho plant is a native of Guinea, noar 
Sierra Leone. The fruits are known by tlio name of Grains of 
1’aradiae, and Meliigelta or Malagucta Pepper. 

A. grandijtornm-, of Smith, is also a native of Sierra Leone. It lias 
huge flowers, and yields seeds, which differ from those of Grains of 
Parodiso in lioing gray or lead-coloured, much less polished, and 
possessing a totally' different flavour, resembling that of camphor. 
They may be used for the same purposes os the Cardamoms. 

The Cardamoms of commerce are the eapsules, which are gathered 
as tho seeds ripen, are dried in tho sun, and lire then’fit for sale. Tho 
small capsules, or Lesser Cardamoms, are the most valuable, [Carda¬ 
moms, iu Arts and Sc. Dxv.] 

(Lindley, Flora Medico) 
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Amnmum t/rautli/lonun. 

а. Tlio lip uml a hick view of the anther. c. Calyx. 

б. A front view of the anther. d. stigma. 

AMPKLI'DE.E, olio of tlie million of the Vine Trilie. [ V tTACE.’K.] 

AMVllKltl'STUS, n Fossil Fish, from the lnlo of Shoppy. (Kijnig, 
Jeon. Fossil.) 

AMI'HI'BIA (from tlio Greek word hptjnt 9»or, which signifies 
‘ having a doable life’), tlio name of an order of the clann of Reptiles. 
In common eonvernation we ate accustomed to call all iimmmalH, such 
as seals, otters, heavorn, Ac., amphibious, whose organisation disposes 
them to resort indifferently either to the land or water for procuring 
food, ami other purposes, or whose habits are at once terrestrial and 
ttipiatic; thus wo usually denominate the Common Campagnol 
( Arricola amphibia ), anil tile White-Bellied Shrew (Soi-cx fodiens), 
the Water-Hat, and Water-Shrew respectively, and consider them in 
every respect iih amphibious animals. But in this sense of the word 
every land-animal is 111011 ! or Iras amphibious, for all resort occasion¬ 
ally to the water, and, with the single exception of nuui, all appear 
to have an instinctive power of swimming. Previous to the time of 
Linnaius, the earlier naturalists attached no more dolinito meaning to 
tile word than that which was sanctioned hy popular custom, and 
which, it will bo observed, is more properly expressed by the term 
aquatic. The great Swedish philosopher, however, rejected this vogue 


and improper signification, and applied tho term generally to the 
third class of liis system of zoology, which comprised not only all 
the animals since more properly denominated Reptile*, such as the 
tortoises, lizards, serpents, and frogs, but likewise the Cartilaginous 
Fishes. Linmeus was evidently ignorant of the true characters and 
Siutural limits of this class of animals. The term Amphibia was 
certainly very apjilicahlo to many of tho genera and species which 
it embraced, but with regard to tho great majority of them it was an 
absolute misnomer. The shark and the ray are os incapable of 
existing out of tho water as many of the common lizards are of 
living in it, and consequently neither the group which Linmeus 
proposed to establish, nor the name by which ho designated it, has 
boon adopted by more recent zoologists. The Cartilaginous Fishes 
have been referred to tho other aquatic tribes, with which their 
habits and organic conformation naturally connect them, and the 
remainder of tho class, which stands in Guidin's colebratod edition of 
the ‘Systemu Natural' under the name of Amphibia, is admitted 
into modem systems under tho more appropriate designation of 
Reptile*. 

Taken in its strict and literal sense, tho term amphibious would 
apply only to such animals as have the power of living indifferently 
at the same time, either upon land or in water. To fulfil this 
condition it is necessary that a truly amphibious animal should be 
provided with the means of breathing in either of these elements, 

that is, thiil it should simultaneously possess both lungs anil gills. 

Now there are four genera of batracliian reptiles which actually do 
possess this extraordinary double apparatus for extracting tho principlo 
which supports animal life indifferently from either element; anil 
those, as Baiun Cuvier bus justly observod, eomprise in reality tho 
only known vcitebrated animals which are truly amphibious. They 
are the Axolotl*, the Afcnobranclii, and the Sirens, all of which inhabit 
the rivers and lakes of America, anil tho Proteus, which is found in 
subterraneous streams connecting certain lakes in Oamiola and 
Hungary. These, then, are the only strictly amphibious reptiles ; but if 
the term is taken in a little more extended Bouse, it may, without impro¬ 
priety, bo applied to tlio entire order of Reptile* which M. Brongniart, 
and after him most modem naturalists, denominate Ratrachians, 
because all these animals, without exception, breathe hy means of gills 
in their tadpole state, and only acquire lungs when they assume the 
more mature and perfect form of reptiles, lu this Benso the term is 
now employed hy English naturalists. 

Some, indeed, as Mr. Bell, Dr. Grant, and othor writere, separate 
the Amphibia from the Reptile*, as a distinct class. 

The Amphibia differ essentially fium tho other three orders of 
Reptiles : Uhelmians (Tortoises), Saurian* (Lizards), and Ophidian* 
(Serpents). They have no ribs, or rudiments of ribs only. Their skin 
is naked, being without scales. They have feet. The male haw no 
external organs distinctive of sex. In tho Frog Tribe the ova are fecun¬ 
dated on their exclusion from tho body of the female : they arc shelless 
and generally laid in the water. Tho young, which are called Tadpole*, 
when fust hatched, breathe by means of branehiie, or gills, very much 
after the manner of fishes, being in their early stage of growth quite 
unlike their parents, and, in that state, forming a natural passage to 
tho last-named class of animals. These branehiie disappear in tho 
higher Amphibians, and ono order lias therefore been named the 
Caducibranchiate Amphibia., which have been divided into—first, 
the Anourous or Tailless Satrachiant, having no tails except in their 
young state, including the Frogs and Toads; and second, tlio Urodilcs 
or Tailed Ratrachians, such as the Salamanders. 

Under tho Ptrenniliranchiatc Amphibia are included the Proteus, 
Siren, Mcvobranchus, and Axolotl. 

Tho following arrangement of tho Amphibia or Ratrachians haw 
been published by Messrs. Dumoril and Bibron, in their elaborate 
* Erpdtologie Generate’: ~ 


{ Hoily, varied in form j skin naked ; moat frequently without either carapace or scales. 

Uriel, with two occipital condyles, not carried upon a narrower neck. 

feet, variable, as regards their presence, their number, tliclr proportion j toes most frequently without claws. 
Sternum, most frequently distinct, never united to the ribs, which are short or null. 

Main organs of generation not projecting. Eggs with soft not calcareous shells. Young, subject to metamorphosis. 


f Null. 




Body set- 1 
pentiform J 


Suborders. 

Peromtle* 


Four or 
two. 


No toil, Anoures, with 
a tongue 


V, A tail, Vrodites, with 
a neck 


Groups. 

. , . Ophiosomes .. 

Distinct rhancrofflotiscs : ( Toothed i ends of toes f Little or not diluted 

with the upper { \ Very dilated 

‘ Jaw . . (Without teeth ...... 

Null Phrynaglosaes . 

' With neither holes 

nor branchial ArCtodHre* .. 

"tlnet hotel} Trlmatodlrcs : with bronchieo . . { VLill'o and’pcrsbtent’ 


Families. 

1. Cxciliotdes. 

3 . Raniformes. 

3. ITylerfarmcs. 

4. Pujonifarmt*. 
6. Pipeeformet, 

0. Salamandride*. 
T. Amphiumides. 
8. ProtRde*. 


In this article we shall speak of the organisation and natural history 
bf the Amphibia in two groups: first, the Anourous or TaiUe** 
Amphibia, and secondly, the l 'rodeles or Tailed Amphibia. 

Anourous or Tailless Amphibia. 

Skeleton. —The skull, in the Reptiles generally, is made tip of the 
Same parts nearly as that of the moinmiferous animals, though the 


proportions are different. But the lower Amphibia, which approach 
the fisheB in this particular, have not the internal cavity corresponding 
so completely with the surface of the encephalon oa the other Reptiles. 
The skull is very much flattened; and small as the cerebral cavity is, 
it is by no means filled with the brain. It is narrower and more 
elongated in the species which pass their whole lives in the water than 
it is in tho Anourous Amphibia, or True Frogs. 
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Skeleton of tin- Common Krog. 


The vertebral column commences at the posterior part of the head, ■ 
and, unlike the rest of the Reptiles, the Batrachiana, liko the rays, the j 
sharks, and the mammiferous animals, possess two condyles situated ; 
on the sides of the vertebral hole. In tho Tadpole the vertebras are i 
of the some calibre throughout, but a difference takos place when tho j 
limbs are developed. At this period, the vertebral canal diminishes ; 
gradually in length, the spinal marrow contracts, and no trace of the ( 
canal is left iii the elongated coccyx. It is in the TaiUeaa Amphibia i 
that the vertebral column is shortest, for tho Progs have only ten and j 
tho l’ipas but eight vertebra. 

As a general rule, tho anterior extremities are shorter than the 
posterior limbs; but in some of the Frogs especially, the lower 
extremities are twice or thrice as long as the anterior feet, as might 
be expected in animals whoso progression is principally effected by 
leaps. Ribs there ore none; but tho sternum is highly developed and 
a large portion is very often 
cartilaginous. It receives an¬ 
teriorly, or in its mesial por¬ 
tion, the two clavicles and 
two coracoids which fit on to 
the scapula. The whole mokcM 
a sort of lmnd which sustains 
the anterior extremities, and 
an elongated disk which forms 
a support for the tliront, and 
assists in tho offices of de¬ 
glutition and respiration. 

Another disk extending back¬ 
wards, being for the insertion 
of the recti muscles, protects 
tho abdominal viscera in 
somo species. Tho pelvis is 
well developed in the Frogs, 
especially in the Pipa, and 
though apparently deprived 
of all traces of a tail after 
undergoing their last trans¬ 
formation, there remains, in¬ 
ternally, a true coccygeal piece, 
most frequently even moveable 
and elongated, but without 
anything like vertebral form. 

The bone of the humerus or 
anil is single, and is long in pro¬ 
portion to tho bones of the fore-arm, wbicli are united throughout tlieir 
length, their duality boing manifested by a simple furrow or depression. 
These bones are distinct in the reptiles generally, and tho radius is 
generally rather the longest; the ulna is prolonged backwards into a 
kind of olecranon, and sometimes this apophysis is distinct, and 
liecomes a sort of sesamoid-bono in tho thick part of the tendon of 
the extensor muscles. The Pipua, the Tortoises, and the greater 
part of the Sauriatis have this conformation. The bones of the carpus, 
or wrist, exhibit nothing extraordinary in their structure; nor do 
those of tho fingers, which arc without nails or claws, require particular 
notice. , 

Tim bones of the well-developed pelvis present considerable 
differences in the various genera of Anourvua Amphibia. Thus m the 
Frogs (liana) and the Tree-Frogs ( lhjta ), the ossa ilii are very much 
elongated, articulated in a moveable manner on tho sacrum, and very 
much approximated bolow towards the cotyloid cavity; so that the 
two hotels of tho thigh-bones seem to be placed in contact, a 
conformation which much influences the notion of the posterior limbs 
upon the trunk in the execution of tho motions of swimming and 
leaping. In the Pipa, or Surinam Toad, tho ossa, ilii are very much 
widened at the point of junction with tho sacrum, which is, itself, 
dilated, forming a strong union by means of a truo symphysis. The 
femur, or thigh-bone, is very much elongated, and slightly curved in 
the form of the letter S in tho Frogs (Sana), and in the Tree-Frogs 
(llula) ; it is a little sliortor in the Toads (Hufa), and is flattened in 
the Pipa. Tho bones of the leg (tibia and fibula) are, in the Reptiles, 
generally distinct; but in tho Anourous Amphibia, liana, Ifgla, and 
Pipa, for instance, they aro so Boldored together as to form but a 
single articulation with the femur and tarsns, and to present the 
appearance of a single very-mueh-elougated bone, which somo havo 
erroneously considered ns a supernumerary bone, or second femur. 
The knee-joint and articulating bones are so disposed that tho feet 
havo always a direction outwards. In the Reptiles generally, the 
posterior feet are more developed than the anterior limbs ; and this 
modification is particularly observable in the Anauroua A mphibia, which 
have the tarsus bo much elongated as to induce some to consider the 
first bones composing it to be a fibula or tibia. The bones of tho 
metatarsus correspond to the number of toes. 

The Teeth .—As these are very important organs in the whole of 
the Amphibia, we shall now present an abstract of this subject from 
Professor Owen's celebrated work entitled ‘Odontography.’ He remarks 
that the variations which the dental Bystem presents in the Amphibia 
ten more conspicuous in tho number, situation, and structure of tho 
teeth, in their form or mode of attachment. Certain Batrachiana, 


lie observes, are edentulous, the genus Ifplaplcaia among the Tree- 
Frogs, for example, and the Jlufoniilte, or Toad Family, with the 
exception of some species of Ihunbinatur. Tho teeth when present 
aro described by him as generally numerous, simple, of small and equal 
sixe, and close-set, either in a single row or aggregated, like the teeth 
of a rasp, and he points out a characteristic condition of the dental 
system in fishes, namely, the absence of teeth on the superior maxillary 
hone, as lieing continued in those genera of Perennihranchiate Batra- 
chmns which stand lowest in the class of Reptiles ; lint ouly tho superior 
maxillary teeth, hut the bones themselves are absent, ho q$Mttves, ill 
Siren, Menobranchaa, and Prut rue. In tho Sinn, ho destinies the 
lower margin of the intermaxillary bones, and the sloping anterior and 
upper margin of the lower jaw, as trenchant, and each encased in a 
sheath of firm, alkutuiuoiiB, minutely fibrous tissue, harder Ilian horn. 
The bones thus armed slide upon each other, he tells 11 s, like the blades 

of a pair of curved seissora, 
when tho mouth is closed, 
and aro well adapted for 
dividing the bodies of small 
fish, aquatic larva;, win ms, Sc. 
The homy substitute for teeth 
in the lower jaw is supported 
by the bony element corre¬ 
sponding with the premandi- 
bular of tho Lepiilaain it. 
r Photo ensues, j A second 
bony piece applied to the 
inner surface of the branch of 
tho jaw (representing the 
spleliial or opercular element 
in the jaw of the croco¬ 
dile) is beset with numerous 
minute. |H>inted teeth, set in 
short oblique rows, and di¬ 
rected obliquely backwards. 
Tho palatal surface or the 
mouth is described as present¬ 
ing on each side two Hal, 
thin, and moderately broad 
bones, forming an apparently 
single, oblique, oval plate, 
which converges to meet its 
fellow at tho anterior part of 
the palate, so as conjointly to 
constitute a broad rasp-like surface in the form of a cheviou. The Pro¬ 
fessor regards the anterior long plate on each side as the representative 
of tho divided vomer, and it suppqrts l> or 7 oblique rows of small 
pointed retrnverteil teeth; the smaller posterior pla'te, which lie thinks 
may probably lie the hoiuulogue of the pterygoid, is beset with 1 rows 
of similar teeth ; and thus we havo 10 or 11 rows on each side of the 
chevron of the palate. The greatest number of denticles (11 or 12) 
is in the middle rows; in the anterior and posterior rows they are 
fewer; all aro of similar size and form, corresponding with those of 
the lower jaw opposed to them. “ Tho condition of tho dental system 
ill this, tho lowest of the class of reptiles,” says Mr. Owen, “ is not 
without interest, independently of the absolute of tho superior maxillary 
tooth, and of tho presence of the palatal and inferior maxillary ilmta 
cm cartlc." If, for example, the dense sheath of tho trenchant anterior 
parts of tho upper and lower jaws had been completely calcified and 
converted into hard dentine, the correspondence between the Sin 11 and 
the Lepidveirm would have been very striking in this part of their 
structure; but the maxillary sheaths of the Sinai being composed of 
born, and lieing moreover easily detached from the subjacent bones, 
much more closely resemble the deciduous mandibles of tile Tadpoles 
of the higher Batrachians. (I'art ii., pp. 188, 18!t.) 

In tlie A.ivlull also tho iehthyio character of tho rasp-like teeth aro 
aggregated in numerous rows upon tho palatal region of the mouth, 
and upon the spleliial or opercular element of tho lower jaw ; but here, 
Mr. Owen observes, the superior maxillary bones are developed, and 
support tooth. The promiuidilmlar and the intermaxillary bones, he 
adds, instead of presenting tho larval comlition of the horny sheath, 
havo their alveolar border armed with a single row of small, equal, 
fine, anil sharp-pointed denticles, which are continued above along the 
liiaxillaries; thus, he observes, establishing the commencement of tho 
ordinary Batrachian condition of the marginal teeth of tho buccal cavity. 
As in tin; Siren, the dentigerous bones of the palate consist of two 
plates on each side; the anterior pair, or vomers, converge and meet 
at tlieir anterior extremities, and the minute denticles which they 
support are arranged quincuucially. Tho posterior j>air of hones 
continued backwards, according to tho usual disposition of the ptery¬ 
goids, abut against tho tympanic or quadrate bones ; anil tho denticles 
are confined to the anterior part of their oral surface, resembling, in 
their arrangement and ancliyloBed attachment, those of tho palatal 
serieH, of which they aro tho posterior termination. . 

The superior maxillarics and their teeth are, it appears, wanting ill 
Memobranchua [ffKCTUKUs]; but in this form an advance to a higher 
type of dentition is perceptible by tho arrangement of the teeth in a 
singlo row, both upon the roof and at tho margins of the month. The 
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intermaxillary bones nro produced backwards, and the single row of nienccd. As regards the teeth, the diiference between the great 
small pointed teeth which they support is opposed to a similar serios aquatic Salamander of the volcanic mountains of Japan and that of 
upon the premandibular bones below. The palatal teeth form a single the Alleghanies is very slight, and merely specific; the form, disposi- 
row on each of the broad bones which correspond with those described tion, and attachment of the teeth nro the same in Sieholdia as in 


by Cuvier as the divided vomer in the higher Batroehians, and extend 
backwards upon the pterygoids, which support a few teeth. 

The throe preceding genera are perenmbranchiate, and though the 
Proteus, like them, always retains its oxternal gills, it offer* a further 
advance to the dentition of the higher Batroehians, and to that of the 
A mphiwna especially. Kach intermaxillary bone carries on its alveolar 
bolder a row of 8 or 10 minnto, fine, sharp-pointed teeth, and each 
premandibular bone is armed with a greater number of similar but 
larger teeth, arranged also in singlo scries. The palatine bonus (two 
vomers of Cuvier) Bupport a row of denticles, similar to the inter¬ 
maxillary crescentic series, and parallel with them; but Mr. Owen 
points out that the horns of the palatal dental crescent are continued 
mueh farther back, terminating, as in Afenobranchus, on the anterior 
port of the pterygoid hones. Twenty-four teeth are contained in each 
half of the “ crescentic or chevron-sliajied Berios,” as the arrangoineut 
is appropriately designated by the lYofesso?, who odds that the 
superior maxillary hones arc represented in this form by mere 
cartilaginous rudiments. 

The Amphinma, like the Protean, presents the Batrachian disposi¬ 
tion of tho teeth in a single eloHoset scriuH along the alveolar border 
of both upper and lower jaws. “ The upper serios extends along 
well-developed maxillary and intermaxillary bones, and in the extent 
of the maxillary and palatal series, especially in Amphiuma tridactylum, 
the indication of a highly interesting character in regard to the afilnitioH 
of an extinct race of gigantic Batroehians with biconcave vertebra' is 
discernible.” 

Jn the Amphiuma tho palatal teeth mil in a single close-set row 
along the lateral maigins of the vomer, forming an acuto angle at its 
anterior portion, whence tho series is extended backwards on either 
side nearly longitudinally, and parallel with the maxillary teeth. “A11 
the teeth are conical, pointed, slightly curved backwards ami inwards ; 
their points glisten with a yellow metallic lustre,” whence TJr. Mitchell’s 
name Uhrysodonta. Tho numtier of teeth in Amphinma inruns is 
considerably loss than in Amphinma triductglum. 

“Tho Afcnopome exhibits,” says Professor Owen, “ the same essen¬ 
tially ltatrachiou condition of the teeth as the A mphluma ; but in their 
disposition, and in tho disposition and form of tho vomer, it makes a 
near approach to tho Cuducibmncliiate group, mid allies itself most 
closely with the gigantic Newt of Japan {Sieholdia, Bonup.), and with 
that equally gigantic extinct species of Newt ho noted in palieoutology 
as the Homo ltilurii Testis of Scliouchzor. In tho persistence of tho 
branchial apertures, and the more complex structure of tho os liyo'idcs, 
tho Afcnopome however gc /, 

manifests its generic •/ftv. I 

distinctness from the a /-. A j) J 

close-set series of smull, yj 

describes' a semicircle 

lower jaws : tlio row If ^ . —j n rn i t^yn 

of similar but smaller . 

tooth on the anterior \S3jTT 

expanded bonier of tho w. jNftC 

divided vomer runs 

parallel with and at a v a*. (B. IjSpff 

short distance behind v \ 

tho median port of the flk \ nj VjsTjJ 

maxillary serios. Tho 'S. \ v B.| JpUa 

premandibular teeth \ 'V A. \\ l\ IB ><■'■/• |j 

are received into the WA m 

narrow interspace bo- ■ I* ' 

tween tho two rows hi iBr vM 

tho upiier jaw when the \\\\1 ll "'vk VH I 

mouth is closed. Tho \l 'X VI 

teeth of the Afcnopome, \1 » \l I 

as of the Amphinma, I vL \\ ] 

are anchylosed by their I I 

base and part of its \\ UMI 

outer side to a Blightly j lttk I 

elevated external ol- ' I 

veolar ridge. 

“ Sicboldia. —Tho To - Skeleton of Lactyhthra Lalandii. 

rennibrancliiato or The figures on each side show the difference of the sternum in the Common Frog, and in the 

like A mphitna, doubt- Pactylcthra; a represents the itcroum of tho former; b that of the latter, 

nil reptiles as they 

have been termed, lead by so easy a scries of transitions to tbo I 
Caducibranchiate group, in which nil external trace of the branchial ' 


Mcnojmme; they differ slightly in the relative size, those of the 
Japanese Newt having the advantage in this respect, with a somewhat 
deeper implantation of their anchylosed base, and the alveolar parapet 
of the intermaxillary bones is higher and is slightly incurved. • Thero 
ore 14 teeth in each intermaxillary, 72 in each superior maxillary, 
and !>4 teeth in each vomer of the Sieholdia gigantea." 

A11 the Caducibranchiate Amphibia with toils, ns the Newts and 
Land Salamanders, have teoth on tho inferior maxillary and vomorine 
bones, as well as on tho intermax diaries and superior max diaries. 

Tho Frogs have no teeth on the lower jaw, though in some species 
(Ccratophrys for exauiplo) the alveolar edge of the lower jaw-bone is 
finely notched or dentated. The Bufonidte, as a general rule, are 
toothless, but in the Bombinatores the subgenus Uyladactylus has 
teoth upon the vomer, and Scleroj>hry» has teeth on both the inter- 
maxiUary and maxillary bones. 

Afuscuiar System, particularly as relating to Locomotion _The 

muscles destined to give activity to the framework, examples of 
which are given below, are, like those of all tho Reptiles, remarkable 
fur their irritability. There aro not wanting zoologists who have seen 
Toads, Salamanders, Tortoises, and SerpentH, deprived of their heads 
and skins, but kept moist, display muscular motion for whole weeks. 
In tho Anourous Amphibia, the Frogs especially, the muscles of the 
abdomen are more developed than in the other Reptiles, offering in 
this particular some analogy to tho abdominal structure of the 
Mammifem. But it is in the disposition of the muscles of tho thigh 
and leg in the Frogs and others of this group, that the greatest singu¬ 
larity is manifested. These, whether taken conjointly orsingly, present 
the greatest analogy with the muscular arrangement of tho same parte 
in Man. Wo find the rounded, elongated, conical thigh, tho knee 
extending itself in the same direction with tho thigh-lame, and a 
well-fashioned calf to the log, formed by tho belly of the gastroenemii 
muscles. It is impossible to wateli tho horizontal motions of a frog in 
the wntor, as it is impelled by theso muscles and its webbed feet, 
without being struck with the complete resemblance in this portion 
of its frame to human conformation, and the almost jierfeot identity 
of the movements of its lower extremities with those of a man making 
the same efforts in the same situation. 

We have seen that the ribs are absent in the Anourous Amphibia, 
and the functions of respiration, ms well ns those of deglutition, being 
carried on by means of particular muscles, as we shall presently havo 
to notice, those bones would have been mere incumbnuiccs. In the 
Frogs, tho muscles are not attached to the skin, which envelops the 

a whole muscular armnge- 

r fl mont in a sort of insu- 

]l lftted, insensible, inovo- 

Urodilcs, on the con- 
trary, the integuments 
W servo as the point of 

I( insertion to almost ull 

the active organs of 

The locomotion of 
tho Anourous Am¬ 
phibia on land consists 
in walking, running, 

^zf various modifications ; 

/ ft ff motion most prevalent. 

I Y'-ll FS!*} H [fll/l/l them aro excellent 

mil !/ Ill/// /J Bwiminers; and when 

V fjf ■ f If V //f/jW they betako themselves 

■ / If 1 1 \\ //// to this exercise, the body 

ml tf If is extended horizontally, 

m ff II sMfgf and the animal is pro- 

i If II fiflfSf polled by tho mechanism 

Jm/M jl ff of tho lower oxtremi- 

j akM If ties alono—a mechanism 

I admirably adapted to 

this modo of progros- 
sion, as well os to the 
ctJtra Lalandii. other varieties of move- 

tho Btcrnum in tho Common Frog, and In tho uecos- 

in of tho former; b that of the latter. sities of the animal re¬ 

quire. By the aid of 
these well-developed lower limbs, and the prodigious power of their 
muscular and bony levers, a Frog can raise itself in the air to twenty 


is lost, that the artificial nature of such a division of times its own height, and traverse, at a single bound, a space more 


the order is evident, and some naturalists havo even hesitated 
whether to separate, genetically, the last of the Porennibranchians 


than fifty times the length of its own body. 

Digestive Organs .—Tho Anourous Amphibia, in their adult state, 


from tho species Sieholdia gigantea, with which the description of tho are, like the greater part of tho existing Reptiles, carnivorous, and 
dental system in tho higher division of the Batroehians is here com- swallow their living prey without mastication. The mouth in many 
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of them is very wido; wo wido, indeed, in some (tho large Frogs and 
Pipes, for instance), as to admit of their swallowing vortebrated 
animals; but insects, annelidos, and small mollusks form the chief 
of their food. They have no truo fleshy lips, nor iudoed have nuy of 
tho Boptiles; but tho frcHh-water tortoises are furnished with folds of 
skin ns a covering for their cutting jaws, and perhaps ns a more 
complete apparatus for shutting the mouth. The same conforma¬ 
tion is observablo in tho greater number of tho Tadpoles of tho 
Batrachians, the larger portion of which, in their adult state, have 
tho lower jaw received under a soft skin which covors and edges the 
mandible. Tho branches of tho lowor maxillary bone aro rarely 
soldered at tho symphysis, and sometimes, ns in tho genera Rnna 
and Ilyla, there is, at the point of junction, a mcro cartilage which 
admits of a certain amount of motion. In tho Frogs and the L'rod&les, 
tho number of piecos composing each of the branches amounts to three. 
Ono of these pieces corresponds with the symphysis, and is armed with 
tooth; the second serves for articulation, and the third is situated 
backwards, and prolonged below. On the palate of many of these 
Amphibia aro certain processes which may bo termod teeth ; but these 
ore pointed, and not tubercular, ns the old error of naming some of tho 
teeth of fossil iishes Bufoniles might lend us to suppose. These palatal 
teeth form a part of the bones to which they are attached, ns in the 
caso of fishes. 

The tongue performs a leading part in tho capture and deglutition of 
the prey. In the greater portion of tins group the structure of this organ 
is altogether anomalous, and its insertion is equally at variance with the 
modo adopted in the other vertebratod animals. It is very soft, fleshy 
almost throughout, and is not supported at its bnso by an os hyoides. 
Its attachment is tho reverse of that generally seen, for it is fixed in 
the concavity which is formed by the approach of the two branches of 
the lower jaw towards the symphysis. In a state of repose, and when 
the month is shut, this tongue, wliieh has its root, so to speak, in the 
interim - edge of the anterior part of the lowor jaw, lias its free extremity 
in the back part of the mouth and before tho aperture of the air-passages; 
but when the animal puts it forth, it is considerably elongated and 
thrown sharply out of the mouth, as if by an effort of expulsion. Tile 
end reaches to a considerable distance, as, turning on thu pivot of its 
anterior fixture, it is reversed in such a manner that tho surface which 
was below when the tongue was in tho mouth, and in a state of repose, 
is, when it is thrown out, abovo; and when the tongue is returned 
into tho month, the surface, which was an instant before above, 
resumes its original position, and is again beneath. Tho organ is 
armed with a tenacious viscous secretion; and when it touches the 
prey, the latter adheres so firmly to it, that it is carried back witli the 
tonguo into the mouth. There it is, in most cases, compressed, involved 
again in a glutinous sort of saliva, and almost instantly submitted to 
thu net of deglutition. Tho motion of throwing out and returning 
the tongue is often performed with a rapidity which the eye can 
hardly follow. Tf nny ono will observe a toad in a melon-frame, lie 
will see the ants or other insects which come within shot of its tongue 
disappear; but his vision must lie very acute and prompt to detect the 
action of tho tongue. Tho muscles, whose office it is to move the bones, 
cartilages, and other parts of the mouth, act more especially upon the 
lower jaw, upon tho bone of the mandible, and upon tlie tongue, which, 
after being shot forth ns we have endeavoured to describe, is returned 
and swallowed, as it worn, with tho captured prey, ami tho act of 
doglutition is continued till the food is lodged in the stomach. 

Tho pharynx in matnmiferous animals consists of that backward 
cavity of tho throat, into which tho lowor orifices of the nostrils, the 
orifice of the mouth, the canal of the ear, the larynx, and the oesophagus 
open ; but in the reptiles there cannot be said to be any truo pharynx ; 
for the nostrils, as well as tho glottis, open into tho mouth, the oeso¬ 
phagus commences immediately behind the nostrils, and the muscles 
that act more especially upon these parts and upon the tonguo aro 
thoso that begin the net of deglutition : wo shall presently see that 
these same muscles aro also put in requisition to foreo the air necessary 
for respiration into the glottis and trooheo, in order to supply tile 
cavity of the lungs. Tho stomach of the Anourou* Amphibia dues not 
require any particular notire; but tho maxim that the more carni¬ 
vorous an animal is, the shorter and the less flexuous iB its intestinal 
canal, is well illustrated in that tribe. The Tadpole, which lives upon 
vegetables, possesses an oxtremoly long digestive tube; but in its 
perfect state, and when its appetite has become altogether carnivorous, 
the intestines become very much shortened, losing four-fiftliB of tho 
length which distinguished them when tho animal was in its early stage 
of existence. The vent is rounded and wrinkled. The liver generally 
consists of three lobes, and the gall-bladder adheres to and is hidden 
in the concavity of tho liver, very high up. The spleen in tho Frog 
and Toad is rounded, not of largo dimensions, and situated in the 
mesial region, under the intermediate lobe of tho liver. There is also 
a pancreas, and tho chyliferous veins may be distinctly traced. Tho 
digestive organs vary considerably in the Tadpole. In tins oarly stage 
they liavo a mouth furnished with lips, and horny cutting processes, 
that act os jaws in the division of tho vegetable food which forms their 
principal nourishment, and their intestinal canal is coiled spirally 
within their large rounded abdomen. Tho metamorphosis is complete, 
internally as well as externally, when this armed little mouth is 
changed into the widely-opening gape, which roaches beyond the eyes, 


and the Rnimal swallows its living prey entire. In this their last stago 
they can endure a long abstinence. They grow slowly, and they live 
to a considerable age. Tho skin which edges their jaws is soft, 
and forms a sort of gum or external lip ; their undor-jaw is received 
into a kind of rim or groove, which runs along the upper-jaw, and its 
two branches are slightly moveable towards the symphysis: this 
junction of tho jaws is as complete os the shutting of a well-fitted 
lid of a snuff-box. 

Circulatimj System .—-The circulation in tho A nouroua A mjihibia varies 
with tho different metamorphoses which the animal undergoes. In 
the early or tadpole stago the whole of tho blood is driven by the heart 
into tho branchial vessels, the circulation at that period lieing tho samo 
as it is in fishes. The apparently single auricle (for according to tho 
observations of Dr. Davy and of Messrs. Saint Ange and WVburt, it is 
in fact separated iuto two divisions), or rather tho partition which 
exists at the point wliery the oxygenated blood arrives through tlie 
pulmonary veins, can hardly bo said to bo distinct, and the venous 
blood, which is poured into it by tho large vena cava, penetrates 
finally into the single ventricle, which, by contracting, pushes tlie blood 
into the single arterial trunk, furnished at its base, near tho valvules, 
with a Bort of bulb, or contractile swelling. This artery, which 
contains the black or venous blood, is divided into two trunks, ono 
directed to the right, the other to tlie loft; and thcBu are then sub¬ 
divided into two, three, or four branches, according to the number of 
the branchial leaflets : on their arrival there, they inosculate with tlie 
venous trunks, and by that time the blood has assumed its arterial 
quality and colour. Those arterial veins unite successively, so as to 
form, by means of two principal trunks, the origin of one great artery, 
or aorta deseendens, which is, at tho point of its formation, placed 
near the head, to which it gives off ninuy branches, and continues to 
deseond down tho vertebral column. 

But when the time of metamorphosis arrives, and when the animal 
which had lieon breathing by means of gills is to respire through tho 
medium of lungs, an entire and necessary change takes place. In 
proportion ns tho branchise of tho Tadpole arc destroyed and absorbed, 
the calibre of the venous arteries, which tvore distributed to them, 
diminishes gradually, till they are at last entirely obliterated. Thu 
first of these vessels then develops itself, and receives on each side tho 
whole of tho blood, giving oft' three princi]>nl trunks—one for tins 
head, corresponding to the carotid artery ; ono for the anterior limbs, 
or a branchial artery ; and one, the longest of all, for the cellular lung, 
which is of considerable volume. Tho rest of the principal trunk 
follows the mesial line, and unites with its congener, so as to form a 
true aorta for thu supply of the viscera and lower extremities, which 
acquire their large dimensions at this period. 

Respiratory Systrrn and I ’ucal Organ *.—The absence of the ribs prevents 
any application of costal influence upon tho respiratory organs of the 
Anourous Amphibia, as is the ease with tlie mauunifel-ous animals; hut 
though their form, as well as the medium in which they live, is so 
totally different in the early and late part of their life, the principle of 
action on these organs is nearly tho same. The young may bo said 
to swallow water, or at least receive it into tlie cavity of the mouth, 
before they foreo it into tho branchial vessels ; and though the mode 
of breathing is so entirely changed in after-life, the operation consists 
in tho perfect animal of a succession of deglutjtions of air. 

When tho Amphibia leave the egg, their branchiic appear externally 
like littlo coloured fringos on each side of the neck, mid so they remain 
in the UrodrUs, ns long ns their lungs aro not sufficiently developed to 
serve for complete respiration. But in tlie Frogs and the Anourous 
Amphibia tho fust stago of tlie auimal’s life endures but a short time. 
It soon nssumoH tho Tadpole form, with an enormous belly and head, 
iu one undistinguished outline, and a long tail. At this period tho 
branchiic, or gills, are hidden, Vicing contained in a cavity, and then 
tho water enters the mouth by the orifice of tho nostrils, which are 
supplied with valves. When in the cavity of the mouth, which is 
well closed on all sides, with the exception of tin: threat, where are 
placed the branchial slits, the water, acted niton by the muscles which 
covor them, traverses these spaces, and bathes tho branchial before its 
exit through the branchial holes. The blood which is pushed into 
these branchiic is then distributed, as it is in tlie fishes, and posses,, as 
we have seen, from tho arterial venous vessels into tho arteries which 
unite to form tho aoi-ta. 

On acquiring their perfect form, and when tho obliteration of 
certain points, and tho development of tlio others, have adapted tho 
Anourous Amphibia for breathing air, by means of its two largo 
lungs, tho muscles employed in deglutition are the great agents for 
carrying on tho respiration. Tho anterior nostrils, as wo have before 
stated, open nearly straight, by means of simplo apertures in front of 
the palate ; the tongue is applied as a kind of stopper upon the back 
nostrils, and tho trachea is terminated by a glottis opening iuto the 
mouth. Tho air thus imprisoned is forced or pumped at each gulp 
through tho glottis, to be distributed over tho lungs. 

In tho museum of the Uoyal College of Surgeons are- several 
preparations, illustrative of the aeration of the blood, by means of 
branchiic, in the early stage of liana parado.ru, and also of tho modo 
of respiration in the adult forms of the same group of animals. 

The activity of respiration is increased in proportion to tho elevation 
of the temperature of the surrounding air. M. Delaroeho found that 
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Frogs oxponod to a temperature of 27 degrees Centigrade (80° Fahr.), 
absorbed four times as much oxygen as those submitted to a tem¬ 
perature of 6 or 7 degrees (42° to 47° Fahr.) only. 

The organs of the voice in the Anourous Amphibia are only put in 
action, generally spanking, at the season of reproduction, and then 
principally by the maloH : their croakings and cries seem intended to 
make the one sex sensible of the presence of the other. The trachea 
is indeed very short in the Frog; but it is longer in the male than it is 
in the female, and the riina glottidis is also longer in the former. 
But in soino Frogs the males are distinguished by peculiar membranous 
bigs. Thus, the Qreen Frog has two cheek-pouches, which are inflated 
by the animal in the breeding season, by means of two apertures close 
to the rima glottidis j and tho chord® vocalos are very large and 
distinct in many species. The glottis bears, apparently, considerable 
analogy to the upper larynx in birds ; but in tho birds tho voice 
recoivcs its modification only from tho edges of the glottis, which 
shuts the trachea at the point where it opens into the mouth; tho 
sounds being produced by the lower larynx, which is formed at the 
point of junction of the two branches which constitute the origin of 
the trachea. When tho air-passages of the reptiles emit sounds, they 
are produced by tho single larynx and tho glottis : from tho absence 
of moveable lips, and tho velum palati, or their inconsiderable 
development, those sounds cannot bo much modified. Nevertheless, 
tho vocal powers of thesu animals vary very much, according to tho 
varying moehaniHtn manifested in each. Tho cries of tho different 
species of Rana, from tho well-known croaking of the Common Frog 
to tho bellowing *of tho Bull-Frog ; the shrill troblos of the species of 
1/gla, of tho males especially; tho flute-like and metallic sounds 
occasionally given out, and the sort of seemingly vontriloquous 
grumbling which some species of Toads exert, are vocal sounds 
emitted above tho larynx—a sort of falsetto or race di testa -from 
tho buccal cavity, or some of the accessory sacR. 

Connected with the phmriomcna of breathing, it should be stated 
that tho naked skin of tho Frogs, and indeed of the Batraehians 
generally, has tho power of acting upon the air in such a way as to 
fulfil, in a great degree, the functions of the lungs, and that aerated 
water may bo made subservient to this cutaneous respiration. The 
experiments made on frogs which have been kept in vessels, and 
under water charged with air renewed from time to time, and on 
toads which have been kept alive for months in nets Bimk under 
running water, at a low temperature, without any direct access to 
atmospheric air, prove this. These powers, the faculty of enduring 
long abstinence, their hyliematioii, and the ago (ns grout ns 86 years) 
to which the Anourous Amphibia are said to attain, naturally lend us 
to the consideration, of the stories told of tho discovery of toiuls, 

‘antediluvian toiuls’ ah they were once called, inclosed in solid rocks 
and in tho heart of trees, where they had boon supposed to have 
existed for conturies, deprived of the possibility of access to cither 
food or air, though when found they wore alive nnd vigorous. Nor 
do those stories rest solely- on tho doubtful hearsay evidence of unedu¬ 
cated persons. Thus Smellie, in his ‘ l’hilosophy of Natural History,’ 
alludes to tho account, in tho ‘ Memoirs of the Academy of Sciences ’ 
for the year 1719, of a toad found alive and healthy in the heart of 
an old elm; and of another discovered in the year 1731, near Nantz, 
in the heart of on old oak, without any visible entrance to its 
habitation. From the size of the tree it wns eoncludod that tho 
animal must have been confined in that situation at least 80 or 
100 years. He adds, that in tho many examples of toads found in 
solid rooks, exact impressions of their bodies, corresponding to their 
respective sizes, were uniformly left iu tho stones or trees from which 
they were dislodged ; and he assorts that it was said that there existed, 
when ho wrote, a marble chimney-piece at Chatsworth with a print of 
a toad in it; and that there was a traditionary account of the place 
and manner in which it was found. 

That frogs, toads, snakes, and lizards “occasionally Isbuc from 
stones that are broken in a quarry, or in sinking wells, and sometimes 
even from strata of coal, at tho bottom of a coal-mine,” may l>e reiulily 
admitted; but, as Dr. Iiucklund well observes, in a paper recording 
some experiments on this subjoct -and to these we shall presently 
allude—“ the evidence is never perfect to show that the reptiles were 
entirely inclosed in a solid rock; tie examination is ever made until 
the reptile is first discovered by the breaking of the mass in which it 
was contained, and then it is too late to ascertain, without carefully 
replacing every fragment (and in no case that I have seen reported 
lias this ever been done), whether or not there was any hole or 
crevice by which tho animal may have entered the cavity from which 
it was extracted. Without previous examination, it is almost im¬ 
possible to prove that there was no such communication. In the 
case of rocks near the surface of tho earth, and in stono quarries, 
reptiles find ready admission to holes nnd fissureB. Wo have a 
notorious example of this kind in the lizard found alive in a chalk-pit, 
and brought alive to the late Dr. Clarke.” The same author remarks, 
that the first effort of the young toad, as soon as it has left its tadpole 
state, and emerged from the water, is to seek shelter in holes and 
crevices of rocks and trees. “ An individual, which when young may 
have thus entered a cavity by some very narrow aperture, would find 
abundance of food by catching insects, which like itself seek shelter 
within such cavities, and may have soon increased so much in bulk 


as to render it impossible to go out again through the narrow aper¬ 
ture at which it ontcred. A small holo of this kind is very likely to 
be overlooked by common workmen, who are the only people whose 
operations on wood and stono disclose cavities in' the interior of such 
substances.” 

Without, then, attempting to throw discredit upon the observations 
published upon this curious subjoct by authors whose character for 
veracity is unquestionable,—those of Guottard, in 1771 (‘ Mdmoire sur 
diff&reutes Parties dcs Sciences et des Arts,’ tom. iv.); of Edwards, 1824 
(‘ Do l’lnfluence des Agens Physiques sur la Vie ’) ; and of Mr. Thomas, 
in Silliman's Journal, in addition to those above alluded to for 
example—we may conclude with Dr. Buckland, in his remarks on the 
last publication, that tho several authentic and well-attestod cases to 
be found iu such memoirs, “amount to no more than a repetition of 
the facts so often stated and admitted to be true, namely, that reptiles 
occur in cavities of stone, and at the dopth of many feet in soil and 
earth; but they state not anything to disprove the possibility of a 
small aperture by which these cavities may have had communication 
with tho external Burfoce, and insocts have been admitted. Tho 
attention of tho discoverer is always directed more to the toad than 
to.the ininutiio of the state of the cavity in which it was contained” 

Dr. Buckland made somo experiments on this subject which ho 
commenced in November, 1825. Ho caused 12 circular cells to be 
prepared in a large block of coarse Oolitic Limostone, from Heddington 
quarry, near Oxford Each cell was about 1 foot deep, and 5 inches 
in diameter, and had a groove or shoulder at its upper margin, 
tittod to receive a circular plate of glass, and a circular slate to protect 
the glass; the margin of this double cover was closed round, and 
rendered impenetrable to air and water, by a luting of soft clay. 
Another block of compact silicious sandstone (Pennant Qrit, of tho 
Bristol coal-formation) was made to contain 12 smaller cells, each 
6 indies deep and 5 inches in diameter, and oach under tho same 
double cover as the first-mentioned cells. A live toad was placed in 
each of these 24 cells on the 26th November, 1825, and the double 
cover of glass and slate was placed over each of them, and cemented 
down by a luting of clay. Dr. Dauheny and Mr. Dillwyn, who were 
present, ascertained and noted tho weight of each toad (they had all 
been imprisoned together in a cucumber frame, some of them for two 
months previously), os it was immured. The largest weighed 1185 
grains; the smallest 115 grains; and they were distributed equally, 
small and laige, among tho Limestono and Sandstone cells. The blocks 
were buried in the earth of Dr. Buckland’s garden, 3 foot deep. On 
the 10th of December, 1826, those blocks, which had remainod 
unopened from the poriod of their inhumation, were examined. 
Every toad in the smaller cells of tho Sandstone block wns dead, and 
so much decayed, that they must have been dead for somo months. 
Tho greater part of those in the larger cells of tho oolitic block were 
alive. No. 1, which weighed when placed in its cell 924 grains, was 
reduced to 698 groins. No. 5, whose weight at tho samo poriod was 
1185 grains, had increased, it is asserted to 1265 grains. Dr. Buckland 
observes, that the glass cover over this toad's cell was slightly cracked, 
so that minute insocts might have ontcred; but none were discovered 
therein. In (mother coll, the glass of which was broken, and its 
tenant dead, there was a large assemblage of minuto insects; mid n 
similar assemblage was observed also on the outside of the glass of a 
third coll. In tho cell. No. 9, a toad which weighed at its entrance 
988 grains, had increased to 1116 grains. Tho gloss cover of this cell 
was entire, but the luting that secured it wns not attentively examined; 
nnd Dr. Buckland observes, that it is probable that there was some 
aperture by which small insocts found admission. No. 11 had decreased 
from 936 to 652 grains. 

The result of Dr. Buckland’s experiments wns, that all tho toads, 
both largo and small, inclosed in Sandstone, and the small toads in 
the Limestone, were dead at the end of 13 months, a fate which befel 
all the largo ones also, before tho expiration of the second year : these 
last wore examined several times during the second year, through tho 
glass covers of their cells, but without removing them to admit air; 
they appeared always awake, with open eyes, and never in a state of 
torpor; but at each successive examination they become more and 
more meagre, till at last they were found dead. The two toiuls which 
when first examined had increased in weight, and were at the end of 
the first year carefully closed up again, were not exempt from the 
common annihilation, but were emaciated and dead before the 
oxniration of the second year. 

When Dr. Buckland inclosed these toads in stone, he at the same 
time placed four other toads, of moderate size, in threo holes cut for 
that purpose, on the north side of the trunk of an apple-tree. Two 
were placed in the largest cell, and each of the others in a single cell, 
the cells being nearly circular, about 6 inches deep and 3 inches in 
diumctcr. These were carefully closed with plugs of wood, so as. to 
exclude access of insects, and were apparently air-tight. Every one 
of tho toads thus ‘ pegged ’ in the knotty entrails of the tree was 
found dead and decayed at the end of the first year. 

Four toads were, at the time the others were shut up, each placed 
in a small basin of plaster of Paris, 4 inches deep and 5 inchos in 
diameter, having a cover of the same material luted over them: theso 
were buried at the same time nnd in the same place with the blocks 
of stone, and on being examined at the some time with them, in 
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December, 1826, two of the toads were dead; the other two alive, but 

greatly emaciated. 

Dr. Buckland conclude!; from the experiments generally, that toads 
cannot live a year excluded totally from atmospheric uir; and from 
the experiments mode in the largor colls in the Oolite, that there is a 
probability that those animals cannot survive two yean* entirely 
excluded from food. (‘Zoological Journal,’ vol. v. p. 314.) 

Absorption of Air and Water, Exhalation, and Transpiration. —A 
rapid process of absorption and evaporation of fluids, by the pores of 
the akin, gives to the Anourous Amphibia the powor of resisting heat. 
If a frog bo plunged into water, of a temperature of 40° Centigrade 
(104° Folir.), it will not, it is asserted, live more than two minutes, 
though the head be left out so as to enable it to respire freely; yet a 
frog will sustain the action of humid air heated to the same tempera¬ 
ture, for four or five consecutive hours. A sudden transition, however, 
from a low temperature to a high one, is generally speedily fatal to 
these animals. Their proper balance of animal heut is kept up by a 
regulation of the evaporation of liquid absorbed, or by the transpiration 
of the mattor, the quantity of which is augmented in proportion as 
the external heat is more intense; and the animal resists it as long 
as the moisture is not desiccated by the air. Whon it can no longer 
repair the loss of the moisture already taken up, by a fresh absorption 
of liquid, it perishes. The Frogs, in this particular of their organisa¬ 
tion, havo been compared to tho vessels which in Spain are called 
Aicarazas, used for cooling water, by the transudation permitted by 
their porous structure. Dr. Townson, who made observations to 
some extent upon this subjoct, and had two frogs, which ho named 
Damon and Musidora, found that a frog would sometimes absorb in 
half an hour as much as half its own weight in water, and, in a few 
hours, nearly its entire weight. When the animal so tilled was placed 
in a warm and dry situation, it gave off this fluid nearly as rapidly os 
it hod accumulated it. He contends that the Frog Tribe never drink, 
and general observation goes to prove that the Frogs, Tree-Frogs, and 
Salamanders do not swallow liquids, being supplied by tho process 
before mentioned. The meagreness of some of these animals, in u 
state of comparative desiccation, and their apparent plumpness after 
they have renewed their supply of moisture,' is very striking. If, 
when so supplied, they are suddenly surprised, they can got nil of 
their load instantaneously. Few who havo come on a frog by surprise, 
in a moist meadow, have not observed that, during its first leap, it 
emits a quantity of liquid from its vent. “ Whatever this fluid may 
bo," says l)r. Townson, “ it is as pure as distilled water and equally 
tasteless. This I assort as well of that of tho toad, which I havo often 
tasted, as that of frogH.” ThiH fluid is tho liquid absorbed, by the 
skin of the abdomen principally, and for which toads and frogs are 
ever on the look-out. The dew on the herbage is a frequent source 
of this necessary supply, and in dry seasons toads will bury themselves 
in moist sand or earth for the purposo of sucking up through their 
Hkiu any aqueous particles which may be around them. The fluid 
is contained in a sac, generally consisting of two lobes, situated in 
the lower part of the alslomon under the viscera, and is conducted to 
the receptacle by particular vessels, whioh are certainly not the ureters 
or urinary canals from tho kidneys: theso urinary canals have their 
exit lower down in the cloaca. Blumenbach, and oven Cuvier, in his 
‘ Lemons d’Anatomie Comparde,’ considered this biiobatod bag us 
the urinary bladder in the frog and toad; but Townson shows that it 
has no connection with the ureter, which, as we have seen, has its 
posterior opening lower down in the cloaca, while these receptacles 
terminate in the front of that intestine. 

Jirain, Nervous System, and Senses. —The brain and nervous system 
of the Anourous Amphibia are, as in tho Reptiles generally, composed of 
an enoephalon consisting of a cerebrum, cerebellum, and medulla 
oblongata; a spinal cord; and the nerves which arc given off 
from these sources to the different organs of the body. So far the 
system is modelled upon that of Mommiferous Animals and Birds, 
but tho cerebellum is proportionally much leBs. The Reptiles have 
also a ganglionary nervous system, or a great double sympathetic 
nerve. 

Touch. —The naked skin and its sensibility to variations of tempe¬ 
rature would seem to indicate a considerable degree of perception, as 
to tho physical and even chemical nature of the bodies with which it 
comes in contact. But touch, properly so called, can hardly exist 
in a high state of development in the greater part of tho Anourous 
Amphibia. They have, indeed, no nails on their toes, which arc much 
longer in the frogs than in the toads; and in many of the genera and 
species the toes are terminated by fleshy appendages, ns in Pipa, 
which has also an elongated fleshy muxzle; the Tree-Frogs ( I/yla ) also, 
have the extremities of their toes dilated into fleshy disks, which, like 
the ocotabula of the Sepiadas, adhere by their circumference. Theso 
enable the animals to walk in all directions upon flat surfaces, and to 
adhere to them even when they are of the smoothest nature. The 
sense of touch is probably more highly developed where this organi¬ 
sation is manifested. 

Taste. —Probably not at all acute. The tongue, as wo hove seen, is 
an organ for tho capture of the prey, which is swallowed entire 
almost in the same moment that it is taken. 

Smell. —This sense would seem to be almost rudimentary in the 
Amphibia. A simple opening pierced from the end of tho muzzle to 
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the front of the palate, with a fleshy and concave membrane at its 
external extremity, moving in unison with the respiratory action, is 
strongly contrasted with the intricate and beautiful structure of the 
nasal organs which are so. highly developed in the Carnivorous 
Mammalia and Birds. 

Hearing.- Thore is a considerable difference in the structure of tho 
organ of hearing among the Anourous Amphibia. The Pipa, for 
instance, has a sort of small valve upon tho tympanum, somewhat 
similar to that possessed by tho crocodiles, and probably intended to 
protect the membrano against the pressure of tho water when the 
animal resorts to great depths. J/yla and Stunt have tho tympanum 
distinctly manifested by tho delicacy of its structure when compared 
with the other integuments of the head. In the Tends tho tym¬ 
panum is not apparent. Examples of the structure of the car may 
be seen in some of the preparations in tho museum of the College of 
Surgeons. 

Sight. Tho precision with which a Toad measures the distance of 
an insect, and captures it with its tongue the moment the victim is 
within reach of that organ, shows a high and accurate development 
of the organs of sight, as applicable to short distances at least. The 
pupil is, in general, round, but in" tho Anourous Amphibia whose 
habits are nocturnal (tho toad, for instance) it is angular or linear. The 
humours vaiy in their proportions in the dificrent genera, but the 
crystalline humour 1ms been nnticud of greater density and of a more 
spherical figure in the aquatic species. Tile orbits are generally 
incomplete, and sometimes protected, as in Ucratophrys, by folds of 
thickened cuticle. 

Reproduction.- The special reproductive tissues of the malo in the 
Anourous Amphibia are situated in tho cavity of the abdomen below 
the kidnoys, and tho deferent canals terminate in tho cloaca. Tho 
ovaries in the females are found in the same situation with the cor¬ 
responding parts in the males, and are of considerable volume. Their 
free extremity forms a sort of trumpet-shaped opening, and tho oviduct 
terminates in the cloaca, whence the eggs are exeludeiL Rhimeuhach 
describes tho Frogs of his country as having a huge egg-cavity, divided 
by an internal partition into two parts, from which two long convo¬ 
luted oviducts arise, and terminate by open orifices at tho sides of 
tho heart. The ovaria, ho says, lie under the liver, so that it is 
difficult to coneeive how tho eggs get into the olmve-iiientionod 
openings. The egg-cavity, he adds, opens into the cloaca. The Toads, 
according to him, have not a large egg-cavity; but tlieir oviducts 
terminate by a common tube in tlie cloaca. 

At the season of reproduction, bosides tho vocal manifestations, 
thore are others which visibly distinguish the male hi many of the 
Amphibia. At eaeh croak, the male Green Frogs project from the 
commissure of tlie mouth two globular bladders into which the air is 
introduced, and the throat swells and becomes coloured. In the males 
of the Red Frog the thumbs of the anterior feet become considerably 
swollen and covered by a black and rugose skin ut this period. 
The eggs are not fecundated until after they have been extruded into 
tho water. These eggs are enveloped in a sort of delicate, mucous, 
permeable membrano j they are, whon excluded, most frequently 
agglomerated either in glutinous masses or chaplets, and increase 
considerably after they iU'o plunged in the water. There are however 
some curious modifications of the- disposition yf tho eggs in certain 
species of the Anourous Amphibia. In the Toad, called by Isummti 
from its habits tivfo ohstetricans, tins male, for instance, after tlie 
exclusion of tlie eggs, takes up tlie chaplets, and disposes them round 
his thighs, something in tho form of a figure of 8. He is then 
said to earry them about till the eyes of tho embryo liecome visible. 
At the proper period for batching, he conveys his progeny to some 
stagnant pioco of water, and deposits them, when tlie eggs break and 
the tadpoles come forth and swim about. The male Pipa, or Surinam 
Toad, as soon as tlie eggs are laid, places them on the back of the 
female, and in that situation they liecome fecundated. Tlie female 
[see figures] then takes to the water, and the skin of her back swells, 
and forms cellules, in which tho eggs are hatched, anil whore the 
young pass theiy tadpole state, for they do not quit tlieir domicile 
till after the loss of their tail and tho development of their legs. 
At this period the mother loaves the water, and returns to dry 
land. 

Swammerdam gives the number of eggs in a female frog as 1400, 
and M. de Moutbeillard counted 1300. In these eggs there is a 
greenish albumen which isnoteidKly coaguloble. Tho yolk or vitcllus 
■is absorbed by the embryo, and an abdominal cicatrix indicates the 
umbilicus in young individuals. It is not rare to meet with double 
germs in a single egg, but most of these prove abortive, though some 
produce monsters with two heads, six logs, and two toils,'os well as 
hermaphrodites. In our climates, the early part of the spring is the 
season of mating, when the frogs and toads of both Bexes quit the 
localities of their late hybernation and their ordinary haunts, and 
move instinctively to those stagnant waters which are proper for ‘heir 
purpose, and where they are then collected in swarms. 

The young of the Amphibia enter life under an entirely different 
form from that which they are afterwards to assume; ana undergo, 
liko the insects, a scries of metamorphoses or transformations, till 
they arrive at their perfect state. In their first stage, the young have 
i on elongated body, u laterally compressod tail, and external bronchial; 
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their small mouth is furnished with homy hooks or teeth for the separa¬ 
tion of vegetable matter, and they have a small tube on the lower lip 
by which they attach themsolves to aquatic plants, &c. The external 
bronchia) next disappear, and become covered with a membrane, 
being plocod in a sort of sac under the tnroat; and the animal then, 
os wo have observed when treating of its respiration, breathes after 
the mannor of fishes. The head, which is furnished with eyes and 
nostrils, is confounded with the large globular trunk distended with 
the great extent of the digestive canal, and it has a large tail for 
swimming. In this state it is called in English a Tadpole, and in 
French Tttard, from the great apparent volume of the head. Soon 
the posterior limbs are gradually put forth near the origin of tho 
tail, and nre developed first; tho anterior feet then begin to show 
themselves; the tail gradually becomes less and less, shortens, shrinks, 
and seems at last to be absorbed; the mouth widens, and loses its 
homy processes or jaws; the eyes are guarded by eye-lids; the belly 
lengthens and.diminishes in comparative si so; the intestines become 
short; the true lungs nre developed, and tho internal branchiae are 
obliterated; the circulation undergoes an ontiro change; and the 
animal, hitherto entirely aquatic and herbivorous, becomes carnivorous, 
and for the most part terrestrial.' 

Mr. Thomas Wharton Jones (‘Zool. Proc.,’ March, 1837) observes, 
that when tho right gill of tho Tnd]H>lo disappears, it is not, as is 
usually supposed, by tho cloHuro of tho fissure through which it 
protrudes, but by tho extension of the opercular fold on tho right 
side towards that of the left, forming but a singlo fissure, common 
to the two branchial cavities, through which the left gill still pro¬ 
trudes. Ho also remarks, that conditions analogous to those which 
occur during several stngoB of this process exist in the branchial 
fissures of the Anguilliform genera, Sphagcbranchns, Monopterm, and 
lignhranchns. 

Particular Excretions. -The alleged venom of the Common Tooil, 
so long a subject of popular belief, had been rejected by many modem 
naturalists, among whom Cuvier may be particularly mentioned. I)r. 
Davy, however, found the vonomous matter to bo containod in 
follicles, chiefly in the true skin and about the head and shoulders, 
but also distributed generally over the body and on the extremities. 
Pressure causes this fluid to exude or even spirt out to a considerable 
distance, and a sufficient quantity may be thus collected for examina¬ 
tion. Dr. Davy found it extremely acrid when applied to the tongue, 
resembling the extract of aconite in this respect; and it even acts 
upon the hands. With a small residuum it iH soluble in water and in 
alcohol; acetate of load and cosrosivu sublimate do not affect the 
solutions. It remains acrid on solution in ammonia; and when 
dissolved in nitric acid, it imparts a purple colour to it. Combined 
with potash or soda, it becomes less acrid, apparently in consequence 
of partial decomposition. It is highly inflammable os left by evapora¬ 
tion of its aqueous or alcoholic solutions; and the residuum which 
appears to give it consistence seems to be albumen. More acrid than 
the poison of tho most vonomous serpents, it produces no ill effect 
when introduced into the circulation. A chicken inoeulatod with it 
was not affected. Dr. Davy conjectures that this ‘sweltered venom’ is 
adcfenco to the Toad from carnivorous animals; and we have seen a 
•log, when urged to attack one without hesitation, drop tho animal 
from its mouth in u manner that left no doubt that ho hod felt the 
effeuts of .this excretion, which Dr. Davy thinks may be auxiliary in 
decarbonising the blood. 

Tho Toads are also said to possess, besides, two glandular masses 
(parotids), which, when pressed, exude through small holes a yellowish 
thick humour of a musky odour. Tho other odours also which many 
spocios of Toads produce, it does not scorn yet ascertained from what 
sourco, are very remarkable. Roesel, nuthor of the beautiful work on 
Frogs, compares some of these to the smell of garlic or of volatilised 
sulphur of ursenic, or even ignited gunpowder; others again, he says, J 
produce an offect on tho nose like tho vapour of horse-radish, mustnrd, 
hr the loaves of monk’s-hood rubbod between the fingers. In one 
instance only he states it to bo probable that this emanation 
comes from the cloaca; and such seems to Vie the opinion of M. 
Dumdril, who states that he has been assured that, in certain 
instances, the water in which some of theso animals had been placed 
and there purposely irritatod or excited, had becomo so acrid that tho 
tadpoles of frogs and salamanders introduced therein hardly survived 
tho immersion. 

Geographical Distribution and Halils. —Warm and temperate but 
moist climates are the localities most favourable to the Anourous. 
Amphibia. Extreme cold is fatal to them, and so is extreme dry 
heat. They are unable to sustain violent and sudden changes of 
temperature. In moderately warm climates, and those where there is 
a considerable degree of cold during a part of the year,'they bury 
themselves, in winter, either under the earth or in tho mud at the 
bottom of the water, and there pass the season of hybernation 
without taking food or air, till tho spring calls them forth; when the 
some frog which had passed so many months without respiration 
would expire in a few minutes if prevented from shutting its mouth 
and so supplying itself with air by deglutition. The general habits of 
the tribe may be collected from tho different sections of this article, 
and from the descriptions of those forniR in it which may be noticed 
In the course of this work. 


Tho following cuts will convey to the reader an idea of some of 
the leading forms among the Anourous Amphibia in their adult state;— 



Mirmli Frog (liana /talnslris ). Two-thirds natural size. Europe. 



Ceritnphrys granosa. Two-thirds natural size. America. 



Common Toad (Bufo vulgaris). Half natural Size. Europe. 
With an under view of the foot. 



' llyta binolor. Half natural size. South America. 



AMPHIBIA. 


AMPHIBIA. 



^ Messrs Dumdril and Bibron Krpdtologie') make the Bufoniform 
Family of the Anouroua Amphibia (Anourea Phanirogloaaes) consist of 
tho following genera: — 

Bendrobatas, Wagl. ( Hylaplcai a, Boie, Tscliudi.) Example, Jlendro- 
batrjt tinctorial. (Cayenne.) 

Rhinoderma Dum. and Bibr. Example, Bhinodcrma Durwinii, 
(Chile.) 1 

Atdnpns, Dum. and Bibr. Example, Atclapua fanmm*. (Guyana.) 
Bufo, Laur. Example, Bufo ridgaria, the Common Toad. (Europe, 
Japan.) Messrs. Dumdril and Bibron record 18 species of tliis 
genus. 

Phryniacua, Wieg. (Channui, Tsclmdi.) Example, Phryniacua 
nigricana, Wieg. (Montevideo.) 

Brachyctphtdua, Fitting. (Bphippifer, Coct.) Example, Bruch y- 
cephaius ephippiun i, Fitzing. (Brazil, Guyana.) 

Ifyltcdactylua, Tschud. Example, HyUrdnctylaa balcntua. (Java.) 
Plcctropua, Dum. and Bibr. Exuiuple, Plcctropua pictua. (Manilla.) 
Bngyatonui, Fitzing. (Jl ficropa, Wagl.; Strnoceiihalua, TsgKtyu.) 

Example, Engyatoma ovule. (Surinam, Buenos Ayres.) 

Uperodon, Dum. and Bibr. Example, Upcrodvn marmoratui. (Montiv 
valle, Indian Peninsula.) 

Brcvictpa, Merrcm ( Engyatoma , part, Fitzing.; Syitoma, Wagl., 
Tschudi). Example, Bmiccpa yibbonu. (South Africa, near the Capo 
of Good Hope.) 

Bhirwphrynui, Dum. and Bibr. Exnmplo, Bhinophrynui dorinlii. 
(Mexico.) 

(Icoyraphictd Dutribution of the Family. —Messrs. Dumdril and 
Bibron slate that the number of species of the Bufoniform Family 
known to them (1841) was 35, a much less number than that of tho 
llaniform Family, which includes 51, and less still than tho Hyliform, 
or Tree-Frog Family, which comprises 64. 

Nevertheless, observe these excellent herpetologists, species of this 
family exist in all tho five parts of tho world, where they are 
distributed in a manner not less uno<pial than tho ltnnifonii and 
Hyliform spocies, and always with a greater proportion for America, 
whilst tho smallest portion of them belong to Europe, which has not 
even a single species peculiar to itself; for tho two there found, tho 
Common Toad and tho Green Toad (llitfo viridia, Laur.), also inhabit 
i Africa and Asia, which produce moreover, tho one Unfit pantlur'uiua 
and Brcviceps gibboaua, tho other Plcctropm pictua, Engyatoma ornat urn, 

U yhedactylua bnlcatim, Uperodon marmoratum, and Bufonci crucntutua, 
acabrr, biporcatua, iaoa, and aaper. 

Oceania, which after America is, they observe, best furnished with 
llylifurm species, and whore two of the Banifonu Family are found, 
has not hitherto yielded more than a single Bufoniform species, namely, 
Phryniacua Analralia. 

America, besides six Bpocies at Bufo, namely, etruuioana, inclanoha, 
muaiem, Americanva, niargnritifer, iVOrbignyi, and Lruchmaultii, 
furnishes Dmdrobatri tinctorial, obacurna, and pictua; Bhtnmlerma 
DuncinU; Atdopua Jiareaccna ; Phryniacua nigricana; Brachyccphuliia 
ephippium ; and Engyatomuta ovale, Oarolincme, riigoauin, and mienrpa. 

Mr. Darwin, speaking of tho Fauna of tho (JalapagoH Archij* f 
says : “ Of snakes there are several species, but all harmless. Of toads 
and frogs there are uono. I was surprised at this, considering how 
well the temperate and damp woods in the elevated parts appeared 
adapted to their habits. It recalled to my mind the singular state¬ 
ment made by Bury St. Vincent, namely, that none of this family are 
to bo found on the volcanic islands in tho great oceans, there certainly 
appears to lie some foundation for this observation, which is tho more 
remarkable when compared with the ease of lizards, which are generally 
among the earliest colonists of the smallest islet. It niay bo asked 
whether this is not owing to the different facilities of transport through 
salt-water of tho eggs of tho latter, protected bva calcareous coat, and 
of tho slimy spawn of tho former.” (‘ Journal.) -^4 

U rod femes, or Tailed Amphibia. 

Under this designation the following genera are included :-F/rare- 
7-7 w ux . Uyadvbates . Tsch.; Salamandra, Linn.; Ptcrntmla* 

- ImSoX Tech. 1 OnycUdactyl^.- PUthodon, 
Tsch.; Cylindroaoma, Tech.; (Edipna, Tsch.; *!*£• 

OcotriUm, Bonap.; Ilemulactyham, Tsch.; Cynopa,Tec . , .'/> > 

Tsch Paeud,,triton, Tscli.; Triton, Laur.; \iphonuro, Tsch., 

Mcgulobatrorhu* Ts<*£*««* '’SH SS i 

jSXSta.. Hark; Hypochton, Mer, (^es,); and many 

ifteeiklnfwhWri. turned back, and the muscle seen below. The .mall aepa- other* f h Terreatriftl Salamander (Lacerta Ma- 

are Tadpole., in different .tags. of development. Jndn^sfiZndra terreatria, Aldr. andRay) is well described 

Uv^t brviar as being nearly cylindrical, widened m front in order to 
..... by Cuvier as neing J J , rou- n( j f or the two crucial branches 

form the “cimcire > containing tho internal earn. But 

/\ S«SS£ composition of°the head resembl£ that of the frogs in tho 

B) a 'mmmmk i.v 8 „n,l nnder r parts, it differs remarkably in other parts : there is 

AA • JAP Iriig ^o ^ cdnlure) and the only representation of the 

Jf -he two parietal hones. The autorwr part of the frontal Ismw is 
forwards with the bones of tho nose, and, laterally, with 

Oxyrkynchus bicolor. South America. 
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tho anterior frontal bones. The apophyeee rising from the inter¬ 
maxillary bones aro very large, which places the external osseous 
nostrils very far apart. The nasal bone is placed on the upper part 
of each of thorn, between the intermaxillary, the frontal, the anterior 
frontal, and the maxillaty bones. The antorior frontal bone occupies 
the cheek in front of the anterior angle of tho orbit, but does not 

descend into the cavity, the anterior wall of which is simply mem¬ 
branous. Cuvior bolioved that he saw a very small lacluymal bone at 
the external angle of the anterior frontal bone. The dental part of 
tho upper maxillary bone is carried backwards as usual, but without 
forming a junction with cither the pterygoid or jugal bones. Cuvier 
found only two occipital bones, as in the other Batrachians, and each 
of them was intimately united with apart analogous to the os petrosum 
(roc/ter). A great round hole serves for the entry to the vestibule, and 
consequently to the fenestra ovalis. In the living animal it is elosod 
by a cartilaginous plate, without any stein, and entirely hidden under 
the muscles. To this bone, which occupios the place of both the occi¬ 
pital, lateral, and petrous bones, aro attached three others, the lower of 
which (the pterygoid), with its triangular figure, brings to the mind 
f the ohservor the three branches of which it is formod in the frogs, 
ts antorior angle, as has boon stated, does not roach the maxillary 
bone, and is only connooted to it by a ligament; noither docs the 
internal anglo reach the sphenoid bone: the external angle oxists 
under the second of tlic threo bones here noticed, namely, tho inter¬ 
mediate bone -that to which belongs the fucut for the articulation of 
the jaw. This bone, Cuvier remarks, is very difficult to define; and 
he further says that he shall perhaps be considered very rash if he 
names it tho jugal bono, for, far from being placod horizontally, and 
going forwards to join tho maxillary, it lies transversely on tho 
loaterior border of tho pterygoid bone; nevertheless, thoro is a 
igamuut which unites it to tho posterior point of the maxillary bono. 
The third and upper of these bones lies upon the preceding, and in 
the sarno direction; it is oblong and flat, and is attached l>y its 
internal extremity upon tho lateral occipital bone, without reaching 
to the parietal. Supposing the jugal bone to be woll named, this 
would be the tympuniu bono ; and, in foot, if tile little plate which 
covers tho fenestra ovalis had a handle (manclic), it would pass behind 
the bono of which wo speak, as in the frogs it jiassea behind tho 
tympanic bono. 9 

Below there is only a am^la sphenoid bone, which is oblong. Two 
large triangular bones, which aro manifestly analogous to those niuned 
vomers by Cuvier in the frogs, form tho flooring of the nostrils below, 
and give off each a slender apophyHis, which extends bnckwards under 
the sphenoid parallel to its correspondent. It is to those bones and 
to tlieir apophyses that the two longitudinal rows of the palatal teeth 
of tho Salamanders adhere. Between tho anterior part of these bones, 
behind the intcnnaxillarics, is a large oval space, whioh is fillod by 
tho membrane of tho jMilate only; their posterior and dontury 
apophysis extends nearly as far backwards as the sphenoid bone. 
Turnups, observes Cuvier, it is divided at certain periods into two by 
a suture, and a palatine bono may then be distinguished, but lie lmd 
not been able to perceive oue. There is in tho orbit, at its anterior 
wall, a great membranous space between the maxillary bone, the 
anterior frontal, and tho vomer; and it is at the bottom of this space, 
and in a notch of the vomer, that tho internal nostril is piercod on 
each side. The bottom of the orbit, on the side of the cranium, 
between tho frontal and parietal bones on one side, and the vomer and 
sphenoidal bones on the other, iB occupied by on oblong bone in which 
the optic hole is pierced, and which can only answer to the orbital 
wing of the sphenoidal bone. It is this part which is membranous 
in tno frogs, and has no existence in the serpents, in which the parietal 
and frontal bones each supply it by halves; here it is elevated to the 
Htato of a particular bone. The two occipital condyles are very much 
separated from each other, and placod at the two sides of the occipital 
hole. 

1 Tho cranium of the European Aquatic Salamanders differs in general 
from that of the Terrestrial in having the entire head more oblong, 
the external nostrils moro approximated, the spaco between the 
vomera a simple small hole, the pterygoid lx>no a mere plate, wide 
behind and pointed before, &o. They also differ among thomselves. 

The os hyoldos is Bubjoct to changes in the Salamanders, os in the 
frog. In its larva state it has two hyoidian branches springing from the 
occipital bones, uniting forwards under tho lower jaw, and a cartila¬ 
ginous branchial apparatus suspended at the point of union of those 
branches, and supporting four arches on each side, tho first of which is 
attached to an intermediate Btem, the throe following to n second two- 
jninted Btem, and these two pairs of stems to an unequal branch, as is 
more clearly manifested in the A xolotl. The adult Aquatic Salamanders 
preserve in the bony state the branches which still are attached below 
the fenestra ovalis, and terminate forward by a truncation under the 
uiVldle of tho lower jaw; but the anterior articulation of those branches 
is now become membranous. The unequal stem, in the bony state, 
supports on each side an osseous branoh consisting of two joints, 
terminated by a cartilaginous point, and moreover, internally, another 
branch which is simple and reduced to a filament, which goes from tho 
unequal stem to the second articulation of the external branch. In 
the Terrestrial Salamander, which can only pass a very short time in 
the larva state, all remains cartilaginous. The two suspensive branches 


or anterior l\orns are delicate and flat, and do not join the cranium; 
and the unequal stem with its two branches soldered on each side by 
their two ends, forms only a single chevron-shaped cartilage, each branch 
of which is pierced with a considerable gap. This remainder or vestige 
of the branchial apparatus does not prevent the co-existence of a larynx 
and the rudiment of a sternum; both indeed weak and membranous 
rather than cartilaginous. The shoulder of the Salamander is very 
curious on aocount of the close junction of its three bones into a single 
one, which has the glenoid fosset at its anterior edge, sends towards tlio 
spine a square lobe slightly enlarged above, which is the otnoplate, and 
towards the breast a rounded disk, slightly lobatod, which is composed 
of the clavicle and coracoid bone, where a suture which separates them 
may for a long time be observed, and where there always remains a 
small hole. The otnoplate has its spinal edge augmented by a cartila¬ 
ginous prolongation. The cleido-coracold is also surrounded with a 
great cartilaginous blade in form of a crescent, which crossos upon its 
congener under the breast; for the only vestige of a sternum remaining 
is a cartilaginous blade placed behind the two preceding, and which 
represents the xiphoid. Tho atlas of the Salamander is articulated 
with the head by two ooncave facets, and with the second vertebra by 
the face of its body, which is alBO concave; for, contrary to the case 
of tho frogs and lizards, all the antorior faces of the bodies of tho 
vertebra) are convex in the Salamanders, and all the posterior faces 
concave; tho upper part is flat. The articular apophyses aro horizontal, 
and united on each side by a crest, which, joined to that of the other 
side, gives to the vertebra a sort of roof which is rectangular, but with 
its lateral borders a little re-entering. The posterior parts of a vertebra 
lie on the anterior ports of that which follows it. In lieu of spinous 
apophyses, there is only a slight appearance of a longitudinal ridge. 
The body of the vertebra, which is cylindrical and narrowed in its 
middle, adheres under the roof above noticed. The transverse apophyses 
also adhere under the lateral crests, are directed slightly backwards, 
nnd divided by a furrow on each of their faces, bo that their extremity 
has ns it were two tubercles for carrying those into which the liose of 
the small rib is divided. These small ribs adjoin all the cervical, dorsal, 
and lumber veitebne, except tho atlas, but are only two or three lines in 
length, and are far from surrounding the trunk or reaching the sternum. 
Among the Aquatic Salamanders, the Triton Gcancri has the crest of tho 
dorsal veitebne moro elevated and sharp than the Terrestrial Salamander; 
this erest is also rather more developed in Triton alpeatria, and even in 
Triton punctutua and Triton palmotus ; but what, adds Cuvier, is very 
singular, it is precisely in Triton criatatna that this crest is most effaced, 
and the upper part of the vertebra nearly plain. Tho vertebra) of tho 
tail (25 or 26 in number) in the Terrestrial Salamander have crests and 
transverse apophyses like those of the liack; they become smaller and 
smaller, and, counting from the third caudal, there is under the body 
a transverse blade directed obliquely backwards, pierced with a hole at 
its base, which represouts the chevron-bonos of the lizards and tho 
other long-tailed genera. Cuvier counted 33 caudal vertebra) in the 
Triton alpeatria nud Triton criatatna, 34 in Triton Gemeri, nnd 36 in 
Triton punctatua. They form, he observes, a tail flattened laterally, in 
consequence of tho elevation of their uppor and lower crests. The 
bones of the limbs are, says Cuvier in continuation, proportioned to 
the smallness of the members themselves. Tho humerus has, above, 
a round head; a little lower, forwards, there is a compressed and obtuse 
tuberosity; and backwards, a little lower still, another very pointed 
one. Its lower head is flattened from before backwards, and widened 
to suit the condyles, between which is an articular head, rounded for 
tho fore-arm, and above, forwards, a small foBset. The Aquatic Sala¬ 
mander has this bone more widened above than the Terrestrial species. 
Tho fore-arm is composed of two separate bones, Tho radius has a 
round upper head, a narrowed body, and a compressed and widened 
lower head. The cubit is more equal in size, and its olecranon is very 
short and rounded. Tho carpus has 5 bones and 2 cartilages which 
occupy the place of bones, 7 pieces in all: the whole of theso are 
flat, angular, disposed in a pavement-like order, and in some respects 
announce the structure to be Been in the Icthyoaawaa. In the first 
rank are two, of which the smallest or radial is cartilaginous. Tho 
greatest belongs to the radius and ulna; between them on the second 
rank is a single one; then come, on the third rank, four for the meta- 
carpals. The first remains cartilaginous. The metacarpala ore short, 
flat, and narrowed in thoir middle. Cuvier found only one phalanx 
ossified on the first finger, two on the second and fourth, and three on 
tho third. The variety of points by which the pelvis is attached to 
tho spino is, he remarks, a very singular thing. Ho had individuals of 
tho Terrestrial Salamander in which it was suspended from the 15th 
vertebra (counting in the atlas), and others in which it was suspended 
from the 16th; nnd he refers to a specimen (species undetermined) 
Boon by M. Scliultze, in which it was suspended on one side to the 
16th vertebra, and on the other to the 17th. With regard to tho 
Aquatic Salamanders, Cuvier found it constantly suspended to the 14th 
in Triton palmotus and Triton alpeatria, to the 15th in Triton punctatua 
and Triton Gcancri, and to the 17th or 18th in Triton criatatna. He hod 
on individual of the last-named species, in which it was suspended on 
one side to the 17th vertebra, and on the other to the 18th. The 
pelvis itself is quite differently formed from that of the frogs. The 
vertebra which supports it b like those which precede it, and has, like 
them, on each side a small rib, at the extremity of which the os ilii is 
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Opossums. The upper head of the fetnur is oval ; at the internal faco 
of the neck, there is a very (Minted apophysis, occupying the place of 
a trochanter: the lower head is widened and flattened from beforo 
backwards. There are two bones in the leg. The tibia, which is very 
Btout upward*, has in front a ridge, which detaches itself from the 
upper part of the bone in the form of a slender atom, resembling tho 
vestige of a fibula discernible in various Rodents, but this does not 
prevent the development of a true fibula as large as the tibia, and 
which descends a little lower. There nre 9 tarsal bones, all flat and 
disposed in a pavement-liko order: the lower rank has 5 for the 
five metatarsal bones j the four others consist of one small (the tibial) 
at the internal border, one great (tile fibulor) at tho external border, 
an oblong one between them, placed obliquely and answering to the 
tibia end fibula, and one squoro in the middle of all tho others. 
Cuvior found but one phalanx on the first finger, two oil the second, 
three on the third and fourth, and two on the Inst. 

Reproduction of Parte .—Tho power of reproducing excised or 
injured ports has boon observed in no family among the reptiles 
more carefully than in the Tailed A mphibia. Plateretti, Spallanzani, 
Murray, and others have recorded their observations with respect to 
this power; and Bonnet particularly has given most accurate descrip¬ 
tions and figures of his careful experiments. Tho arms or thighs of 
Tritons amputated sometimes oil one side, sometimes on tho other, or 
both on the Hume side, were constantly reproduced, and the toes were 
again gradually formed and endowed with motion. The tail, too, cut 
off at various points, was reuewod, pushing out by little and little from 
tho amputated base. In one case the saino limb was reproduced four 
times consecutively in the some animal. Bonnet found that this 
reproduction was favoured by heat and rotardod by cold. He 
observed that tho ports of excisod limbs wei'e often reproduced 
with remarkable alterations, either of defect or excess; the deficiency 
or oxuberanco of certain parts taking upon themselves very singular 
fonns. In many species of Tritons the long bones of tho limbs 
detuchod from their principal articulation, and remaining suspended 
by some (mints which still caused them to adhere to the flesh, were 
found completely consolidated in a few days. The most oxtraor- 
dinury observation was that consequent on the total extirpation of tho 
eye, which was entirely reproduced and perfectly organism! at tho end 
of a year. Dufay has recorded their faculty of remaining frozen up 
in ice for a long period without perishing. 

Their tenacity of life was strongly shown in nn experiment made by 
M. Dumtfril. Throe-fourths of the head of a Triton marmoratua was 
removed with a pair of scissors. Tho mutilated animal was placed by 
itself at the bottom of a huge glass vessel in fresh water about half iui 
inch deep, and which was carefully renewed at least once u-day. The 
animal, although deprived of the four principal senses, without nostrils, 
without eyes and ears, and without a tongue, continued to livo and move 
slowly. Its only communication with externals was carried on by touch 
nluuo. M. Dumdril relates that it was evidently conscious of existence, 
and walked slowly and cautiously. It raised tho stump of its neck 
tuwnrds the surface of the water, and during the first days was Been 
making oitbrts to breathe. In jess than three months reproduction 
and cicatrisation had so done their work that there remained no 
iqierturo for tho lungs, or for food. At tho end of three mouths, M. 
Dumdril was compelled to leave it to tho care of another during an 
absence, aud it died, in all probability, as he observes, from wont of 
attention on the part of tho person who undertook the care of it. 
This specimen is now preserved in the Paris Museum, and exhibits, as 
M. Dumdril remarks, tho singular fact of an animal having lived without 
a head; and a proof of the possibility and necessity, ovon in the Butru- 
chinus, of a sort of respiration by means of the skin. In this animal 
M. Dumdril stutes that respiration was certainly thus carried on for 
three months, although tho stump of tho amputated part presented a 
cicatrice, tho smooth surface of which proved, even when exuminod 

by a magnifying glass, that 
there was a complete obtura¬ 
tion of tho ccsophugus and 
larynx. 

l)r. Von Siebohl has also 
recorded l'*s observations on 
the reproduction of wounded 
or lost ]>nrts in the Triton niger. 

The following ore some of 
the more remarkablo genera 
belonging to the Tailed Am - 
pltibia :— 

Protonopda. 

Hoad flat, broad; two con¬ 
centric rows of tooth (tho inner 
row palatine) in tho upper jaw, 
and a single row only in tho 
lower jaw; tongue free in 
front; operculum situated 
about hair way between tho 
posterior edge of tho rictus of 
the mouth and the fore-leg; 
threo opercular cartilages, between tho posterior, two of which form 
the aperture; feet fimbriated on their outer edge; toes four on the 


anterior feet, and five on the posterior; of tho latter the fourth and 
fifth are webbed and without daws. 

This is the Abranchus * and Menopoma of Harlan; Protonopda of 
Barton; Cryptobranchua of Loukardt and Fitzinger; Salamandropa of 
Waglor. 

There are two species known, the Protonopda horrida and P. fusca. 
The first Bpecies is well known. Its length is about two feet; hood 
brood and flattened; mouth wide; nostrils projecting; body'thick 
and stout; toil compressed vertically, and nearly ns long os tho body; 
legs stout and Bhort; colour slaty with dark spots on the body; a 
dark line runs through tho oyes. 

This is the Hellbender, M ud Devil, Ground Puppy, and Young A lligator 
of the Anglo-Americans; oml Pisch-Ha/a wander of the Germans. 

It inhabits the Ohio and Alleghany rivers. 

This Batrachian is carnivorous and very voracious; nothing that it 
can devour is spared by it. Tho fishermen dread it very much, and 
bolievo it to lie poisonous. Indeed the appearance of the animal is 
altogether uncouth aud forbidding. 

Michaux appears to have .boon the first traveller who discovered 
and noticed the Protanopaia. Ho states that in the torrents of tho 
Alleghenies is found a species of Salamander, called by the inhabitants 
‘ Alligator of the Mountains,' and that there are some which are two 
feet in length. 

There is a well-preserved skeleton of Protonopda horrida in tho 
museum of tho Royal College of Surgeons in Loudon. 



Protonopai* ^llryhaniriiaia, 

a. Mouth open, showing the arrangement of llic teeth. 


Skboldia. 

Head huge, trigono-ovate; rostrum produced, vertex convex; 
forehead concave; nostrils, in tho anterior margin of the maxilla, 
approximate; eyes very small, hardly distinguishable; no parotids; 
tonguo not distinct; palatine teetb numerous; a crest on the anterior 
margin of tho vomers; posterior feet with cutaneous appendages; toes 
smith, free, with depressed cutaneous lateral lobes; tail rather round 
at the base, very much depressed in the middle and behiud, head 
thickly covered with glands; body depressed, with transverse folds 
and a long thick cutaneous appondago on each sido. 

Figures of the skull, showing the teeth, of the skeleton of tho fore¬ 
hand, and of some of the vertebra), are given on the preceding page. 

This is the genus Meyalobatrach.ua of Tschudi; but tho Prince of 
Canine's name, Skboldia, has the right of priority. The genus belongs 
to the sub-family Andrirulina of the Prinoo’s Salamandridte. 

Skboldia maxima is tho Salamandria maxima of Bchlegul (‘Fauna 
Jnpon.,’ vii., tali, vi., vii., viii.), and was found by Dr. Von Siobold in 
a lako on a basaltic mountain in Japan. He brought away a mole and 
a female; but the former devoured the latter during the passage. The 
gill-aperture slit always remains open in Protonopda, but in this great 
newt the slits are closed. This animal is the nearest living analogue of 
Andriaa Scheuchzeri, the celebrated Homo Diluvii Teatia of Scheuclizer. 

Triton. 

Head rounded, convex; vertex somowhat flattened; tongue small, 
semi-globular, slightly free at each side, free and pointed behind; 
palatine teeth numerous, disposed in two rows; hotly grenulous; 
uo parotids; tail compressed, os long as the body; glandular pores 
behind and over the eyes, and a longitudinal row of distant and 
similar pores along each side. Toes four on the anterior and five on 
the posterior feet. Crests of the back and tail (in the male) separate. 

Example, Triton criatatua. 

The colour is blackish, orange-coloured beneath, sprinkled with 
round black spots; sides dotted with white; upper lip overhanging 
the low*, but not having a distinct lobe; body warty or tubercu- 
lated; tail rather smooth, compressed, sharp, trenohaut above and 
below. Length six inches. 

Male (in the spring) with an acute toothed dorsal crest; tail with 

* Afterwards changed to Menopoma by Dr. llarlas, Abranchua having boon 
pro-occupied by Van Uasselt to designate a genua of molluslu. 



Hoad of Protonopait, seen from above. 
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a longitudinal whito stripe. In winter without a crest, and much 
resembling the female. 

Female .—No crest; lower edge of the tail orange. 

Young.— Olivo-brown with a sulphureous denial lino; abdomon 
orange, spotted with black ; lower edge of tho tail orange-red. 

This is tho Laeerta pal list ria of Linnoms; Salamandra aquat ic(i 
of llay; Salamandra crist at a of Schneider, Daudin, ko.; Tritan 
paluelrie of Fleming; Salamandra platycauda of Rusooni; Molge of 
Morrott; Molge palmtrie of Merrom; Groaae Woaacr-Salamander and 
Smnpf-Salwmander of Bechetem) Warty JJzaril of Ponnunt; Common 
Warty Newt and Great Water-Newt of tho British. 

It is ditributed over the whole of Europe, and is found in western 
and northern Asia. 

Habite .-—The ponds and ditches of this country abound with this 
the largest British Newt, and a most voracious animal it is. Aquatic 



Triton rristatui, male, in the spring season, seen from ahovo. 



Triton cristatua, female, in the act of compressing a turned leaf upon her 
included egg. Tho leaves folded back represent tluiM in which eggs have 
already been thus laid, (ltusconl.) 

insects, and indeed any small living animals whioh come in its way, 
are unsparingly devoured. It is a great destroyor of tadpoles, and 
the smaller Water-Newt (Liasotritonjrmctatna) frequently falls a victim 
to its ferocity and voracity. Mr. Bell has tnkon them more than once 
in the act of swallowing an individual of the smaller species, which 


was so large as to occasion great difficulty and delay in tho net of 
deglutition. In swimming, tho legs are turned backwards to lessen 
resistance, and tho animal is propelled principally by the tail. Every 
one has observed tho Newts, or Efts, os they ore called in many places, 
floating motionless at the Hiirfncu of the water, with their limbs 
extended at right angles with tho body, and their toes spread out. 
Their progression at tho bottom of the water, and on land, is per¬ 
formed creepingly with their small and weak feet. 

Generation.- For our knowledge of this subject we are chiefly 
indebted to tho observations of Rusconi. Mr. Kell, in his work on 
‘ British Reptiles,’ lias confirmed most of Ruseoni’s observations, ami 
also added some of his own. 

Rusconi enters into minute details of the actions of the male from tho 
time of its first pursuit of tho female to the perils! of fecundation, for 
which we refer the reader to tho work itself. (‘ A mourn des Salainandros 
Aquatiques, et Developeun.ut du Totard do ccs Salnmandres depute 
l’CEuf jusqu’ h 1’Animal Farfait,’ Milan, 1821.) Prior to tho time of 
depositing her eggs, the female remains immoveal>le; at last she moves, 
and Blowly goes in search of a plant proper for receiving her eggs, 
choosing almost always, when present, the Polt/t/mum Prrniearia. She 
first approaches her head to the edges of a loaf, and turns it with her 
snout in such a way that tho lower surface of tho leaf, which was townnls 
the bottom, is turned towards her breast: then with her fore-paws she 
passes tho turned leaf beneath her belly, seizes it with her hiiul-paws, 
and conducts it beneath the vent, folding it at tho same time, ami 
forming with it an angle the opening of which is directed towards tho 
tail. The egg in escaping from the vent would thus pass through the 
middle of the angle formed by the leaf, but the salamander stops it 
in its fall by her hind-feet, shuts up this angle with them, and thus 
forms in the leaf a fold in which the egg is held. Still on tho removal 
of tho feet the egg would fall to the bottom of the water; but tho 
careful parent, before slio quits tho leaf, folds it so firmly with her 
hind-feet that the gluten with which the envelope of tho egg is 
surrounded spreads from tho pressure on the two internal surfaces of 
the leaf, and prevents the folds from opening. When several eggs 
have been laid in this mannor, in different leaves, tho female remains 
quiet until another male comes to caress her. Rusconi did not 
ascertain how long the period of laying continued; but ho found eggs 
as early as the middle of April and as late as the middlo of July. 

The following figures, given by the same author, exhibit the several 
stages of the evolution of tho egg which was kept on its proper leaf: 
these stages are denoted by the dates of the days on which the 
drawings were made. Thus, the figure marked 23rd April shows the 
egg of its natural size, and tho figure below it the same magnified. 


April 23. April 2<i. April 28. April 30. 



Tho temperature of tho water during the period of Rusnoni’s obser¬ 
vations varied from 22“ to 27” Contigrado (71 "0” to 80 - G" Falir.) The 
globule in the centre of the ovum is whito with a yellow tint, ami is 
environed with a glairy matter, to whioh it is not attached, so t.lmt it 
can move freely in ovory direction. Its envelope is membranous, of 
glassy transparence, and covered with a very clear viscid matter : tho 
specific gravity of this matter appears ui ho loss than that of the 
globule. In three iluys the globule had undergone tho chango 
exhibited at April 2(1. Under tho microscope may he observed in the 
embryo the commencement of tho parts which are to become tho 
head, the bully, and the tail. The globule at first bocomos enlarged, 
then elongated, and its previously smooth surface presents, some 
small eminences. If it has not been fecundated, or has lost its prolific 
power, it enlarges, nevertheless, during the first days, os in ordinary 
coses, but afterwards changes so as to resemble a vesicle lialf filled 
with water: when this appearance comes on, the egg has lost its 
vitality. 

On the 28th of April (fifth day) the embryo has grown 50 long that 
it bocomes bout in order to necommoduto itself to the circumscribed 
onvelope. Now the head, abdomen, and tail are easily distinguishable, 
and near the hood (the larger extremity) small elevations (tho rudi¬ 
ments of gills and fore-feet) aro perceptible. Those jwrts become 
more apparent by tho 30th, when in the concave sido of tho embryo 
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and towards the head a small furrow ia seen which separates the head 
from the abdomen, and the rudiments of a spine are distinctly visible 
along its convex bordor. 

By the 2nd of May the position of the embryo is changed, and the 
toil has already assumed its oar-like form. The embryo begins to 
move, and its heart may be seen to beat; colour, too, begins to be 
present. This appears to be a critical state of the embryo; for almost 
half of those of which the development was watched by Rusconi, died 
at this period or soon after. 3rd May. On one side of the head, and 
before the two elevations which are the rudiments of the fore-feet, 
filaments to the number of four on eaeh' side may be observed. 4th 

May. The changes of position become frequent In that here presented 
the embryo shows the lower part of its head and trunk, which is white 
inclining to green. On the chest between the gills of the two sides, 
where the pulsations of tho heart are seen, small irregular blackish 
spots are observable. Before the two claspers are seen also other 
blackish spots, forming the junction of the two bands which run along 
the back, as shown in the preceding figure. The circulation of the 
blood, which is simple, and performed by a single curved vessel, is 
seen in the gills, which are of a glossy transparenot, and consist only 
of a single filament without leaflets as yet. 6th May. Traces of the 
eyes may now be just seen; and the rudiments of tbe two leaflets are 
perceptible on tho two longest gills. 6th May. The uppor small figure 
shows the young Salamander, seen from above, and of the natural aizo, 
just esoaped from the envelope, ltofore itH escape, tho embryo as it 
enlurges gradually dilates the envelope, which at last it tears, and so 
forces its way out. As yet the eyes are scarcely defined, though they 
form two prominences on tho sides of the head, and its mouth is so 
slightly traced that attentive observation is required to detect it j for 
it is indicated only by a slight trnnsvorso depression beneath the head, 
and betwoun the two prominences formed by the eyes, and in the 
middle of the space betwoen the anterior border of the hoad and the 
origin of the neck. Its fore-feet bugin to separate like buds from the 
gills, which last ore gradually furnished with small leaflets. 


May 6. 



Stages of development of Triton crMatui after exclusion from the egg. 

a shows the Salamander in this stage, magnified and soon from 
below; bh are tho two prominences form oil by the globos of the eyes, 
anil between them is the slight depression which afterwards becomes 
tho mouth; e, the hook of the right side; d, tbe gills of tho same 
side; e, rudiment of fore-feet of the same side; / represents the same 
seen in profile, and g tho same seen from above. 



1'urthcr stages of development of Triton eriltatul . 

The middle and Hinall figure above shows the natoraj Mfafq f the 
Salnmandor-Todpolo on the 18tli of May, twelve dffltgMM tolwi 
from tho egg. By this time the fore-feet have 

ore divided at their extremity like a bicuspid ■■ t$jBK*vWw. two 
tubercles elongate, and are converted into two toaft'^jRw the eyes 
are disclosed; the pupil black, tbe white spockled with'Vfiiflous dolours. 
Tho yellow back of tbe little animal has become green;' and the gills 
are now furnished with loaflets, in which red blood circulates. The 
transverse depression between tbe eyes above noticod has become a 


very large mouth, whose extremities extend on the sides of the head 
to the eyes. Tho head, hitherto narrow behind, has become much 
enlarged near tho origin of the gills. The two hooks by which the 
animal anchored itself have disappeared, and the opaque body has 
become so transparent that tho action of the heart and the form and 
disposition of the abdominal viscera may be observed in the living 
animaL With this advance in organisation the sluggishness of the 
animal has vanished, and its habits are now manifested. It mhy be 
seen near the surface, hiding beneath leaves or swimming with 
rapidity. If, while it floats at rest, a small aquatic insect should pass 
beforo it near the surface, it pursues it deliberately, and as soon as it 

approaches within reach, darts upon it and swallows the prey. Here 
then we have the littlo Salamander in the enjoyment of active 
animal life. 



Further stages of development of Triton criotatua. 

n, shows the young Salamander at this stage, natural sine, seen from above; 
and b, the same magnified, seen from above and in profile. 

By the 28th of May tho Salamander has put on the form above 
given in the upper figures, seen from above. About this timo the 
hind-feet begin to appear, and the fore-feet are well developed ; theso 
lost are, os will be seen, long in proportion to tho trunk. Tho 
following are the principal points manifested under tho microscopo in 
this stage :—1, two Bigall eminences or exeresccncos, extending from 
the axilla) to tho abdomen; 2, the parietes of the abdomen take tlio 
colour of the insects on which the animal foods; 3, tho changes of 
colour from yellow to green, during the growth of tho tadpole, arc 
purely accidental, and commence immediately on the escape of the 
unimul from tbe egg; 4, tbe inner toes first push forth, and this holds 
good also with regard to the hind-feet j 6, the amylaceous bone of the 
m-gatt of hearing is now formed, and may be aeon through the skull 

and skin; 6, at this 
period, and even sooner, 
the animal begins to 
expel air from tho 
mouth. The two lower 
cuts show the same 
salamander on the 
12th June; the small 
figure represents it of 
the natural size and oa 
seen from above, and 
tho larger figure mag¬ 
nified and in profile. 
How the hind-feet have 
almost attained their 
development, though 
the fifth toe is wanting. 

Last stage of the tadpole of Triton crUtatm. The lungs extend about 
half-way down the trunk, and are visible through the parietes of the 
abdomen. The longest .gills, which were furnished with only 13 or 
14 leaflets 13 or 14 days previously, have now nearly 20. 

On the 18th of July the young Salamander, as represented above, 
had arrived at the maturity of its tadpole state, and it is represented 
watching a small mollusk to ascertain whether it is living and fit for 
prey. Rusooni found that on this day the gills appeared rather shorter 
than on the day before. On the next day the leaflets at the extremities 
of the gills were obliterated, and the gill-stem itself was shortened. 
On the 27th of July the Salamander had lost even the smallest trace 
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either of gills or of branchial apertures. It respired atmospheric air 
only, and having arrived at its perfect state, made strong efforts to 
escape from the vessel in 

which it had undergone ^ “ 

its metamorphosis. 

In its complete state 
this species habitually 
lives in the water, and 
iB seldom to be found on 
land unless tho pond 
which has been its ubodo 
is dried up, and tho 

animal finds itself 
obliged to walk in search 
of another. 

Tho development of 
the Common Smooth 
Newt (TAssotritan punc- 
taint. Boll; Triton punc- 
taint, Auet.; Triton 
paluttrit, Lour.; Sala- 
mandril punctata, Daud.; 

Mohjc punctata, Merr.; 

Salamanilra exigua. 

Ruse.; and Jirown Lizard 
of Pennant) won also ob¬ 
served by Rusconi; but 
it did not require parti¬ 
cular notico, being very 
similar to that of Triton 
critlafut. Triton punc- 
tatus, however, showed 
itself much the moro 
brisk animal of the two; 
and the lashings of the tail of the male in his approaches to the 
female were much more rapid. 



Lissotriton punctatut, scon from above. 
a, Male, tho Loos of whose hind-feet arc fur¬ 
nished in tho breeding season witli u blink- 
spotted membrane, in the act of lashing his 
tail; b, female. 


Salamandra. 


Hood thick ; eyes large ; gape of the mouth ample ; tonguo broad ; 
palatine teeth arranged in two long scricB; parotids large; body 
sprinkled with many small glands; toes freo ; tail rather smooth. 

Example, Salaniamlni maculosa, l,full*. 

This specios i# black with yellow spots, and 1ms numerous prominent 
warty excrescences on tho sides; tonguo very largo; palatine teeth 
spatuliform; toes smooth. 

'Plus is the Salamandra of Gesner; ttalamandra tcrrcslris of 
Aldrovandus, Ray, and others; Salaniaudre de Terre of the French; 
and Gefleckte Krd-Xalamamlcr of the Germans. 

It inhabits Central Europe and the mountainous parts of the south 
of Europo. 

The Laud Salamander, unlike tho Tritons, is ovoviviparous, though 
the young at first inhabit the water and undergo metamorphoses till 
they arrive at tho mature state which fits them for living upon laud, 
whore they haunt cool and moist places, bein£not unfrequently found 
about fallon timber or old walls. Their food principally consists of 
insects, worms, and small molluscous animals. In tho winter tlioy 
retire to some hollow tree or hole in an old wall, or even in the ground, 
where they coil themselves up, and remain in a torpid state till tho 
spring again calls them forth. 

The body of tho Salamander is largely covered with warty glands. 
Thoso secrete a milky fluid of n glutinous and acrid nature like that 
of the toad, which, if not capable of affecting the larger and more 
highly-organised animals, appears to bo a destructive agent to some- 
of those which are loss highly organised. Thus Laureuti provoked 
two gray lizards to bite a Salamander, which at first attempted to 
escape from them, but being still persecuted ejected some of this fluid 
into their mouths; one of the lizards died instantly, and tho other 
fell into convulsions for two minutes, and then expired. Some of 
this juice was introduced into tho mouth of another lizard; it 
becomo convulsed, was paralytic on the whole of one shlo, and soon 
died. 

This is the only foundation for tho long-chcrishcd notion that the 
Salamander was one of the most venomous of animals. Micander, in 
his ‘ Alaxipharmaca,’ gives an appalling picture of the symptoms pro¬ 
duced by its bite. The Romans looked on it with horror, ss most 
destructive; and considered it as deadly a part of the poisoner’s 
laboratory as aoonite or hemlock. Hence came a proverb that lie 
who was bitten .by a Salamander had need of os many physicians as 
the animal had Bpots; and another still more hopeless: “If a Sala¬ 
mander bites you, put on your shroud." 

Not only was its bite considered fatal and the administration of the 
animal itself taken internally believed to be deadly, but anything that 
its saliva had touched was said to become poisonous. Thus, if it crept 
over an apple-tree, it was supposed to poison all the fruit with its 
saliva; and even herbs on which the fluid fell were believed to affect 
those who tasted them with vomiting. These fables had taken such 
strong hold, that it was thought worthy of record in tho ‘ Acta Acad. 
Nat. Cur.’ that a man had eaten a Salamander, which his wife had put 
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into his food iu tho hope of becoming a widow, without suffering any 
inconvenience. 

But tho grand absurdity of all was the belief that the Salamander 
was incombustible; that it not only resisted the action of Are, but 
extinguished it; and, when it saw the flame, charged it as an enemy 
which it well knew how to vanquish. 

Aristotle, whose Salamandra (ira\apivSpa) this appoars to be, has 
been quoted as giving his sanction to this belief, and indeed he cites 
it ns a proof that there are animals ovor which flamo has no powor: 
“ the Saluinaudm, as they say, when it goes through fire, extinguishes 
it.” (‘Hist. An.,’ v. 19.) Now this is evidently only a reference to 
report ; and it is not improbablo that a copious secretion of the fluid 

above noticed might, in a rapid and short passage, so damp the fire 
that the animal might get through comparatively unhurt. ./Elian 
(ii. 31) says not only that it will live in the flames, but that it attacks 
fire like an enemy. Nicander, Dinscnridcn, anil Pliny all odd their 
authority ; and the latter not only relates that they extinguish fire by 
their touch, but that they are without sex and produce nothing. He 
dwells on their poison as being of the worst description, and is profuse 
in his catalogue g{ remedies. (‘Hist. Nat.,’ xxix. 4.) But even so 
late as 1789 there was an attempt to revive tlieso wondrous talas. A 
French consul at Rhodos relates that, while sitting in his chamber 
there, he heard a loud cry in his kitchen, whither lie ran and found 
his cook in a horrible fright, who informed him that ho had seen the 
devil in the fire. M. l’othonicr then states that ho looked into a 



Sqtamanthtt maculosa, seen from above, a, profile of head, 
bright fllA/mhd there saw a little animal with open mouth ".nd palpi¬ 
tating throat ; He took the tongs and endeavoured to secure it. At 
his first attajiapi the animal, which he' says had been motionless up to 
that time .‘(two or three minutes), ran into a comer of the chimney, 
having lost the tip of its tail in escapii g, and buried itself in a heap 
of hot ashes. In his second attempt the consul was successful .drew 
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the animal out, which he describes as a kind of small lizard, plunged 
it into spirit of wine, and gave it to Bnffon. This appears to be very 
circumstantial, and M. Pothonier, whose head was evidently filled with 
preconoeived opinions, may be acquitted of any intention to deceive. 

That the skin of an animal which oould resist the action of fire 
should be considered proof against that element is not to be wondered 
at. Wo accordingly find that a cloth said to be made of the skins of 
salamanders was inoombustible, as is notioed by Marco Polo, who 
howevor was shrewd enough to observe that these fire-proof cloths 
were really made of a mineral substance (asbestos, no doubt, which 
the old writers termed Salamander's Wool). Suoh most probably was 
the Salamander-Cloth sent by the Tartar king to the Roman pontiff, 
in whioh the Holy Napkin (Sudarium Domini) is preserved. 

Among the other fables may be noticed the belief that the saliva 
of the S a lam ander was depilatory—having the power to remove hair, 
and substitute bald places for luxuriant tresses. Martial has an 
epigram, of whioh this notion forms tire point (lib. ii., ep. lxvi). 

Its heart, worn as an amulet, was considered to be a prophylactic 
against fire, and it was used in medicine to eradicate leprosy. 

It could hardly be expected that the alchyiq^fts would neglect 
animals of whioh such wonders were rife; and we accordingly find 
that thepower of transmuting quicksilver into gold was attributed to 
them. To this end the wretched reptiles were placed in a vessel on 
tire coals, and quicksilver introduced through an iron tube was poured 
upon them. This experiment was supposed to be accompanied with 
danger to the life of the operator. Those who would further dwell 
on tho legends connected with this subject may consult Funk's work, 
‘ I)e Salamandno Terrestris Vita, Evolutiono, ot Formations.’ 

In tho catalogue of the specimens of Amphibia in the British 
Museum the following arrangement is adopted'. The catalogue of 
the first suborder, the Anourous Amphibia, is not yet published 
(June, 1853). 

Order I. BATRACHIA. 

Suborder I. Saukntia (including the Frogs and Toads). 

(Arrangement not yet published.) 

Suborder II. Gradientia. 


Name. 

Salamandra nigra . 

,, maculosa 

Pleurodolea Waltl . . 

Triton Poiretii . 

,, cristatus 
„ marmoratus . 

„ alpestria 

Notophthalmm miniatua . 

„ v iridescent 

Kuproctus platycephalua 
Cynops pyrrhogaiter 
Taricha torosa . 

„ lugubris . 
Bradybates ventneosua 
Lophinua punctatua 
„ palmatua 
Ommatotriton vittatus 
Sciranota perspiciUata 

Fam. 1 

Hynobiua nebuloaua 
Molge striata 

Fom. III. 

Onychodactylua Japonicm 
Heterotriton ingens 
Xiphonura Jeffersoniana 
Ambystoma Carolina 
„ tigrinum 

„ talpoideum 

,, opacutn 

,, punctulatnm 

„ macrodactylum 

„ mavortium 

„ episcopus 

„ erythronotum . 

„ . Haldemani (1) 

„ frontale (?) 

Plsthodon glutinosum 
„ granulatum 
Detmognathus niger 

„ fuacua . 

„ auriculatua 

Hemidactylum tciUatum 
Batrachotept attenuatua . 

„ quadridigitatua 
Spelerpei longicauda 


Fam. I. Salamandridjs. 

locality. 


Europe. 

» 

II 

North Africa. 
Europe. 


. North America, East Coast. 

• » it 

. Corsica and Sardinia. 

. Japan. 

. California. 

. North America. 

. Spain. 

. Europe. 

* M 

. Syria. 

. Europe. 

Moloidas. 

. Japan. 


rtETHODONTIDAt. 

. Japan. 

. . North America, East Coast. 


AVest Coast. 


East Coast. 


West Ooast. 
East Coast. 


Spelerpea drrigera 
„ bilineata . 

„ gutto-lineata 
„ rubra 
,, montana 
„ talmonea . 

,, porphyritica 
„ Bellii . 
Gcotriton fuacua 
(Edipua variegotua 
Bnaalina Etchecholtzii 
Axolotl . 

,, macvlata 


North America, East Coast. 


Mexico. 

Italy. 

North America, West Coast. 

t M ft 

Mexico. 


Order II. PSEUDOSAURIA. 

Fam. I. Protonopsidab. 

Sieboldia maxima .... Japan. 

Protonoptis horrida . . . . North America, East Coast. 

,, fueca .... ,, „ 


Fam. II. 

A mphiuma meant 
Mur anopsia tridactyla . 


Amphiuhidal 

. . North America, East Coast. 


Order III. PSEUDOPHIDIA. 
Fam. I. Cjeciliidas. 


Crnilia gracilis . 

„ tcntaculata 
,, compreaticauda 
,, rostrata 
„ oxyura . 

„ aqualostoma 
Siphonopt interrupta . 

„ Mexicana 
Icthyophis glutinosns . 
Rhimatrema bivittatum . 

Order IV. 

Fam. I. 

Jrcpidosiren paradoxa 
Protopterus annectent 
„ rkinocryptit 


Tropical America. 


. . . Malabar. 

. . West Africa. 

. . Tropical America. 
• • >» 

. . Ceylon. 

. Tropical America. 

PSE0DOICTHYAS. 

Lepidosirenida. 

. . Tropical America. 
. . West Africa. 


Order V. 
Fam. I. 

Proteus anguinus . 

Nccturua moculoaua . 

,, lateralis 

Fam. II. 

Siren Lacertina . 

„ intermedia 
Pseudobranchut atriatua 


MEANTIA. 

PltOTEIDA!. 

. Europe. 

. . North America, East Coast. 

• ii n 

SlRENtO jE. 

. . Carolina. 

. Texas. 

. . North America, East Coast. 


Fossil. Amphibia. 

Fossil Anourous Amphibia. —Fossil FrogB have been found in the 
Coal-formation of the Rhine ( Papier-Kohl ) in company with the fishes 
Leuciscus macrurus and L. papyraceus. Two species have been 
described, and there aro many examples in the museum at Bonn. 
In this country specimens are to be found in the collections of the 
Earl of Enniskillen and Sir Philip Egerton, Bart. 







Palaephrynot Qsttnari. (Tschudi.) 

Fossil Toads .—Here may be noticed the fossil si 
(Eningen Beds —Bombinator (Enmgentit, Agass. (P 


imens from the 
phihtt Agostini, 
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Tsohudi), and Palaophrynot Geuneri, Tschudi. (See 1 Classification 
der Batraehier’ of J. J. Tschudi, pp. 84, 88, tab. 1, ff. 2, S.) 

Fouil Salamandridtr ..—Few fossils have awakened more curiosity 
than the Homo Dilmii Tertis at Scheuchzer, who waa unwearied in 
collecting organic remains, which he considered irrefragable evidenoe 
of the general deluge. At length he obtained from the (Eningen Beds 
(Miocene Period of Lyell) a fossil which he viewed with transport as 
the unequivocal remains of Man himself. A short description of this 
specimen was published by him in the ‘ Philosophical Transactions’ 
for 1726. He again brought forward this piece of ‘ good fortune’—(in 


specimen was published by him in the ‘ Philosophical Transactions’ 
for 1726. He again brought forward this piece of ‘ good fortune’—(in 
his rapture he writes the last two words in Greek—) in his * Physics 
Sacra,’ where he tells us that previously he had only possessed two 
dorsal vertebra). Of the humanity of his prize he oertainly entertained 
no doubt. In his rapturous vision he saw in the fossil not only one 
part of the human skeleton, but many parts. No fancy could possibly 
lead astray in a case where there were appearances of bones, and flesh, 
and even the softer parts of flesh, impressed on the solid stone. Here 
indeed was a rarity above all rarities. He gives no bad figure 
of Hie fossil in tab. xlix. of the work last quoted. When we look at 
that figure, it is difficult to conceive how such remains could have 
appeared to a physician, who must have had some acquaintance with 
osteology, to be those of man; and we can only account for it by 
the blindness which an excited imagination and a determined adherence 
to theory can produce. The iteration and determination of Scheuchzer 
had its effect,,and naturalists adopted his opinions. Gesner (1758) 
appears to have'been the first who threw deserved doubt on the alleged 
nature of the fossil j for though he quotes it as_ an antliropolite, he 
nevertheless, having become possessed of a similar specimen, offers 
his conjecture that it was a fossil fish (Silurut glanit, Linn.), and the 
obsequious naturalists were now as ready to follow him as they had 
been eager to run after Soheuchzor. 

Gesner’s specimen does not appear to have been engraved, nor 
another which was said to be in the convent of Augustins at 
(Eningen; but a third specimen, more complete than Scheuchxer’s, 

came into the possession _ 

of Dr. Ammann of Zu- 
rich, and is now in the 

British Museum. A AfrX.f > 

figure of this was pub- VI tom 

fished by Karg, in the *' - ’ 

‘Memoirs of the Society EM K&iTh'* 4» 

of N aturalists of Suabia.’ 

Cuvier well observes 

that a comparison of fiiifJSjk 

the specimen with the ' * 

skeleton of Man must at Cr 

once have destroyed the 

idea that it was an thro- 

polite; and it would be J7 wHp 'A. 

a waste of space to repeat w 

here the details of that W 

comparison which Cuvier *’ 

so well follows out, and 

to which we refer. (* Os- ASS ' 

semens Fossiles,’ tom. v., 

pt. 2, p. 433, ed. 1824.) VPj Jltth 

Karg, after figuring f * y 

Dr. Ammann’s specimen, waT ” 

expressly stated that he 
had no doubt that the 
fossil was a Silurus, an 

opinion which Jiiger ^ 

refuted by placing by 

the Bide of the figure of . W IgT ' 

the fossil, one of the jj 

skeleton of Stlurut glanit. JEfep > 

Cuvier disposes of this # 

opinion with the same jy? ' 

success as attends his * _ 

former demonstration. t ''‘wgSf? 

The rounded head and • 

great orbits of the fosBil 
struck Cuvior as strongly 

resembling the head of a interior part of Andriat Schmuhzeri, Tschudi, 
frogor a salamander; and >ecn f rom above. (Cuvier.) 

he states that, as soon as 

he beheld Kara’s figure, he perceived in the vestiges of the hind-feet 
and the tail evidence in favour of the last-named genua 

Cuvier, being at Haarlem in 1811, obtained permission to work upon 
the stone .which contained Hie pretended anthropolite of Scheuchzer, 
for the purpose of uncovering any bones which might be still 
hidden there. During the operation, the figure of the skeleton of 
a salamander was placed before the operators; and Cuvier relates 
the pleasure which they felt, as they saw, while the chisel chipped 
away pieces of Hie stone, the bones which the figure had already 
announced. . 

But by far the finest head of Andriat Seheuchteri is figured by 
Tsohudi, in his work above quoted, tab. 8; and many most interesting 




Anterior part of Andriat Scheuehzeri, Tschudi, 
seen from above. (Cuvier.) 




details are given in tab. 4 and tab. 5. These show how nearly allied 
this gigantic Fossil Newt was to Sieboldia maxima. 

Satamandra ogygia, Goldf., is 
found in the Brannkohle (Ter- 
tiary), where also Triton Noa- ■ 

chicut, Goldf., occurs. Triion 

palurtrit (?) fattilis of Karg is //Jy l\, vjtSy V'fik 

from the (Eningen Slate. //( misy/ 

Under the generic title Sola- / / ** 18^0 V 1 ' 

mandratdei, Professor Jiiger A Jill 

described a fossil reptile from U j|3*t||| 
the German Keuper, giving it '‘SI 

the specifio name of gigantcus. IT 

This fossil now appears to be a ' 

identical with Martodantanrut 3eSi|2k'l| \ 

and Phytotauru*. Professor (I* 

Owen therefore proposes to 

designate this gigantic genus of ^ ** 

extinct Batrechians—for to that 

order he has satisfactorily shown kSXVV 

that the form belongs —by the " ’w 
namo of Lahyrinthodon (from 
the extraordinary structure of 

its teeth), in his paper ‘ On the ^ 

Teeth of Species of the Genus \ 

Labyrinthadon(Mastodoniaurus, 

»S aiamandroldet nndPhylotaurut jy i V v m '• 

(?) of Jiiger) from the German r\ —T* 

Keuper and the Sandstone of __ 

Warwick and Leamington.’ «sK'* 

The following description of 4«3pkty»s»’’ 

the teeth of this animal, from -__ 

the ‘ Proceedings of tho Goolo- . o. 

gical Society,’ will afford some u 

idea of the peculiarity of its ^ 

structure : — jyftl 
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“ Tho plan and principle of “vStS 

the structure of the tooth of ./"■ ^ 

tho Lahyrinthodon are the same . 

as thoBO of tho tooth of the 1 v 

feldhyomuntt, but they are «Cy6? 

eiirriud out to the highest 
degree of complication. Tho — 

converging vertical folds of the W y, 

external cement are continued LF7 S§ 'vjjjjft ljh 
close to the centre of the tooth, ™ Vn 

and instead of being straight a & 

simple lamella), they present u * AffigT' R 

series of irregular folds, in- " 

creasing in complexity as they wjSjX nlj 

proceed inwaids, and re- ffjl 

sembling the iabyrinthic an, aSpt ’ j) 

froctuosities of the surface of 23<L 

the brain; each converging- 
fold is slightly dilatetl at its- - 

termination close to tho pulp- jHl 

cavity. The ordinary laws of 
dental structure are however 

strictly adhered to, and every rgi 

spaco intcrcoptod by a con- 60^ 

volution of the folds of tho 

cement is occupie<l by corre- 

sjKmding processes of the don- 

tine. These characters wore 

presented by a transverse sec- mrwhscri , t Tsohudi, seen from 

tion of a fragment of a tooth ahoTe !(-„ v i. r i 

of the Lahyrinthodon Jiigeri 

"from tho German Keupor, which' included about tho middle 
third part of a tooth, and Mr. Owen- considers that tho entire 
length of the tooth might be 34 inches, and the breadth at tho basis 
14 inch. 

“The external longitudinal grooves, whioh correspond to the 
inflected folds of the cement, extend upwards from the base of the 
tooth to about three-fourths of its- height, decreasing in number as 
the tooth diminishes in thickness, and disappearing aboqji half on 
inch from the summit of the tooth. Each fold of cement penetrates 
less deeply as the groove approaches its termination ; and Mr. Owen 
conceives that tho structure of the upper part of the tooth may be 
more simple than that of tlie lower, but ha has not yet been able to 
extend bis investigations to it. 

“The dentine consists of a slender, central, conical column, or 
‘modiolus,’ hollow for a certain distance from its base, and radiating 
outwards from its circumference a series of vertical plates, Which 
divide into two, once or twice, before they terminate at-the periphery 
of the tooth. Each of these diverging and dichotomizing vertical 
plates gives off throughout its course narrower vertical plates, which 
stand at nearly right angles to the main plate, in relation to which 
they are generally opposite, but sometimes alternate, Many of the 
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seoondary plates which arc given off near the centre of the tooth also 
divide into two before they terminate. They partako of all the 
undulation* which ch Iractoriae the inflected' folds of the cement. 

“The central pulp-cavity is reduced to a line, about the upper 
third of the tooth; but Assures radiate from it, corresponding in 
number with the radiating plates of the dentine. One of these 
fissures is continued along the middle of each plate, dividing whero 
it divides, and penetrating each bifurcation and process; the main 
fissures extend to within a line or half a line of tho periphery of the 
tooth; the terminations of these, ns well os the fissures of the lateral 
processes, suddenly dilating into subcircular, oval, or pyriform spaces. 

All these spaces constitute centres of radiation of tho fine calcigerous 
tubes, which, with their uniting clear substance, constitute the dentine. 
Tho number of these calcigerous tubes, which are the centres of minor 
ramifications, defies all calculation. Their diametor is the Ti i„th of 
a line, with interspaces equal to 7 diameters of their cavities.” 

By the permission of Professor Owen wo arc enabled to give a 
section of this highly complicated tooth, from his elaborate ‘Odonto¬ 
graphy’ (pi. 64, A.), in which tho subject is treated with minute 
detail (part ii., p. 203, Ac.). 



Transverse Section of Tooth of T.iibyrinthodon Jiigeri (Owen); Mastodon - 
munu JMgeri (Meyer); natural size, snd a segment magnified, a, pulp-euvity, 
from which the processes of pulp and dentine radiate -, b, cement. 

In connection with this subject wo may call the reader’s attention 
to some facts of considerable interest, which have lately been studied 
with much care and success, and have liecomu of such importance os 
to constitute a distinct branch of inquiry under the name of 
Jehnology ( n footstep, and Aifyot, a discourse). 

This department of gooiogical investigation is conversant with the 
phenoinenu of footsteps impressed by animals on the strata of tho 
earth. 

In 1828 Mr. Duncan’s account of tracks and footmarks of animals 
impressed on sandstone in the quarry of Corn-Oocklo Muir, Dumfries¬ 
shire, appeared in the ' Transactions of the Royal Society of 
Edinburgh.’ l)r. Buckland unused a living Emyt and Tettado Gntca, 
to walk on soft sand, clay, aud paste or unbaked pie-crust. Ho found 
the correspondence of tho footsteps of the latter with tho fossil 
footsteps sufficiently close, allowing for difference of species, to render 
it highly probable that the fossil footsteps were impressed by Test ado 
ilrirea. 

In Saxony, at the village of Hossboig, near Hildburgliauson, fossil 
footsteps wore, a few years ago, discovered in several quarries of gray 
Quart/.oae Sandstone alternating with beds of Red-Sandstone, nearly 
of the ago of tho Red-Sandstone of Com-Cocklo Muir. Dr. Hohnbaum 
and Professor Kaup state that those impressions of feet are partly 
■concave and partly in relief; the depressions aro described as being 
upon the upper surfaces of the Sandstone slabs, but the footmarks in 
relief are only upon 'the lower surfacos, and cover tho depressions. 
In short, the footmarks in relief are natural casts formed in the 
subjacent footsteps as in moulds. On one slab, 6 feet long by 6 feet 
■wide, many footsteps of more than one animal and of various sizes 
ooeur. The larger impressions, which seem to be those of tho liind- 
foot, are generally 8 inches in length and 5 in width, and one was 
'12 inches long. 

The name of Chiroiherium was proposed by Professor Kaup ns tho 
provisional name for the great unknown animal that impressed tho 
larger footsteps, from a supposed resemblance in the marks of both 
the fore- and hind-feet to the impress made by a human han^j and ho 
thought that they might have been derived from somo quadruped 
allied to the Martupialia. Dr. Siekler, in a letter to Humenbach 
(1084), gave a further account of thoso footsteps. Fragments of 
bones were found in the quarries where the footsteps nod been 
impresietL but those fragments were destroyed. 

1 The existence of footprints of this kind soon became more exten¬ 
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sively known. In his address to the Geological Society, in 1840, Dr. 
Buckland says :—" Further discoveries of the footsteps of Chirothe- 
rium and five or six smaller reptiles in the New Red-Sandstone of 
Cheshire, Warwickshire, aud Salop, have been brought before us by 
Sir P. Egerton, Mr. J. Taylor, jun., Mr. Strickland, and lJr. Ward. 
Mr. Cunningham, in a sequel to his paper on tho footmarks at Storeton, 
has described impressions on the same slabs with thorn, derived from 
drops of rain that fell upon thin laminie of day interposed between 
the beds of saud. The clay impressed with these prints of rain-drops 
acted a* a mould, which transferred the form of every drop to the 
lower surface of tho next bed of sand deposited upon it, so that 
entire surfaces of several strata in the same quarry are respectively 
covered with moulds and casts of drops of rain that fell whilst the 
strata were in process of formation. On the surface of one stratum 
at Storeton, impressed with large footmarks of a Chiroiherium, the 
depth of tho holes formed by the rain-drops on different parts of the 
same footstep has varied with the unequal amount of pressure on 
tho day and sand, by the salient cushions and retiring hollows of 
the creature's foot j and from the constancy of this phenomenon 
upon an entire series of footmarks in a long continuous track, we 
know, thnt this rain fell after tho animal had passed. The equable 
size of the easts of large drops that cover the entire surface of the 
slab, oxoopt in the parts impressed by the cushions of the feet, 
record the falling of a shower of heavy drops on the day in which 
this huge animal had marched along the ancient strand.. Hemispherical 
impressions of small drops, upon another stratum, show it to have 
lieeu exposod to only a sprinkling of gentle rain that fell at a moment 
of calm. In one small slab of New Red-Sondstono found by Dr. Ward 
near Shrewsbury, wo have a combination of proofs as to meteoric, 
hydrostatic, and locomotive phenomena, which occurred at a time 
incalculably remote, in tho atmosphere, the water, and the movements 
of animals; and from whieh we infor, with the certainty of cumulative 
circumstantial evidence, the direction of the wind, the dopth and 
course of the water, and the quarter towards which the animals wore 
passing: the latter is indicated by the direction of tho footsteps 
which form their tracks; the size and curvatures of tho ripple-marks 
on the sand, now converted to sandstone, show tho depth and 
direction of the eurrent; the oblique impressions of the rain-drops 
register the point from which the wind was blowing at or about the 
time when the animals were passing.” 

Soon after this address was delivered, Professor Owen proved the 
cxistenue of a gigantic Batrachion at the period when the New Rod- 
Sandstono was formod, and described three species of Labyrinth,oilon. 
He concluded that thoso creatures produced the foot-prints that had 
been observed, and maintained tlie following positions :— 

1 st. Proof from the skeleton that Lahyrinthodon had hind extre¬ 
mities much larger than the anterior extremities. 

2nd. That the foot-prints of Chiroiherium aro at least as much liko 
those of certain Toads as those of any other animals 

3rd. That the size of tho known species of Lahyrinthodon corre¬ 
sponds with tho size of the foot-prints of the different species of 
Chiro'herium; o. g. Lahyrinthodon Jiigeri, with tho foot-print of 
Chiroiherium Hercules (Egerton).; Lahyrinthodon parhygnathus, with 
the foot-marks of the "common Chiroiherium ; and /sobyrinthodon 
leplogna.lh.ut with the impressions of the smaller Batrachiau figured 
in the memoir by Sir Roderick Murchison and Mr. Strickland. 

4th. Lahyrinthodon occurs in the New Red-Sandstone strata to 
which Chirotherian impressions are peculiar. And 

Lastly, no remains of animals that could have loft such impressions 
as thoso of tho Chirolhe.rium have been found in these strato, except 
the remains of tho Lahyrinthodon. 




It is true that the structure of the foot 1* still wanting, and that a 
more connected and oomplete skeleton is required for demonstration ; 
but the circumstantial evidence above stated is strong enough to 
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produce the conviction that Chirotlierian and Labyrinthodontic foot- 
impressions are identical; and that Mastodimaaurvi, SiUamandroldet, 
Phytosaurtu, Chirotherium, and Labyrinlhodon are one and the eamo 
genua, which ought for the future to be designated by the last- 
inentionod name. We owe this evidence principally to the uso of the 
microscope in skilful and judicious hands; and it ia impossible not 
to be struck with the wonderful applicability of that instrument to 
the largest of created bodies as well as to the smallest, when we look 
at the results of Professor Owen's discovery of the highly-organised 
dental structure in Ldbyrinthodon, an extinct animal of a low grade, 
whore it could hardly have been expocted to occur. 

The reading of Professor Owen's mopioir was accompanied by 
the exhibition of a diagram representing a restoration of two species 
of Ldbyrhntkodon. By the Professors kindnoss, we have been enabled 
to give a greatly reduced copy of one of them. [See the preceding 
column.] The boneB whieh appear within the outlino are those which 
were known when the paper was rood. The animal is represented as 
impressing its footsteps on a shore of sand, now New Rod-Sandstone. 
There is reason for believing that this Batrachian was not Binooth 
externally, but was protected, on certain parts at least, by bony Bcutclla. 

Specimens of the foot-prints may lie seen in the British Museum 
and in that of the Royal College of Surgeons in London. 

AMPHIBOLE, a mineral belonging to the group of silicates of 
magnesia, lime, iron, and manganese. [AtKiITE.] 

AMPHIBOLT'TK, a name sometimes givon to the simple mineral 
more commonly called Hornblende, and which was introduced by 
Many, the mineralogist, who uselessly changed many names. Hu 
called Homblendo A mphibole, because it is easily mistaken for Augito, 
another simple mineral closely allied to it iu composition, from 
h.p<pi&o\os, equivocal. 

A MPH1DESMA, a germs of Marino Bivalve Shells, which arc found 
in the sand on the sca-coast of tropical climates. The shells are oval 
or rounded, sometimes rather twisted and slightly gapiug behind. 
They have two liingo teeth in eaeh valve, anil often distinct cora- 
preeaod lateral ones. Tho elastic cartilage is placed in a small 
triangular cavity just behind the bingo tooth. The animals of these 
shells aro unknown; but thoy are supposed to have long syphons, 
like the Tellens, as tho shells have a brood deep inllation ou tlio book 
edge of the submargiuai scar, formed by the attachment of tho 
muscles which retract these syphons, as in tho Tellens, from which 
genus it simply differs in the position of its cartilage. 

Lamarck gave the name of Amphidetma to this genus, because be 
observed that, it had a ligament and a cartilage, which ho regarded as 
peculiar to this genus, ho having, like the rest of the zoologists before, 
the appearance of the Conchological Observations in tho ‘ Zoological 
Journal,'considered What is usually called the ligament of bivalves as 
only one siilistanco. It is however two substances, of very different 
structure and use; the outer, or ligament, lieing inelastic, and qjily 
employed to keep the two valves together, is formed of fibres 
extending from the edge of one valvo to the other; but tho cartilage 
is elastic, and formed of perpendicular fibres, like the prismatic 
crystalline-structured shell, its use being to separate the valves from 
ono another when tho muscles whieh keep them closed are relaxed. 
When the valves are closed, this part is compressed by tlieir edge. 
For this purpose it is sometimes, as in the sholl under consideration, 
placed in a small triangular cavity close to tho hiugo, when the shell 
is said to havo an internal cartilage, the ligament being still in its 
usual place. In other shells it is placod, along with the ligament, on 
the margin of the valves, and is pressed, when the valves are closed, 
ngainHt the ligament itself, which forms its outer wall. The resist¬ 
ance which the ligament offers is the means of opening the shell. The 
cartilage has opalme reflections, and the cartilages of some large shells, 
as tho mother-of-pearl shells, are sold by the jewellers under the name 
of Peacock-Stone, or Black Opals. They aro not so much used now 
as formerly, but they are still niueh sought after on tho Continent, 
especially in Portugal. 

AMPHl'DETITS, a genus of Echinid/r, found in the Crag of Suffolk. 

AMPHIOENE, a mineral abundant in the lava of Vesuvius, con¬ 
sisting of silica, alumina, and potash. [Lf.UOITK.] 

AMPHI'ON (Ponder), a genus of FoHsil Crustacea ( TriloUten ), four 
s|iecies of which have boon described, from Tyrone and Waterford, by 
Colonel Portlock. 

AMPHTOXUS. [BllANCHrOSTOMATA.] 

AMPHIROA. [Acauiph^.J 

AMPHISBASNA (from btupl<r$aim, whicb^upiiiap ‘ an animal that 
can walk in both directions ’), a genus of Seroent37 distinguished by 
their bodies having nearly the same uniform thickik&w from tho head 
to the extremity of the tail, by their small mouths and extremely 
diminutive eyes, their remarkably Bhort tails, and the numerous rings 
of small square scales which completely surround this organ and tho 
body. A range of small pores runs in front of the vent, whieh is 
situated nearly at the end of the tail;' the jaws alone are provided with 
a single row of small conical teeth, the palate being without any; and 
even those of the jaws are few and distant from one another'. They 
are moreover destitute of fangs, and are consequently harmless and 
inoffensive, living for the most part upon ants and other small insects, 
and inhabiting ant-hills and burrows which they themselves construct 
under ground. The nature of their food does not require these animals 


to possess the power of dilating the mouth and gullet to the extraordi¬ 
nary extent that is observed in the boas, pythons, nnd other serpents in 
general, which live for tho most part upqn animals proportionally much 
larger than themselves, and in order to admit the huge mouthful have 
the upper and under jaws both equally moveable upon the cranium. 
In the AviphMtrna, on tho contrary, the upper jaw is fixed to the 
skull and intermaxillary hones, as in birds and mnmmals, so that the 
heiui remains constantly in the same plane with the body—a form 
which permits the animal to move equally well either backwards or 
forwards, and whieh has acquired for it the uame by which it is 
distinguished. 

Tho head of tho Amphiahann is so small, and the tail so thick and 

short, that it is difficult at first sight to distinguish one from the other, 
and this circumstance, united to the animal's habit of proceedingjhjior 
bockwards or forwards ns the occasion may require, lias given renr to 
the popular belief very generally spread throughout Brazil and other 
parts of South America, the native countries of this genus, that it 
possesses two heads, one at each extremity, and that it is impossible 
to destroy the animal by simple cutting, as the two heads mutually 
seek one another in case of such a serious accident, and soon re-unite 
oh if nothing had happened. Ignorance is tho parent of superstition 
nnd absurdity, and one wonder naturally produces twenty. It is not 
therefore surprising that, among an ignorant and credulous people, the 
singularity of tho A mphiabimn'a form and habits should have given 
rise to this and a multitude of other grtiHS fictions. “ Another snake,” 
says Stedman, in Iuh ‘History of Surinam,’ “ which 1 also observed 
here, is about 3 feet long, and annulatod with different colours; it is 
called A mp/iMirna, from the supposition of its having two beads; 
and the troth is, that from its cylindrical form tho bend and tail so 
much resemble each other that the error is almost pardonable; besides 
which, the eyes are nearly imperceptible. This is tho snake which, 
being supposed blind, and vulgulariy said to bo fed by tho large ants 
already described, is in this country honoured with the name of King 
of tho Emmets. Tho flesh of tho A mphiabmia, dried and reduced to 
a fine powder, is confidently administered ns a sovereign and infallible 
remedy in all eases of dislocation and broken bones; it lieing very 
naturally inferred that an animal which has tlio power of healing an 
entire amputation in bis own case, should at least, lie able to cure a 
simple fracture in the case of another.” Two centuries have scarcely 
passed Hinoe opinions equally credulous and absurd were universally 
prevalent among the most enlightened nations of Europe, when grave 
and learned physicians administered the liezoar or rhinoceros’ boro 
with as much confidence as the simple Brazilian at the present does the 
powdered flesh of the Amphhbmin, 

Tho genus A mpliialurna, as at present defined, contain* only American 
spccicH, which are confined to Brazil, Surinam, and other tropical jmrts 
of the Continent. Of these the following are tho principal: - 

1. Tho A. fuliyi wimwi, the first and still the best,-known species of 
tho whole genus, is, like all the other AnipluHba'ims, confined to the 
hotter regions of South America, and does not inhabit Ceylon or any 
other part of the East Indira, as Linmcus anil LaciijiOdo have errone¬ 
ously supposed, and asserted on the authority of Seba. The general 
colour of this serjient is a deep brown, varied % ith shades of white, 
more or less intense according to the difference of the individual mid 
the season of casting the old and acquiring the new- external skin. It 



A mphiduma fuliyinnaa. 

grows to the length of 18 inches or 2 feet, of which, however, the tail 
measures only 1 inch or 15 lines. The body is surrounded by upwards 
of 200 rings, and the tail by 25 or 30 ; the eyes ore covered and almost 
conoealed by a membrane, which, added to tlieir naturally diminutive 
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■ice, has gives rise to the popular opinion that the animal was entirely 
deprived of sight; an opinion extended with no better reason to the 
Common Blind-Worm (Anguif fragilis). It lives upon worms and 
insects, particularly ants, in the mounds of which it usually conceals 
itself. The antipathy which most people entertain against serpents in 
general has given rise .to a belief common among travellers, that this 
species is venomous, bit without the slightest foundation in reality, os 
it is entirely destitute of fangs, and its teeth in other respects so small 
as to be incapable of inflicting a wound. 

2. A. alba, so called from its colour, which is that of uniform pale 
Htraw without any marks or spots. The head of this species is short 
and thick, and its mouth small. The body usually measures from 
1 foot 0 inches to 1 foot 9 or 10 inches, and u surrounded by 223 rings; 
the toil is from 1$ to 3 inohes in length, and is surrounded by 16 or 
18 rings. The thickness of the body seldom exceeds that of u man’s 
fore-finger, and is uniform throughout its wholo length ; that of the 
former species, on the contrary, equals the thickness of the wrist of a 
child of 10 or 12 years old. The A. alba inhabits the same localities and 
lives in the same manner as the A . fuliginosa, from which indeed it 
differs only in size, colour, the proportionate longth of the tail and 
body, and in having the mouth provided with a greater number of 
teeth, all, however, oqually small and weak. 

8. A. circa, a species mentioned by Baron Cuvier in tho second edition 
of the * llhgne Animal,’ but without any detailed description. It 
inhabits the island of Martinique, and is said to be entirely deprived 
of sight, at least M. Cuvier was tillable to discern any trace of eyes. 
He supposes it, nevertheless, to be identical with the Amplutbiena 
vermicularu of Hpix, which that naturalist describes as having eyes 
scarcely perceptible. 

AMPHITHK'RIUM (Blainville). This Fossil Mhmtnnl, from Stones- 
field, is now termed Thylacotherium by Owen. 

AMPH1UMA, a singular genus of Amphibian Reptiles, first noticed 
by Dr. Oarden in 1771, in a letter to Linnicus. The remarkable and 
anomalous order Amphibia, to which this genus belongs, is more 
extensively spread throughout the New World, and exhibits a far greater 
diversity of organic modification in the western hemisphere, than in 
all the rest of the earth together. It is here alone that the Mcnopomw, 
the Amphiumos, the Axolotls, the Mcnobranchi, and Ahe Sirens, are to 
lie found. These singular animals abound in all the lakes and stagnant 
waters, and astonish the observer equally by the variety os by the 
novelty of their forms. [Ammiiiiia.] 



| AMPULLA'RIA, a genus of Fresh-Water Spiral Univalve Shells, 
which are found in the rivers and ponds of India, Africa, and South 
. America. They are of a globular or rather depressed form, are covered 
: with a thick olive or black periostraca, and often banded. Their mouth 
, is ovate, with the lips complete all round, and often slightly thickened 
j or reflexed. The animals are somewhat similar to the Common Pond- 
I Snail (Puludina), but they have the front of the head nicked and 
furnished with two slight conical hom-like processes; and they' have 
long slender tentacles, with the eyes placed on small pedicles at their 
outer base: these horns and the tentacles often contract into a spiral 
form. But the great peculiarity of these animals is, that, unlike all 
other molluscous animals with comb-like gills, they have a large bag, 
which opens beneath, placed on the side of the respiratory cavity, 
which they probably con fill with water; and it is this structure 
which most likely gives them the power of living for a long time 
out of water, specimens' having been brought from Egypt to Paris 
alive, by only packing them in a little sawdust. Their operculum 
is formed of concentric rings with the nucleus nearly in the centre; 
in the specios which come from India, this part is generally shelly, 
but in those of America and Africa it is always horny. The Indian 
species lay globular pale-green eggs about the sixe of small peas, 
which ore placed in clusters on sticks and other things in the ditches; 
the eggs when dry form most beautiful objects. Borne of the African 
species are reversed, or have the whorls of the shell turned from the 
right to tho left, and these have been separated into a genus, under 
tho name of Lanistes, on this account. It has been generally supposed 
by tho geologist, that all the species of this genus are purely fresh¬ 
water, but tlie largo Egyptian species, A. ovata, discovered by Olivier 
in Egypt, lives in Lake Mareotis, where the water is salt; therefore 
there is no proof that some of the fossil species are not marine. 

AMPYX (JDalmon), a genus of Fossil Crustacea ( Trilobitcs ), four 
species of which have been described by Colonel Portlock, from 
Tyrone. 

AMYGDA'LEJS (Drupacees of Lindley), a sub-order of the natural 
ordor Rosacea; [Roback.k], among which it is known by its bearing 
the kind of fruit called a drupe, by the stamens being numerous and 
arising from the orifice of a tubular calyx, and by the leaves and 
other parts of the plant yielding hydrocyanic acid. Owing to the 
lost circumstance, the BpecieB are all more or less poisonous, especially 
in those parts where the prussic acid is concentrated, as the leaves 
of the common laurel, tho skin of the kernel of the almond, Ac. On 
the other hand, those parts in which the prussic acid exists either in 
very minute quantity, or not at all, as tho succulent fruit, and some¬ 
times tho kernel, are harmless, and are often valuable articles of food. 
Tt is on this account that, while tho general character of the foliage 
is cither unwholesome or suspicious, the fruit of many of them is 
much cultivated. The peach, the nectarine, tho plum, tho cherry, tho 
almond, the apricot, prune, damson, and bullace are produced by 
different s{ieuies of this order. 




AmpMuma tridaetyhm, 


The external form of the Ampkiuma is very similar to that of the 
common eel, but the whole anatomy and physiology of the animal 
approximates it more nearly to the Common Water-Newt {Triton 
marmorata) than to any other known species. From this creature 
indeed it differs principally in the extrumo length of its body and the 
diminutive sue of it# extremities, which rather resemble small tentaculi 
than actual legs. The only two known species inhabit the stagnant 
pools and ditches in the neighbourhood of New Orleans, and those in 
Florida, Georgia, and South Caidfett They bury themselves in the 
mud at the bottom of the ditolJK particularly on the approach of 
winter, and vast nvqnbers of them are sometimes found in draining 
and clearing ponds, at the depth of 8 or 4 feet from the surface. They 
are also capable of existing on land, but as their food in all probability 
exists only in the water, they never voluntarily abandon that element. 
The two known species, A. didactyla and A. tridactyla, differ prin¬ 
cipally in the number of their toes, the one having only two, the other 
three on each foot. 

AMPHODELITE, a mineral allied to Scapolite, from which it 
differs in possessing magnesia instead of lime. It is composed of 
silica, alumina, and magnesia. [Scai-oute.] 

AMPLEXUS (Sowerby), a fossil genus of MadrephyUiaea, remark¬ 
able tor the simplicity of its structure and the variability of its 
general figure. It ooeura in the Mountain Limestone and Devonian 
Limestone. 



1. An expanded flower. 

3. Tho same cut through. 

6. Stone. 


Amygdalae, 

2. The same with the oorolla removed. 
4. Anthers 3. Drupe. 

7. Embryo. 


The bark of Amygdalae yields a gum which is similar in its 
properties to gum arabic; and an astringent substance which gives 
Borne of the species so much efficacy in fevers, that their bark has been 
compared for utility to Peruvian Bark. 

AMYGDALOID, the name of a variety of the Trap-Rocks, when 
in a uniform base there are imbedded round or almond-shaped bodies, 
consisting of agajAmdtjjjreous spar, or zeolites, lite almonds in a 
cake: the term is qprivea from the Greek kpuytaAotiSlii, resembling an 
almond. 

AMY'GDALUS, a genus of plants, the type of the sub-order 
Amygdalae, comprehending the almond, and the peach and nectarine, 
besides a few bushes, the chief interest of which arises from their gay 
appearance. 

A. communis, the Common Almond, is a native of Barbary, whence 
it had not been transferred into Italy in the time of Cato; it has, 
however, been so long cultivated all over the south of Europe and 
the temperate parts of Asia as to have become, as it were, naturalised 
in the whole of-the Old World from Madrid to Canton. In this 
country, it is only grown for the sake of its beautifril vernal flowers; 
but in the countries that have a long and hot summer, it is the fruit 
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for which it is esteemed. This, which is produced in very lame 
quantities, is partly exported into northern countries, and partly 
pressed for. oil, or consumed for various domestic purposes. Although 
botanists distinguish only one species of eatable almond, yet there are 
many varieties, of which the principal are the Bitter Almond and the 
Sweet Almond; of each of which the French and Italians have several 
sub-varieties distinguished by the hardness or softness of their shell, 
and the form or size of the kernel. These have ail been introduced 
into England, but none of them are capable'of ripening thoir fruit in 
the neighbourhood of London, except in unusually fine hot summers, 
preceded by mild and uninterrupted springs. 

A. Periiea, the Peach, once called the Persian Apple, because it was 
introduced from that country into Europe, has for ages been an 
object of careful cultivation for the sake of its delicious fruit, and 
has almost naturalised itself in America. In the country round 
about Buenos Ayres it is one of the most conspicuous trees, and bears 
abundant and delicious fruit. In our gardens many varieties are 
known, which are classed under the two heads of peaches and nectarines 
according as their fruit is smooth or downy; of the varieties there are 
few that are not worthy of cultivation, but the best are, perhaps, the 
Bed Magdalen Peach, the Noblesse Peach, the Royal Georgo Pooch, 
and the Smith's Newington or Tawny Nectarine. For a late erop of 
peaches, the Tilton do Yonus may be recommended; but not the 
Catherine, nor indeed any of the thick-skinned October peaches, 
Which, however excellent in the south of Europe, seldom ripen, and 
never acquire their natural flavour in this country. For preserving, 
the Blood-Red Peach, or Sanguiuole, the flesh of which is of the 
deepest crimson, is worth a place in a garden. 

AMYRI'DACEdS, Amy rids, a natural order of plants consisting of 
tropical trees or shrubs, the leaves, bark, and fruit of which abound 
in fragrant resin. It is known among the Polypetalous Dicotyledonous 
orders by its hypogynous stamens, which are twice as numoroua as 
the petals, by the large disk in which the ovarium is inserted, by its 
one-seeded fleshy fruit, covered all over with resinous glands, and 
generally dotted leaves. 

The species are natives of tropical India, Africa, and America. 

This order is remarkable for yielding various fragrant l-twins as 
Myrrh, Frankincense, and other products. The Frankincense of Lidia 
is the produce of a species of Boawellia. Olibanum is yiolded by 
Boawellia acnata. Myrrh is obtained on the Abyssinian coast from the 
Balaamadtndron myrrha. B. OpobaUam um yields the Balm of Mecca. 
Bdellium is produced in Africa by If. Africanum. American Elemi 
comes from Idea Ideariba. Resin of Cotirina from I. ambroaiaca. 
The Qum Elemi of commerce is said to bo yiolded by several species 
of A myria. (Bindley, Vegetable Kingdom.) 

A'NABAS (from livaflalm, to ascend), the name given by Cuvier to 
a genus of Acanthopterygious Osseous Fishos, remarkable for tho power 
possessed by the species of living for some time out of water, and 
making their way on land. This power depends on a structure 
characteristic of the family of which it is the type, part of the 
pharangeals being labyrintbiform; that is to say, divided into a number 
of irregular lamella), more or less numerous, forming cavitios and 
little cells capable of retaining a certain quantity of water. This 
apparatus is so protected, that when the animals are out of their 
native element the evaporation of the contained water takes place 
very slowly, and the gills are kept moist, by means of which remark¬ 
able provision the fishes of this family are enabled to lcavo the rivers 
and marshes where they usually reside, and to travel over land for 
considerable distances, creeping among the herbage or along the 
ground. Although this fact has been but recently known to modem 
naturalists, the ancients appear to have been well acquainted with it, 
and Theophrastus has recorded the existence in India of certain little 
fishes which leave the rivers for a time, and again return to them: he 
doubtless alludes to the Anabaa and its allies. 

The genus Anabaa, of which there is but one species, the Anabaa 
aeandena (Perea aeamdena of Daldorf, Anthiaa teatvdineua of Bloch), is 
distinguished by a well-marked character, the borders of its opercle, 
Bubopercle, and interoperole being denticulated, whilst the preopercle 
is not so, nor even distinctly marginated. The head is round and 
broad; the muzzle is very short and obtuse, the eye placed very near 
its extremity. The mouth is small, and large scales cover the head. 
The body is oblong, compressed centrally and behind. Tho lateral 
line is interrupted at its posterior third, recommencing a little lower. 
The tail is somewhat rounded. The whole body is covered with large 
scales. There is a single dorsal and an anal fin^aeaMv fequal in height, 
and in both the spinous rays prevail. z 

In colour it appears to vary, being brown or bluish-black or dark 
green, paler beneath and having violet fins. In form the individuals 
are constant, and reach the length of 6 inches. 

This fish inhabits all parts of India and the Indian Arohipelago, 
living in marshes and feeding on aquatic insocts, and Dr. Cantor 
observed it at Chilean. Respecting its habits there has been much 
discussion. In 1797 a Danish gentleman, M. Daldorf, communicated 
an account of its habits to the Linnnan Society of London, in which 
he stated that he had observed it in the act of ascending palm-trees 
near marshes, and had taken it at a height of no less than 6 feet above 
.the surfaoe of the water, effecting its movements of ascent by means 
of its fins and tail-and the spines of its, opercles, in a similar manner 


to that by which it progressed along the ground. Another Danish 
observer, M. John, published a similar statement, adding that it is 
called in Tranquebar by a name which signifies Tree-Climber. Other 
naturalists, who have equally observed it in its native countries, such 




Head of Anabaa acandena, laid open to show tho peculiar pharyngeal apparatus. 

as Reinwardt, LeHchenault, and Hamilton Buchanan, whilst they record 
its habit of creeping ou the ground and living a long time out of water, 
deny or omit all mention of its power to ascend trass. 

To the same fnmily with Anabaa belong the genera Heloatoma, 
Polyaravthua, Culiaa, Maeropodua, Oaphromemut, Triehopna, and Spiro- 
branch m, of which the habits are as yet very imperfectly known, 
though the peculiarities of thoir anatomy warrant us in supposing that 
they have a similar power of living out of water. 

(lAnncean Trauaactioms, vol. iii.; and Cuvier and Valenciennes, Hint. 
Nat. dea Poiaaima, tom. vil) 

ANABATHRA, a Fossil Tree, from AUeubnnk, Berwickshire, is 
thus named by Mr. Withiun, anil figured in 1 Foss. Veg.’ t. 8 and t. 10. 

A'NABLKPS (from hvaPKtwu, to look up), a genus »f Malaeupte- 
rygious Osseous Fishes, remarkablo for tho curious structure of their 
eyes, which, in consequence of the division of the iris and cornea by 
transverse ligaments, have two pupils, uml appear as if double, whilst 
there is only one crystalline humour, one vitreous humour, and one 
retina. There is no other example known of sueli a modification of 
structure among the Vertehruta. This peculiarity of the A nttblrpa has 
given riso to sovcral storioH of four-eyed fish, with exaggerated 
accounts of their habits. Tho A nabltpa tetrophtltnlmua inhabits tho 
rivers of Guyana and Surinam. Its body is cylindrical, and covered 
with strong scales; its head is flattened, and snout blunt. The upper 
jaw projects beyond tho lower. 

ANACARDIA'CKA 1 !, Anacarda or the Caahete Tribe, is a natural 
order of plauts, consisting exclusively of woody plants, abounding in 
on acrid resin, which is easily discovered by bruising the leaves, hut 
which is not indicated by its boing collected in transparent receptacles 
in the loaves, as is most commonly the case. They are jKilypetalous 
dicotyledons, with perigynous stamens, a simple ouo-soeded superior 
fruit, and alternate leaves without stipules. 

Thoir juice is often used as a kind of varnish, for which it is well 
adapted in eonsequenco of its turning hard and black when dry. It 
is, however, often dangerous to use, because of the extreme acridity 
of the fumes, which aro apt to produce severe inflammation in many 
constitutions. The best-known genera of the order are, in the first 
place, Khua, or the Sumach, of which so many species are cultivated 
in our gardens ; ami the Pitfaciaa, the nuts of which are sorveil at 
desserts, and their juice is commonljfiMd in the shops under the name 
of Mastich and Scio Turpentine. flSldes these, there are the Chilian 
Duvatuu, which resemble myrtles, the Mango, the fruit of which 
is so delicious in tropical countries, and the Cashew or Acajou Nut, 
Anacardiwm, from which the order takes its name. 

Tho last, Anacardium accident ale, is a small tree, found all over the 
West Indies, where it is much cultivated for the sake of its bunches 
of fragrant rosy flowers, aB well as of itB fruit. Its stem, if wounded, 
yields abundantly a milk, which, when inspissated, becomes intensely 
block and hard, besides which, it secretes a gum not inferior to gum 
arabio. The nut is a kidney-Bhaped body, seated on a large, fleshy 
protuberance, and being, in fact, the extremely dilatid disk or 
receptacle; the latter is sometimes red, sometimes white. Tho nuts 
contain, in abundance, beneath the outer shell, the black caustic oil of 
the order, which, when volatilised by heat, as happens in the process 
of roasting, is apt to produoe erysipelas and other disagreeable 
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affections in the face of persons standing over the fnrnes; the kernel 
is a well-known Wholesome article of food. In the West Indies it is 
used as an ingredient in puddings, is eaten raw, and is roasted for the 



Duraua ilrpemltm. 

1. Main flower, 2. Hermaphrodite ilo. 3. Buck of do. 

4. Fruit. 9, Section of do, AU slightly musnifled. 

puqmse of mixing with Madeira wine, to which it is thought to 
coininimicuto a peculiarly agreeable flavour. In tltiH country the 



Cashew Nut (Auacardium occidental *). 


Cashew Nut never flowers, and can only be cultivated as a tender 
stove-plant. 

The Spondias, or Hog Plum, which is tho type of the order 
Spvndiaccae, is referred by Lindley to this order. [Spondiac&s ; Khus.] 
ANAGA'LLIS, a genus of plants of the natural order Primulacecr, 
among which it iif known by its flat or wheel-shaped oorollus and by 
its capsule opening into two halves, of which the upper fits the under 
like the lid of a box. A very, common sjQcies is the Pimpernel, or 


Poor Man’s Weather-Glass, so called because its flowers generally open 
at eight in the morning and close in the afternoon, and also refuse to 
expand in rainy weather. It is a little trailing plant with brick-red 
flowers, very abundant in cdm-fiolds; it was once thought useful in 
coses of madness, especially Bueh os arose from the bite of rabid 
animals, but it is in no esteem at the present day. There is a purple 
variety callod by Sir J. E. Smith A. cwrulea. A far more beautiful 
species is the A nayatli'»tenella (Bog Pimpernel), which gro wb in the drier 
parts of marshes, along with Pivguiada and Ih-oseraj it has delicate 
flcwh-colourod flowers, in tho centre of which grows a cone of stamens 
covered all over with glittering transparent hairs; these and its 
peculiarly neat appearance, entitle it to be called the queen of British 
wildflowors. Some botanists regard it as a distinct genus, and describe 
it under tlie name of Iranekia. One or two foreign species, with large 
blossoms, arc cultivated in greenhouses. 

AN ALCIME, alwi called Cubicite and Sarcolite, is a mineral belonging 
to the group of hydrous silicates of alumina. It contains according 
to unalysos by Uosu and Connell, the following constituents- 



Rose. 

Connell. 

Silica 

55-12 

55-07 

Alumina 

. . 2299 

22-23 

Soda 

13-53 

13-71 

Water . 

. . 8-27 

8-22 


99-91 

99-23 


It is found crystallised, tho primary form being a cube. The cleavage 
is parallel to the face of tho cube, but is obtained with difficulty. It 
1ms an uneven undulating fracture. It scratches glass, but not readily. 
It is brittle, and is of a white colour with a shade of rod. The streak 
is white, and it has a vitreous but not brilliant colour. It is either 
transparent, translucent, or opaque. Tlie specific gravity is 2 068. It 
melts into a clear glassy globule by the blow-pipe on charcoal. It 
gelatinises in hydrochloric acid It is principally found in the Basaltic 
and Amygdaloidal rocks of Scotland, Ireland, the Tyrol, and other 
countries. 

ANAMIRTA, a genus of plants belonging to tho natural order 
Mminpeitnacetr, including some of the species of the old genus 
Coccidne. [CoccuLUS.] 

ANAMOUPHO'HIS. (Botany.) [Metamorphosis of Organs.] 

ANANASSA, a gonus of plants belonging to the natural order 
flromctiaeeir, found wild in the woods of South America, and now 
commonly cultivated in the gardens of rich Europeans. It is 
distinguished from the lirounlia, to which it was ouoo referred, by its 
succulent fruit collected in a compact head. 

Of Ananastn satira, tho Common Pino-Apple, a great numbor of 
varieties are known, of which the Moscow and Common Queen, tho 
Block Jamaica, and the Antigua Queen arc the best for summer use, 
the Envillo and the Trinidad the largest, tho Black Jamaica the best 
for winter UHe, and tho Blood-Red tho worst for any purpose or, 
season. 

Tho fruit is a mass of flowers, tho calyxes and bracts of which are 
fleshy and grow firmly together into a single head; it is the points of 
these parts that together form what gardeners call tho pips, that is to 
say, tlio rhomboidul spaces into which tho surfaoo is divided. When 
wild, Fino-Apples bear Beads like other plants; but in a state of 
cultivation, generally owing to the succulence of all the ports, no seeds 
are produced, and consequently the plants can only be multiplied by 
suckers, or by their branches, which gardeners call the gills and 
crown. The latter, which surmounts tho fruit, is in reality the end of 
tho branch round which the flowerB are arranged, and if it has any 
tendency to raiuificulion, as somotimos happens, it bocomes what is 
callod double. 

The Pine-Apple was undoubtedly unknown before the discovery of 
America; its incomparable flavour soon however caused it to bo 
introduced into Africa and Asia, where, in a suitablo climate, it 
multiplied so rapidly as to acquire as firm a footing in those countries 
os their aboriginal plants. In Asia it has even improved so much in 
quality, that tho Binueso Pinos, which have never yet reached 
England, are said to be the finest in the world. With this exeoption 
it is believed that we already possess the best varieties that exist; and 
it is undoubted that, except in tho kingdom of Birrna, the most 
delicious specimens of the fruit ore produced in England. Within a 
recent period Pine-Apples have been imported largely into England 
from the West India Islands, where the cultivation has in consequence 
beon more cor^pjly, attended to, the quality greatly improved, and 
this branch of^Pommerce largely extended. [Pink-Apple, in Arts 
and So. Div.] 5 

ANANCHY'TES (Lamarck), afoBsil genus of Echinodermata, found 
abundantly in the Chalk. 

ANA'RRHICAS, a genus of Acanthopteiygious Osseous Fishes, 
established by Limueus, and retained by subsequent ichthyologists. 
They are very nearly allied to the Blennies, so that Cuvier remarked 
they might lie regarded as Blennies without ventral fins. They have 
round smooth blunt heads; elongated bodies, covered by minute 
scales; a single long dorsal fin, and an extended anal fin, both sepa¬ 
rated from the caudal; no ventrals; the mouth armed with formidable 
teeth of two kinds, conical incisors and flat grinders. One species, 
the Wolf-FiBh, Sea-Cat, or Cat-Fish (Anarrhicat Lupui of Linnaeus), is 
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common in the 1 “northem seas, ami in Britain is frequently taken on 
the east coast of Scotland and the Orkneys, though rare on the 
English shores.* Its range extends to Greenland. It grows to the 
length of 6 feet, and is a ferocious and formidable animal, destroying 
the nets of fishermen; when caught it defends itself to its last gasp, 
inflicting sevoro wounds by means of its powerful teeth and jaws. It 
lives chiefly on Crustacea and testaceous molluscs, and, like most fish 
which subsist on such food, its flesh is excellent eating, though, from 
the ugly appearance of the animal, usually rejected. It finds its way 
however to the Edinburgh market, where, by naturalists especially, 
whoso knowledge of its good qualities enables them to vanquish 
their prejudices against its aspect, it is much esteemed. Thu 
Oat-Fish is of a light gray colour marked with seven or eight broad 
vertical bands of bluish gray. When old it becomes darker. Its 
skin is covered with slime. (Yarrell’s British Fishes.) 

ANAS, the Duck, a genus of birds under which Linntcus included 
a great nutnbor of species now separated into several genera by recent 
naturalists, [Ducks.] 

ANASTATICA, a genus of plants belonging to the natural order 
Crnriferetv. One species, A. Iiicrocliunliiut, is the Bose of Jericho. 

| JjSRtOHO, RosK OF.] 

AN ASTO'MOSIS, from ciri, through, and <rr< iya, a mouth, rignifics 
the communication of blood-vessels with each other by the opening of 
the ono with the other. Thu blood-vessels are the tubes by which 
the different parts of the body are supplied with nourishment. If the 
blood-vessels destined to nourish a part be obstructed, so that it 
cannot receive a due supply of blood, that part must necessarily die, 
or, as it is technically termed, mortify. ■ But the blood-vessels are 
soft compressible tubes, liable by innumerable circumstances to have 
their sides brought, so closely into contact as to prevent the flow of a 
single particle of blood through them, in order to prevent the con¬ 
sequences that would rosult to the system from the operation of 
causes thus tending to impede the circulation, provision is made for 
the freest possible communication between the main trunks of the 
blood-vessels anil their branches, and between ono branch and another. 
All the branches which form sueli communications are ladled avasto- 
inns ivy brunches, and this union of branch with branch is termed 
Anastomosis. 

ANATAKE, in Mineralogy, a variety of Titanic Acid. [Titanium.] 

ANATHEltUM, a genus of Grosses, belonging to the group of 
which species yield fragrant volatile oils. A. murivatum is the Vet inn 
of the French and the h'/ms of the Hindoos. ItH fragrant roots are 
employed in making tatties, eoVers for palanquins, &e. It is admin¬ 
istered medicinally, and him stimulating and diaphoretic qualities. 
A. nardns is also, on account of the volatile oil it contains, called 
Ginger-Grass, or Koobel. 

ANA'TIDrK (Leach), the Duck kind, a group formed by Dr. Leach 
to includo his genera formed from the great genus Anas of Linnieus. 
[ Ducks.] 

A NA"TOMY, from a Greek term (avaro/xli), which literally signifies 
the separation of a thing into parts by cutting; ’ the term Aniilumy 
is used to signify particularly, dissection, or knowledge acquired by 
dissection. Anatomy is at once an art and a science; an art, inasmuch 
as the purauit of it requires skilful manipulation ; and a science, 
inasmuch as certain general principles are detlnciblu from it. The 
object of anatomy is to ascertain the structure of organised bodies. 
Of the two great kingdoms of nature, tlic inorganic anil tlio organic, 
it comprehends the whole range of the latter. Like the organised 
kingdom itself, it forms two ilivisions, the one including the structure 
of plants—Vegetable Anatomy ; the other the structure of animals - 
Animal Anatomy. Animal Anatomy is divided into comparative and 
human: Comparative Anatomy includes mi account of the structure 
of all elossos of animals, excepting that of man; Human Anatomy is 
restricted to an account of tho structure of man only. Human 
Anatomy is subdivided into descriptive, general, and pathological. 
Jieseriptire Anatomy comprehends a description of all tho various 
parts nr organs of tho human body, together with on account of their 
situation, connections, and relations, as these circumstances exist in 
tho natural and sound, or, as it is technically termed, the normal, 
condition of tho body. The human stomach, fur example, is composed 
of a nuinlier of membranes, which are united in a particular manner; 
a number of blood-vessels which are derived from particular arterial 
trunks; a number of nerves which proceed from a particular portion 
of tho brain and spinal cord; a number of absorbent vessels, and ho 
on ; moreover, this organ iH always placed in ajmrticular eavity of tho 
body, and iH always found to have certain specific connections or 
relations with other organs. The anatomy of tho human stomach 
comprehends an account of all tho particulars of this kind, which are 
uniformly found to concur in all human bodies in which the confor¬ 
mation is regular or natural; and so of every other organ of the 
body : and because such ail exposition of the structure of tho various 
organs inducing a description of nil tho circumstances that rclato to 
their organisation, it is called Descriptive Anatomy. 

After the Btudy of the human body in this mode has been carried 
to a certain extent, with a certain degree of success, it necessarily 
gives origin to a Bcconil division of the scionee, that termed General 
Anatomy. It is found, that many of the circumstances which belong 
to any ono organ, belong at the same time to several organs; and that 
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thus several individual circumstances are common to many organs. 
Of the membranes, for example, of which it has been stated that tho 
stomach is composed, some are common to it and to tile intestines, 
to tho bladder, to the heart, to tile air-passages, and so on. In 
like manner with respect to any ono of these membranes, when its 
structure is carefully examined, it is fimnd«thut in many points its 
organisation is exactly similar to that of all other membranes. This 
view extended leads to further important and interesting results. 
All the arteries of tho body, whatever their situation, Bize, or office, 
aro found to bo composed essentially of the same substances, disposed 
in nearly the same order and form. All the veins have, in like 
manlier, a structure essentially the same. All the absorbent vessels, 
all vessels of every kind, all the bones, muscles, and nerves, the whole 
external covering of the body or the skin, widely us these various 
structures differ from each other, present no material difference as far 
os regards the organisation of each particular class. Hence various 
organs of the body are disposed into wliat are called common systems, 
and these common systems are said to consist of common substances 
or tissues. All tho vessels, for example, are collected and arranged 
under one common class, called the vascular system : in like manner, 
all the bones are collected and ormngod under another class, called 
the osseous system ; all the muscles under another, called tile mus¬ 
cular system ; all the nerves under another, called the nervous 
system, and so on. The material that enters into the composition of 
each of these systems consists of a substance of a peculiar nature; but 
as this substance is more or lens generally diffused over the whole 
body, entering as a constituent element into the various organs, it is 
termed a common substance, or tissue. What is termed the common 
cellular or areolar tissue, for example, is the substance which enters 
most commonly into tlic eomposilition of the organs of the body ; 
thu muscular tissue is the substance of which the muscles are com¬ 
posed ; the nervous tissue is the substance of which the nerves are 
composed : and thus, the structure of the body, analysed in this 
mode, innumerable ami complex as the substances appear to be of 
which it consists, is ultimately reduced to a very lew simple materials, 
by the combination and modification of which all the different animal 
substances are produced. 

General Anatomy also includes the study of certain fluids from 
which the membranes or textures are formed. The following is a list 
of the fluids and textures, given by Dr. Sliarpey in (plain's ‘ Elements 
of Anatomy: ’ 

The Blood, Chyle, and Lymph. 

Epidermis Tissue (iueiuding Epithelium, Cuticle, Nails, and llairs). 

Figment. 

Adipose Tissue. 

Cellular Tissue. 

Fibrous Tissue. 

Elastic Tissue. 

Cartilage, anil its varieties. 

Bone or Osseous Tissue. 

Muscular Tissue. 

Nervous Tissue. 

Blood-Vessels. 

Serous ami Synovial Membranes. 

Miiuoiih Membranes. 

Skin. 

Secreting Glands. 

These textures and fluids will be treated of under their respective 
heads. 

Descriptive and general anatomy, then, include an account of (lie 
structure of the body ns it exists in the state of health. But there is 
no organ of the body, and no tissue which enters into its composition, 
which is not subject to disease; iu consequence of disease, the regular 
or natural structure of the component substances of tlic body becomes 
changed in a great variety of modes. That part of anatomy which 
displays these diseased or morbid changes, auil which describes all 
tho circumstances relating to them, is called Faliwloyirat or Morlnd 
Anatomy. Wo may say, then, that Descriptive Anatomy comprehends 
oil account of all tho parts or orgiuis of the body as they exist, in the 
state of health ; General Anatomy comprehends an account of all the 
separate substances of which thoso organs aro composed, not as these 
substances exist combined iu organs, but as they form distinct and 
peculiar substances; Pathological Ifcnutomy comprehends an account 
of all the changes of structure produced by disease, whether in 
individual organs, nr in tho primitive or common substances of which 
theso organs are composed. 

The term Anatomy, as we have seen, is chiefly applied to the science 
which determines the nature anil relations of tho various organs of 
the human body. A general term is hero used in a restricted sense. 
On the other hand, when we would express tho extension of the 
science of anatomy to the whole animat creation, wo employ tho 
general term with tho addition of the word Comparative. This 
anomaly has doubtless proceeded from the circumstance that! till 
within a very recent period, tho study, of animal structure was almost 
exclusively confined to the human snbject; and that even zoologists 
were contented with ijmuiring into tho funetionH of animals, instead 
of. determining the eh^aoter of the organs which were connected 
with those functions. By the term Comparative, .1 notomy is understood 
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the science which conveys a knowledge of tho differences in the 
structure And organisation of the whole animal kingdom in all its 
classes, orders, and sjieeies. 

It is evident that a science possessing such an extensive range must 
bo exceedingly imperfect ; Especially when it is borne in mind that 
scarcely half a century has esspsed since the first attempts were made 
to simplify, by systematishg, its almost infinite details. It has 
however made sufficient progress, not only to have furnished the 
most important aids to the fctudy of human anatomy and physiology, 
but to have supplied a secure and broad foundation for ull zoological 
knowledge, both as regards existing and extinct races. As tho basis 
of modern zoology, comparative anatomy presents a subject of the 
highest interest, and the most successful methods of classification 
have been produced mainly by its aid. [Animal Kingdom.] 
ANBURY and CLUB-ROOT, BHort of Galls produced by insects on 
the roots of cabbages, turnips, hollyhocks, and other species of culti¬ 
vated piants, and popularly, lint incorrectly, supposed to arise from 

peculiarities of soil, or from growing the same crop successively on 
the same field, or to be owing to variations of seasons. Nothing can 
bo more simple than the disproof of all these theoretical notions. If 
we take some of the cabbages or turnips, whose roots are infected 
with anbury, and keep them in garden-pots covered over with close 
gauze, in a short time, if the plants be kept growing, the little weevils, 
evolved from the grubs in the interior of the roots, will make their 
appearance, ready to multiply their species, by depositing their eggs, 
as their parents had done, on the first turnip or cabbage they am find. 
Tho weevil thus arising continues to be no less, but often more, 
destructive than the grab had proved to be in feeding on the roots ; 
for it thrusts its lieuk (rostrum) into the seed-leaf of the turnip, and 

? ;reatly injures the crop. When the turnip is advanced to tho rough 
euf, these insocts cither die, as most insects do, when they have laid 
their eggs, or betake themselves to some other plant, such as clover, 
which is suited to their taste. 

It will be therefore evident, that no peculiar rotation of crops, nor 
peculiar manure for dressing the soil, can be of any avail in preventing 
anbury, or in stopping its progress when tho insocts have obtained a 
lodgement within the roots. Tho destruction of the adult, insects 
before they havo laid their eggs, is the only remedy, though in the 
case of so small a species it is peculiarly difficult to effect. 

ANCHOVY (Engrauhis, Cuvier), a genus of Abdominal Malocoptery- 
gioiiB Fishes, separated by Baron Cuvier from the Clupetr, or Herrings of 
Linmeus, from which tiiey are distinguished by the superior number 
of their brancbioHtugous rays, amounting to tvvclvo or upwards, by 
the gape of the month extending behind the eyes, and by the straight 
and prolonged form of the superior maxillary bones, which form a 
small muzzle, projecting considerably beyond the mouth. The 
genus, as at present constituted, consists of six or seven species, ull 
of diminutive size, and with the exception of the Common Anchovy 
(A', encram'chalu*), and a nearly allied species distinguished from it by 
M. Cuvier (A'. <« della), all inhabitants of the tropical seas of India and 
America. Whether these latter agree with the European species in 
the savour and other qualities of the flesh, for which it is so highly 
esteemed, is a doubtful question; at all events we are nut aware that 
the fishing of the native species has ever been attempted either in 
America or India. 

Tho Common Anchovy is a small fish, not much longer than the 
middle finger, of a bluish-brown colour on the back, and silvery-white 
on the belly. The anal-fin is remarkably short, and the dorsal situated 
immediately ubovc the ventral; these characters will serve readily to 
distinguish it from the sprat and other kiudrod spocics, with which it 
might otherwise lie confounded, and wliieh are, in fact, not unfre- 
quontly imposed upon tho public for the rail anchovy. It abounds 
in tho Mediterranean along tho shoros of Spain, Italy, and Ureece; in 
the Atlantic it is found along-the coasts of Portugal and France, and 
occasionally has been taken off the shores of England and Holland. 
Considerable fisheries of Anchovies arc established along the coasts 
of Provence and Catalonia; but the most productive of all is oil - 
Gorgona, a small island west of Leghorn. The latter fishery is carried 
on only during the months of May, June, and July, at which period the 
anchovies quit the doep seas and approach the shores for the purpose 
of depositing their rue; it is then only that they ure found in tho 
Mediterranean, which they enter in enormous shoals, by the straits of 
Gibraltar, at the commencement*of the breeding season, and leave it, 
after fulfilling this duty, to retire again to the depths of the Atlantic. 
They are fished for only during the night, and are attracted round 
the boats by means of charcoal fires which are kept burning in the 
sterns. 

After being caught, the heads, gills, and entrails are separated from the 
bodies, which are salted and arranged in small barrels, varying from 
6 to 20 pounds in weight: this is the only preparation which they 
undergo previous to being sent to market; and if proper means be 
taken to exclude the air they will in this state keep for a considerable 
period. If, when the barrels are open, the fish are found to be small 
and firm, round-backed, with a silvery-white skin and red flesh, and a 
plump compact form, they are probably the true anchovy; if, on the 
contrary, they taper very much towards the tail, are of a dark brown 
oolour without, and have flabby pole-coloured flesh, they will probably 
turn out to bo the Sardine (A. malctta), another Mediterranean species 


frequently mixed with real anchovies, or even sold separately as the 
genuine fish. 

No condiment is more generally known and esteemed than anchovy 
sauce. It was also in use among the Romans, and was one of the 
kinds of sauco called Garam, which appoars to have formed an indis¬ 
pensable article of seasoning in their most expensive and luxurious 
dishes. 

ANCHOVY PEAR. [Grias.] 

ANCHU'SA, a genus of plants belonging to the natural order 
Borayinacar, and to the sub-tribe Anchusnir. The calyx is 5-fid; tho 
corolla fuuuel-shnped, with a straight tube, the throat being closed by 
prominent obtuse scales; the stamens are included, and Bubsessile ; 
the fruit a nut, which is depressed. The specios are chiefly inhabitants 
of tho temperate parts of the earth, either on the mountains of tropical 
regions or tho temperate zone. They are all of them rough plants, and 
are known, as well as the species of Lycojuns and Echium, by the com¬ 
mon name of Bugloss. Home of tho Hjtucies havo been used in medieiiie, 

while others are employed in the arts for dyeing. Two are inhabitants 
of Great Britain. 

A. officinalis, Common Alkanet or Bugloss, has lanceolate hispid 
leaves; unilateral crowded spikes, ovate-lanceolate bracts, the segments 
of tho calyx liluntish, hairy on both sides, tlic scales of tho corolla 
hairy. Tho flowers are a deep purple. It is an inhabitant of Great 
Britain, on waste ground, but is a rare plant, in the south of France, 
Germany, and Switzerland it is everywhere common, in uncultivated 
places, on old walls, ami by the road-side. Tho young plant ih some¬ 
times boiled and eaten. The roots contain a considerable quantity of 
gum, and when boiled yield a demulcout drink, which was once in 
repute as a medicine. 

A. semjirn-inns, Evergreen Bugloss, has ovate leaves, with lower 
leaves on long stalks, the peduncles axillary, each bearing two dense 
spikes with an intermediate flower, the segments of the calyx hairy on 
tho outside only, tho braetH miuuto lanceolate, scales of the corolla 
downy, flowers blue, salver-shaped. This plant is found on waste 
ground, near ruinR, in Groat Britain, but is rare. 

A. tinctorin, Dyers’ Bugloss or Alkanet, has diffuse stems, oblong 
hispid leaves, bracts longer than the calyx, the segments of tho corolla 
shorter than the stamens. The corolla has a deep blood-coloured tube, 
with the limb deep blue. The root is woody, descending, and of a 
dark blood-red colour. This plant is a native of PeloponnosuB, the 
island of Cyprus, and the deserts about Alexandria. It is cultivated 
in the south of France for the Bake of the root, which yields a fine rod 
colour to oils, wax, all unctuous substances, and to spirits of wine. Its 
chief use is in colouring lip-salvos, ointments, Ac. It is however some¬ 
times employed for staining wood and dyoing cotton. It is also used 
for colouring many of the beverages Bold under the name of port wine, 
and the corks used for the bottles in which this fluid is sold. 

A. an;)astifotin, Narruw-Loavcd Bugloss, has linear lanceolate hispid 
leaves, ovate-lanceolate bracts, fl-fid calyx, with blunt teeth. The tube 
of the corolla is pale purple, the limb deep blue. In gardens it attains 
a height of two feet, but when wild it is not more than a foot high. 
It grows in Italy, Germany, and Switzerland, by read-sides, amongst 
rubbish, and on the borders of ploughed holds. 

In tho cultivation of tho speeieH of this genus but little care is 
required, as they will grow in almost any soil, and are easily increased 
by seed. The A. Capensis, Gape Bugloss, requires the treatment of a 
greenhouse plant. Many of them are pretty annuals for the garden, 
ns A. panicuktta, A. HarreUire, Ac. 

ANCILLA or ANCILLA'RIA, are the names given by Lamarck to 
a genus of Spiral Univalve. Marine Sholls, allied to the Olivos. Like 
them they are covered with a hard shining coat, destitute of any 
periostmea, and ore immured in the large foot of the animal, so that 
the middle of tho back of the shell can be alone discovered. They 
chiefly differ from the Olives in the suture of the whorl, being callous 
and not furnished with a groove, formed by a thread-like filament 
placed at the end of the mantle, which is wanting in this genus : they 
ore also furnished with a small ovato operculum. The species are 
numerous, and are chiofly confined to tropical climates; somo have a 
small tooth, like the Unicom Shell ( Monoceros ), placed at the end of a 
groove crossing the front of the shell. The best-known species is the 
Ivory Shell, which with a few others differ from tho rest of tho genus 
in having the front of its axis deeply pierced. 

ANCYLO'CKRAS (D’Orbigny). This Fossil genus of M. D’Orbigny 
includes several species of Hamitcs (Phillqia), from the Speeton Clay 
and Lower Greensand. 

A'NCYLUS is the name of the shell which is usually called the 
Fresh-Water Limpet. They are small pellucid conical shells, with 
slightly-recurved tips. The cavity is simple, and marked with a 
horse-shne-shaped muscular scar noar tho margin, which is interrupted 
on tho middlo of the left side over the respiratory holes, as in the 
genus Syphonaria. This animal, like the Pond-Snail (Limited), has 
two compressed triangular tentacles, with the eyes sessile on the 
outer base; and a respiratory cavity placed on the middle of the 
back, with an aperture closed by a valve opening in the middle of the 
left side. 

This genus is very nearly allied to the Pond-Snail, from which it 
chiefly differs in the simple conical form of its body and Bhell; and 
some species, as Ancyltis, are allied to it by having the apex bent on 
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one side, as if making on approach to the spiral form. It has been 
placed in' several orders, but there is little doubt that its truo situation 
is with the lung-breathing molluscs. They are found in Kurope, 
America, and the West Indies, attached to stones and plants, and they 
will live a considerable time out of the water. They are easily known 
from the SyphonarUe, which are the only shells they can be confounded 
with, by their being sinistrnl, very thin, and covered with a hairy 
periostroco. 

ANDALUSITE, a Mineral consisting of 


Silica.39-09 

Alumina.58-58 

Protoxide of Manganese .... 0-53 

Lime.0-21 

Water.0'99 


99-38 

It occurs crystallised ; its primary form being a right rhombic prism. 
It lias iui uneven conchoidal fracture. Its colour varies from a flesh- 
red to a brownish and grayish-red. It has a vitreous lustre. It 
occurs both transparent and opaque. The specific gravity is 3-104. 
This mineral is found in Spain, Franco, and North America. Tho 
above analysis is from an American specimen. 

ANE'MONE {avnpivri) is a genus of plants belonging to the natural 
order Jtmiuncuhiccte. It consists of lowly herbs, usually perennials, 
with white, or purple, or scarlet, or even yellow blossoms, in which 
there is uo distinct calyx, and which are succeeded by a cluster of 
grains, each terminated by a long silky feathery tail As the species 
generally grow on open plains or in high exposed situations, their 
feathery grains produce a singular shining appearance when waved by 
tho breeze, whence their name, and which literally signifies Wind- 
Flower, their English appellation. 

The Anemones [smses*, in common with other Jlanitnculamr, an 
acrid property. Tho leaves of A. puleatilla will raise blisters on the 
skin ; if eliewed, they produce irritation of the throat and tongue ; and 
their roots, as well as those of A. pnttensh, a nearly related s[«scies, 
produce nausea and vomiting if administered in very small doses, on 
which account they have boon strongly recommended by some medical 
men in various complaints. The following are tho most remarkable 
species:— 

1. A. pidsatilla, or Pasque Flower, grows wild upon exposed downs 
in various parts of England, as on the Gogmngog Hills near Cambridge, 
the heath at Nowmarket, and on open chulky pastures. It has large 
purple flowers and finely-cut hairy leaves. 

2. A. nemoroea, the Wood Anemone, is found abundantly in woods 
all over England, covering the ground with its neat white flowers 
under the shelter of bushes as early as March and April. It is a 
perennial plant with knobby roots, and a short stem having one 
or two smooth, bright-green, deeply-cut leaves. It is poisonous to 
cattle. 

3. A. paronina-, the Peacock Anemone, a native of the vineyards in 
Provence, about Nice, and in other parts of tlio south of Europe. This 
is not very uncommon in -gardeim, where it is usually, but improperly, 
named A. at Mata. It is known by its scarlet or scarlet and white 
flowers, which arc usually double, ami havo their divisions very sharp- 
pointed. It is one of the handsomest of the cultivated species. 

4. A. coronaria, tho Common Garden Anemone. Found in a wild 
state in moist meadows in the south of France, Italy, and Greece, and 
different parts of Asia Minor; Ur. Uussell speaks of it as abundant 
near Aleppo. In these places it is scon only in a single state, but even 
then sporting into a variety of colours, tho principal of which ore white, 
scarlet, and purple in different shades. 

5. A. stellata is a native of various parts of Germany, Franco, and 
the Levant, and is also often seen in our gardens, where it is called 
A. horlenti*. It differs from tho last in having smaller mid narrower 
petals, very rarely double flowors, a greater tendency to purple in their 
colours, and much broader loaves. It is not so liable to vary as the 
lost species. 

ANEMONIES, SEA. [Actimiad*.] 

ANOEL-FISIT. [Squalid.®.] 

ANGE'LIOA, a genus of plants belonging to tho natural order 
UiobeUiferte. It comprehends soveral species, the priucipul part of 
which are to ho met with in botanic gardens; and one that was formerly 
very much cultivated as an esculent plant. This, the Angelica archan- 
geliea, or Archangdica officinalis, is a native of the banks of rivers and 
of wet ditches in all the northern parts of Europe; in this country it 
grows abundantly on the bonks of the Thames below Woolwich, and 
in several other places. It is a biennial plant, with a large fleshy 
aromatic root, blackish externally, but white within; and a stout 
furrowed branched stem os high as a man. Its leaves are of a clear 
bright green, shining, and divided into -a very lai-ge number of heart- 
shaped finely-sorrotod lobes. Tho flowers are white, and disposed in 
round very compact umbels; they are succeeded by large brood¬ 
winged grains of a pale vellowish-brown colour. Each partial umbel 
is, surrounded at its base by 7 or 8 pointed undivided bracts. 

For the sake of its agreeable aromatic odour, this plant is much 
cultivated on the Continent. Its blanched stems, candied with sugar, 
form a very agreeable sweetmeat, possessing tonic and stomachic 
qualities. Its roots contain a pungent, aromatic, st im ul a ting principle. 


A very common wild species, tho Angelica ai/lreatria, or Wild Angelica, 
which is found all over the meadows near the Thames above London 
possesses similar properties. 



Angelica arehangetiea, n diminished figure. 

1. A partial umbel nf the natural size. 2. A separate flower. 

3. The back of one of the partial umbels, allowing the bracts. 

ANULAUITE, a name for the native blue phosphate of iron, 
[litox.] 

ANGLES1TE, in Mineralogy, a name for the native sulphate of load. 

ANHYDRITE, the Mineralogieal name fjir tho native anhydrous 
sulphate of lime. It is found at Halle in the Tyrol, Bex in Switzerland, 
anil in tho Salt-Mines of Upper Austria and Salzburg. A specimen 
from Sulz yielded— 

Sulphuric acid . .... 58 

Lime.42 

Silica ..2 

It occurs both massive and crystallised. The crystals have the form 
of a right rhombic prism. Tho cleavage is very distinct, aud parallel 
to the terminal planes and their two diagonals, indistinct parallel to 
the lateral planes. Tho fracture is uneven. Tho colour is white, bluish, 
violet, or reddish. The streak is grayish-white. The lustre is vitreous 
and pearly on the cleavage surfaces. It is transparent aud translucent. 
It has a double refraction. Tho speeifie gravity is from 2 5 to 2 if. its 
hardness 3 0 to 3"5. The massive varieties are amorphous, nodular, or 
reniform. 

ANIMAL FLOWERS. [Actijuad.k] 

ANIMAL HEAT. [Hkat, Animal.] 

ANIMAL KINGDOM. All natural objects arc referred by naturalists 
to three great divisions, called the Kingdom* of Nature. Theso are 
respectively called after tho objects they include, the Mineral Kingdom, 
Vegetable Kingdom, and Animal Kingdom. Although at first sight 
nothing would appear easier than defining these great groups,' in such 
a maimer as to afford an easy means of distinction, it is nevertheless 
one of considerable difficulty. Tho difficulty, however, does not lie in 
tho typical object of each kingdom, as a rock, an oak-tree, and a man, 
but in applying tho definition to those objects which lie as it were :,n 
the limits nf each kingdom. The line is perhaps better drawn, between 
minerals, and plants and animals, than between the latter two. It is 
usual to speak of minerals as forming the Inorganic Kingdom or 
portion of Nature, whilst plants and animals constitute the Organic 
Kingdom. The great distinctive character of the Organic Kingdom, is 
the fact of their parts originating in and being formed out of cells 
which give to them many characters by which they are distinguished 
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from minerals. Thus they are unsymmetrical, whilst minerals are 
symmetrical; they grow irregularly^ whilst minerals increase indefinite 
crystalline forms. Koch portion of a mineral, however small, consists of 
the same elements, whilst any part of a plant or animal may be differently 
composed to another part. The line in fact is nowhere difficult to be 
drawn, where the presence or absence of cells can be determined. 

The distinctions between animals and plants present greater 
difficulties, and perhaps no mens structural or formal difference can 
tie found. Looked at from one point of view, niants and animals form 
u great organic unity, connected together by their common modes of 
cellular growth and Amotions; and when thus regarded, there seems 
to bo no necessity for drawing an absolute line- of distinction between 
one and the other. Naturalists have however regarded them as distinct, 
and tho study of the two classes of objects have constituted the sciences 
of Botany and ST-oology. Kudo definitions of various kinds have been 
laid down to guido the systematist in his classification of tho objects 
belonging to each. Aristotle was one of the first who sought a 
distinction, and in Htating that an auimul possessed a mouth whilst a 
plant had no such organ, he gave perhaps the simplest and most 
generally applicable definition that exists. But Aristotle had not the 
microscopo to direct liis inquiries, and by the aid of this instrument 
beings out be made apparent to which other distinctions must be 
applied before they can be arranged in one kingdom or another. 
I'rofessor Kolliker describes an animalcule, tho Actinuphry» sol of 
Khrenberg (‘Microscopical Journal,’ Nos. i. and ii.), in which, though 
no mouth is found, the function of digestion is carried on by an 
indentation of its skin, temporarily formed for that purpose. Liuiucus, 
with no hotter success, gave tho following definition : “ Minerals grew, 
plants grow and live, animals grew, livo, and feel.” To apply this 
definition, we must define life and feeling, and this cannot be done in 
such a way ns to effect the object of the naturalist. Cuvier thought 
the possession of a stomach a sufficient distinction for the animal 
kingdom, but the nature of a stomach must first lie understood, and 
here we liavo no alisolute structural character to guido 11 s. It was at 
one time a favourite distinction that animals have the power of motion, 
and that plants are fixed, but we know now that many plants move, 
whilst many animals are fixod. One of the most recent and philoso¬ 
phical of physiological writers says : “ A plant is an organised being, 
whose vital powers are directed solely to tho performance of fonuativo 
operations, by wliioh its fabric is not merely built up in the first 
instance, but js continually receiving additions during tho term of its 
existence; and any movements which it may exhibit are destined 
solely for tho furtherance of these operations, and must lie regarded as 
originating in physicul or vital forces. On the other hand an animal 
is an organised being, whose vital powers are not merely directed to 
the construction and maintenance of its corporeal falirie, but are also 
subservient to tho operations of the conscious mind, which involve a 
continual disintegration of the structures that minister to them ; on 
the repair of which, rather than on the ex tension of the fabric, after it 
has uttained its full development, tho formativo energy is chiefly 
expended; and of the movements which it may exhibit, though a 
part are still to be regarded as direetiy dependent (like those of 
plants) 011 causes inherent in its material oigauisation, there is another 
port, small though it may often be, in which tho consciousness and 
spontaneity of tho individual are necessarily concerned, and which 
must therefore be distinguished as originating in psychical causes.” 
(Carpenter, ‘ Principles of Physiology.') 

In this way the naturalist and physiologist have tried to contend 
•with the difficulty. Within the lost few years chemistry has invaded 
tiie domain of tho anatomist, and supplied him with materials for 
determining tho problem of the difference of animal and vegetable life. 
Tho substances found in auimais anil plants are found in a great 
measure to be formed of four elements, carbon, hydrogen, oxygen, 
and nitrogen. At one time nitrogen was supposed to distinguish 
animal' from vegetable sulistances. It is now known, not only that 
plants contain nitrogen, but that they supply this and the three other 
elements to the animal system. It is found that these four elements 
are always present in the protoplasm nuchas, rytoblast, or primordial 
utricle, from which the cells of ail plants and oniumis ore first formed. 
So that they are universally necessary in plantH and animals, and have 
hence been called Oryanic Elements. Three compounds of three of 
those elements, carbon, hydrogen, and oxygen, and called cellulose, 
sugar, and starch, were at one time thought to be peculiar to plants. 
It is now known that cellulose is present in many animals, and that 
sugar is very generally present in certain animal textures and fluids. 
Starch yet remains to be found in tho animal kingdom, and its 
presence in doubtful structures is still regarded as evidence of their 
vegetable nature. 

It is clear however that no single character is sufficient to mark the 
line between these two kingdoms, and that the collective functions 
performed by animals and plants, accordingly as they are more or less 
prominent in organised beings, guide the opinions of naturalists. 
The structural characters of typical animals are so evidently different 
from the corresponding forms of plants, that we need not dwell on 
them here; but a view of the functions which animals and plants 
perform dependency on one another, will give the best possible notion 
of their antagonistic nature. One of the great functions performed 
by the animal kingdom is that of Respiration. During this process 


the oxygen of the atmosphere is brought in contact with carbon in 
the blood of the animal, and the result is a union of the carbon and 
oxygen, and the formation of carbonic acid gas, which is being 
constantly thrown off from the structure of tho animal—from the 
whole surface of tho body in the lowest animals, from thegilis of those 
that livo in water, and from the lungs of those that live in air. It 
thus consumes oxygon and gives off carbonic ncid. The great function 
of plants is antagonistic to this. They take from the air carbonic acid 
gus; it is a part of their food. In the tissues of the plant the 
carbonic acid is decomposed. Its elements are separated; the carbon 
is retained in tho plant, and tho oxygen is set free, it thus consumes 
carbonic acid and gives off oxygen. As far as we at present know 
there are no exceptions to this law. On tracing the supply of the 
carbon which is contained in the unimul system, and which combines 
with the oxygen, wo find that it is derived by the animal from tho 
plant. The food of the whole animal kingdom is derived from the 
vegetable kingdom; and tho other three elements, as well us tho 
carbon, which are found in the animal, are thus obtained. The 
animal, in like manner, throws off its nitrogen in tho ‘orm of 
excretions, more especially those of tho kidneys, which, on decom¬ 
posing, yield ammonia, a compound of nitrogen and hydrogen ; and it 
is from this substance that plants principally derive their nitrogen. 
Thus, whilst the animal derives tho constituent of its body from the 
vegetable kingdom, tho plant derives its elements from the mineral 
kingdom. The animal takes up starch, sugar, and protein, from the 
plant., but the plant takes up carbonic ncid and ammonia in their 
mineral foiin. Tho tissues of tho plant are engaged in converting 
mineral into organic substances, whilst the tissues of tho imimal are 
engaged in converting organic substances into mineral. 

In their relation to tho great physical forces, heat and light, wo see 
the Hume antagonism between plants and animals. Light and heat are 
essential to the growth of plants. The productions found in their 
tissues are but the expression of the amount of heat and light they 
have as it wore appropriated. Many of the substances thus formed 
are taken into the system of animals as food; and whilst in the system 
of the animal, the heat and tho light are again set free in tho form of 
the peculiar vital animal forces. 

It is then by regarding the Animal and Vegetable worlds as exhibiting 
a combination of antagonistic and dependent forces in the great circle 
of nature, that we shall best form an idea of the real differences that 
exist between these two kingdoms of nature. Having said this much 
witli regard to tho nature of the Animal Kingdom, we shall now 
proceed to consider Home of the methods which liavo been employed 
by naturalists to arrange the various members of which it is com¬ 
posed into groups, for the purpose of exhibiting the relation of one 
animal to another, and of facilitating the study of the whole. 

In a crude shape, zoology, or the arrangement of animals, must have 
been one of the earliest sciences that forced itHelf upon the attention 
of the human mind. The very necessity for finding names for tho 
more obvious divisions of living beings must soon have produced a 
classification into the natural groups of Quadrupeds, Birds, Fishes, 
anil Insects; anil certain subordinate sections, as, for instance, tlio 
distinction between herbivorous and carnivorous beasts, granivormiM 
and carnivorous birils, harmless and poisonous reptiles, must have 
followed as n mutter of course. 

We have in the Bible, and in the engraven and pictorial Kgyptian 
records, the earliest eviilenco of tho attention which lmd boon paid to 
Natural History in general. Tho‘navy of Tarshish’ contributed to 
the wisdom of him who not only “ spake of the trees, from the cedar 
of Lebanon even unto the hyssop that springeth out of the wall,” but 
“ also of beasts, and of fowl, and of creeping things, and of fishes ” 
(1 Kings iv. 10); to say nothing of numerous oilier passages showing 
tho progress that zoological knowledge had already mode. 

Tho Kgyptian records boar testimony to a familiarity not only with 
tho forms of a multitude of wild animals, but with their habits and 
geographical distribution. 

Although it must be admitted that Herodotus was behind tho 
science of his day in physical knowledge, ho who, despising tho 
sneers of the half-learned at Ilia wonderful stories, will bring to tho 
perusal of his works a fair share of scientific acquirement, will find 
many instances of zoological information which have been taken for 
tho mere tales of this excellent traveller and historian, but which 
modern investigation has confirmed. But it is to Aristotle, justly 
termed tho father of natural history, that we owe tho first duwniiigs 
of system founded on the only sure basis—tho organisation or physio¬ 
logical character of auinialB. 

Aristotle’s method was founded on a division of organs, which may 
be arrangod, first, with reference to natural groups (xark ytuos or wit ’ 
ritur). Birds or Fishes, for instance, which depend on a similar structure 
of ports; secondly, according to their excess and defect (naff vrtpoxku 
K<d fMentis), ns, for oxaraple, a division of Birds into those with long 
bills and those with short bills; those having crests and those having 
none; thirdly, according to their analogies (sot’ bvaXoylar) ; take, for 
instance, tho comparison of a hoof with a claw, the wing of a bird 
with the fore-foot of a quadruped, a feather with a scale; and, fourthly, 
according to their situation (uarh Maw) ; take, for example, animals 
which have pectoral niammte: man, apes, and elephants; and animals 
which have abdominal m&mmto: dogs and cats. 
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The writers who succeeded Aristotle, and mostly copied from his 
ample stores wore: Allan, Pliny, Athentcua, Alhertus Magnus, Uelon, 
Gesnor, Aldrovandus, and Johnston. Although some of them recorded 
new facta they did nothing to supply any further arrangement of the 
auimal kingdom. 

To our countryman Ray wo are principally indebted for the first 
clear zoological method. . That great naturalist, for originality and 
comprehensive philosophical discernment, may, without hesitation, 
be placed next after Aristotle hiuiHolf. 

The hrillinut style of Buffon fixed the attention of the civilised 
world upon the subject which his eloquonce at once rendered capti¬ 
vating. A more sovere writer might have done greater things for 
natural history as a science, but Buffon at once soeurod a willing 
audionco, and mode all Europe his class. To him above all others 
may be concedod the merit of making the subject decidedly popular 
at once and for ever. The way was thus prepared for Linntuus. 

In the last edition of the ‘ Systems Naturae,’ revised by its great 
author, tho Animal’ Kingdom is thus arranged:— 

Heart bilocular, with two auricles, f Viviparous. Mammalia. 

Blood warm, red. \ Oviparous.. Birds. 

Heart unilocular, with ono auricle. J Arbitrary lungs.... Amphibia. 

Blood cold, rod. \ Kxtemul gills. Fishes. 

Heart unilocular, with ono auricle. f m .,, . , 

Circulating fluid {sanies) cold, J ™th antennae. Insects. 

white With tentacu la..., It runs. 


I. Mammalia. 

Heart bilocular, with two auricles. Blood warm, red. Lungs 
respiring reciprocally. Jaws incumbent, covered : teeth inserted in 
most. Penis intrans vivipuras, l.ictil'eras. Senses: Tongue, Nostrils, 
Byes, Eel's, Papilla;. Covering: Hairs, very sparing in the aquatics. 
Props (Kulera): Pour feet, except in those which are merely aquatic, 
in which the posterior foot are conjoined in tho fin of the tail. A tail 
in most. 


If. llinls. 

Heart bilocular, with two auricles. Bloorl warm, red. Tilings 
respiring reciprocally. Jaws incumbent, naked, exserted, toothless. 
Penis subiutraiis absque seroto oviparas crusta caloarca. Senses: 
Tongue, Nostrils, Eyes, Kars without auricles. Covering: Incum¬ 
bent imbricated feathers. Props: Two feet, two wings. lluuq> licart- 
shuped. 

ITT. A m pit ibia. 

Heart unilocular, with ono auricle. Blood cold, red. Lungs 
breathing arbitrarily. Jaws incumbent. Penes binL Eggs generally 
membranaceous. Senses: Tonguo, Nostrils, Eyes, Ears. Covering: 
Cetaceous, naked. Props : Various, null in some. 


IV. Fishes. 

Heart unilocular, with one auricle. Blood cold, red. Gills external, 
compressed. Jaws incumbent. Penes nulli. Eggs without albumen. 
Senses: Tonguo, Nostrils (!), Eyes (not oars). Covering: Imbricated 
scales. Props : Natatorial fins. 

V. Insects. 

Heart unilocular. Sanies cold. Spiracles, lateral body pores. 
Jaws lateral. Penes iutrautes. Senses: Tongue, Eyes, Anteume 
on a head without a brain (neither ears nor nostrils). Covering: 
Cataphracta, sustaining an osseous cutis. Preps: Pcot, Wings in 
some. 

V I. Vermes. 

Heart unilocular, with one ventricle. Sanies cold. Spiracles 
obscure. Jaws multifarious. Penes varii Hermaphroditis Andre- 
gynis. Senses: Tentacles (no head, hardly eyes, neither cars nor 
nostrils.) Covering: Calcareous, or null except spines. Props: 
Neither feet nor fins. 

This table concludes with the following summary, which will be 
best given in tho original form :— 

“Vivarium Naturae sic alit vi plie.is forma; Animalia. 

“Mammalia pilosa, in Terra gradiuntur, loquentia. A res pluinosic, 
in acre volitant, cautautes. Amphibia tunicata, in ealore, serpunt., 
sihilantia. Pisces squamati, in aqua nntant, jiopyzautcs. Insect a 
cataphracta, in sicco exsiliunt, tiimitantia. Vermes cxeoriati, in 
bumido panduntnr, obmutoscontes." 

It is impossible to outer into tho details of tho arrangement of 
Linmcus, without being struck with the comprehensive viows of tho 
author, when the imperfect light that existed at tho time is considered. 

The subjoct was now taken up by able hands; and Pallas, especially 
in his anatomy of the Glires, made a great advance in Comparative 
Anatomy. Among the most active and enlightened labourers in this 
department, our own John Hunter stands pre-eminent in England and 
Blumonkach in Germany. 

But the time was now como whon a new light was to ariso; and 
George Cuvier, guided by his dissections, became the great leador of 
liis day. The ‘Anatomie Compardo,’ tho ‘Osscmcns Eossilos,’ and, 
finally, the ‘ RJsgne Animal,’ were tho results of his acute and compre¬ 
hensive demonstrations. In his hands Comparative Anatomy became 
a new power among the dynamics of natural history, and by its aid be 
rebuilt the extinct fossil forms that before his time lav scattered over 
the face of our earth in wild and apparently inextricable disorder. 

Well does this extraordinary man enunciate the valuable truth, that 


since Natural History has taken Mature for the basis of its distri¬ 
butions, its relationship with Anatomy has become more intimate. 
,,°“ e ° f the »° ae'euces, says he, “cannot take a single step without 
the other profiting l.y ,t. The approximations which the first, 
establishes often indicate to the other tho researches that ought to be 
made. And again, with equal truth lie declares, that “ the natural 
history of an animal is the knowledge of the whole animal. Its 
inteniai structure is to it as much as its external form, and perhaps 

Thkt Cuvier practised what he preached i, evident from his own 
record of his mode of proceeding in constructing liis system 

I examined,’ says ho, “one by ono, all the species which I could 
procure; 1 associated those . hleh did not diflor from each other 
except in size, colour, or tho number of some parts of little importance’ 
ami on those materials founded what l have called a sub-genus. ’ 

“ Whenever I could, I dissected at least, one species uf each sub- 
genus; and if those to which tho scalpel could not be applied bo 
excepted, there exist in my book very few groups of this degree, of tho 
organs of which 1 cannot produce at least some considerable port ion.” 

As in this work tho various articles on tho Animal Kingdom will 
bo generally given subordinate to tho great divisions indicated by 
Cuvier, we have added in the following page his arrangement in a 
tabular form. 


Tlic following are the distinguishing characters of the great divisions 
of this arrangement: 

Vertebrate Animals {Animalia vertebratn.) They have all red blond, 
a muscular heart, a mouth furnished with two jaws placed one either 
before or above tho other, distinct organs of sight., hearing, smell, and 
taste, situated in the cavities of tho faee; never more than four limbs, 
tho sexes always separated, and a very similar distribution of the 
medullar)'masses and of the principal branches of tho nervous system. 
On examining each of the parts of this great series of animals more 
closely, there may always be detected some analogy even in those 
species which are most remote from one another; and the gradations 
of one single plan may bo-traced from man to the last of fishes. 

Iu the second form there is no skeleton, the muscles are attache l 
only to the skin, which constitutes a soft.* contractile envelope, in 
which in many species are formed stony plates called shells, the pro¬ 
duction and position of which are analogous to that of the mucous 
bully ; tlic nervous system is contained Within this general envelope 
together with the viscera, and is composed of several scattered 
masses, connected by nervous filaments, and of which the principal 
placed over tho oesophagus la;ai-s the name of brain. Of the four 
senses, the organs of those of taste and vision only can lie distinguished, 
the latter of which are even frequently wanting. A single family 
alone presents organs of bearing. There is always, however, a complete 
system of circulation, and particular organs for respiration. Tinian 
of digestion and of the secretions are little less complicate. I than in 
the vertebrated animals. Wo will distinguish the animals of this 
Hecond form by tho appellation of 

Molluscous Animals {Animalia Mnllnsca.) Although the general 
plan of tlieir organisation is net so uniform, as regards the external 
configuration of the parts as that of the vertebrates, there is always an 
equal degree of resemblance between them iu the essential structure 
and tho functions. 

Tho third form is that,, observed in insects, worms, Ac. Their 
nervous system consists of two long cords running longitudinally 
through tho abdomen, dilated at intervals into knots or ganglions. 
The first of these knots placed over tin; (esophagus, and called brain, 
is scarcely any linger than those which arc along the abdomen, with 
which it communicates by filaments that encircle the (esophagus like 
a collar. The envelope of tlieir trunk is divided by transverse folds 
into a certain number of rings, of which the teguments are sometimes 
hard, sometimes soft, but to the interior of which this muscles are 
always attached. The trunk often bears on its sides articulated limbs, 
but is frequently unfurnished with them. We will bestow on these 
animids the term 

Articulate. Animals {Animalia Articulala.) It is among those that, 
tho passage is observed from the circulation in closed vessels to nutri¬ 
tion by imbibition, and tho corresponding transition from respiration 
in circumscribed organs to that effected by trachea; or air-vessels dis¬ 
tributed through tho body. The organs of taste and vision are tho 
most distinct in them, a single family alono presenting that of hearing. 
Their jaws, when they have any, are always lateral. 

I.iistly, tho fourth form, which embraces all those animals known 
under the name of Zottphyles, may be designated 

Palliate Animal* {Animalia Radiata.} -In all the preceding, the 
organs of Hense and motion are arranged symmetrically on tho two 
sideH of an axis. There is a jiosterior and an anterior dissimilar face. 
In this last division, they are disposed as rayH round a centre; and this 
is the cuae even when they consist of but two series, for then f ile two 
faces are alike. They approximate to tho homogeneity of pi,'pits, having 
no very distinct nervous system, nor organs of particular senses : there 
can scarcely bo perceived in some of them the veHtiges of a circula¬ 
tion ; their respiratory organs are almost always on the surface of the 
body; the greater number kuve only a oac without issue for the whole 
intestine; and the lowest families present only a sort of homogeneous 
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THE ANIMAL KINGDOM ARRANGED ACCORDING TO THE SYSTEM OF CUVIER. 
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Clam T. 
MAMMALIA, 
including Eight Orders. 


Clash It, 
AVEH, 

Including Six Orders. 


Ci.ahs III. 

. KKITILA, 
Including Four Orders. 
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< Branch ire fixed. 
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Class T. 

CEPHALOPODA, 
having One Order. 
Clahr II. 
PTKItOPODA, 
having Oue Order. 


Class III. 
GASTEROPODA, 
including Nine Orders. 


Class IV. 
ACEP1IALA, 
including Two Orders. 

Ci.ahs V. 

HRACIIIOPODA, 
having One Order. 

Clash VI. 
C1KI(llO|»OPA t 
having One Order. 
('lass I. 
ANNUM DA, 
Including Three Orders. 


Obdrb I. Ulmana 
... 11. Quadrumana 

... III. Carnivora 
IV. Hodentia 
V. Edentata 
... VI. Pachydermata 
... VII. Runiinantia 
... VIII. Cetacea 
T. Rapacca 
... II. Passerea 

... III. Bcauaores 

LV. Gallium 
... V. Grulliu 

... VI. Falmipedes 

... I. Clielonia 

II. Saiirift 
... III. Ophidla 

... IV. llatraehia 

I. Acantlioptorygil 

II. Abdominnles. 
HI. Snb-bmciiiatl 
IV. Abodes 

V. Lophobranchll 
VI. Plertogmithl 

VII. Sturioiies 
\III. Selaeliii 
IX. Cyeloxtonil 
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('•impound eves 
placed on pedicles 
and moveable. 
Eyes sessile and 
immoveable. 


Section II. 
F.ntoinoHtrncia, 
divided into Two Orders. 

Class III. 
AHACUMDA, 

Including Two Orders. 


Ci.ahs IV. 
INSECT A, 

including Twelve Orders. 


Claus I. 

ECU 1 NODERMA, 
including Two Orders. 

Clash II. 
INTEST1N A, 
including Two Orders. 

Class III. 
ACALEP11A, 
including Two Orders. 

Clam IV. 
POLYPI, 

including Three Orders. 
Clahb V. 
INFUSORIA, 
including Two Orders. 
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Man. 

Chimpanzee. 

Hytena. 

Rat. 

Armadillo. 

Hog. 

Cow. 

Whale. 

llawk. 

Swallow. 

Woodpecker. 

Cock. 

Heron. 

Duck. 

Tortoise. 

Lizard. 

Snake. 

Frog. 

Swprd-Fish. 

Salmon. 

Whiting. 

Eel. 

Hippocampus. 
Sun-Fish. 

Sturgeon. 

Ray. 

Lamprey. 


1. Cephalopoda Nautilus. 


I. Pteropoda 

I. Pulmonla 

II. Xmlibranchia 
HI. Inferohranchia 
IV. Tecti branchia 
V. lleteropoda 
VI. Pertiiiihrauchia 
VII. Tnbulihrnnnhia 
VIII. Scntibrauchitt 
IX. Cyclobraiicliiii 

I. Tcstarea 
II. Acephala 

I. llrncliipoda 


I. Cirrbopoila 

I. Tnblcofa 
II. Doi^braneliia 
111. A bronchia 


I. Decapod a 

II. Stomapiida 

HI. Ampbipoda 
IV. LiPnindipoda 
V. lsopoda 


VI. ltranrhfo|ioda 
VII. Piecilopmla 

1. Pnliuonata 
11. Traclicaria 

I. Myriapoda 
11. Tbysanonra 

III. Parnsita 

IV. Suctorla 
V. Coleoptera 

V L. Orthoptera 
VII. Hemiptcra 
VIII. Nenroptera 
IX. llymenoptera 
X. Lepidoptera 
XL Khipl]itera 
Xli. Diptcra 

T. Pedieellata 
II. Kchiuodenna 

I. Cnvitarla 
II. Parenchyma 


Clio australis. 

Snail. 

Oilmens. 

Linguelta. 

ItnrKAtclla. 

Carlnitria. 

Whelk. 

Vernietus. 

The Sea-Ear. 
Chiton. 

Oyster. 

Ascidia. 

Lingula Anatlnn. 


Barnacle. 

Amphitrita. 

Ainplilnoniu*. 

Leech. 

Geld a stcllata. 
iMiyllosoiua. 
Gnmmnrus. 
Whale-Louse. 
Anilocra. 


Branclnpus (Cancer stagnalls)? 
DlclieleHtlum. 

rhrynus. (Spider.) 
IMialangiuni. 

Centipede. 

Velvet Spring-Tail. 

Louse. 

Flea. 

Beetle. 

G rasshopper. 

Aphis. 

Ant-Lion. 

Iclineuinon-Fly. 

Moth. 

Xenos. 

Gnat. 

Star-Fish. 

Sipunculus. 

Cerehratuln. (Fllarla.) 
Planaria comuta. 


I. Acaleplia (simple) Medusa. 
II. Ilydrostatica Diphyes. 


I. Actinia 
II. Gelatinosa 
III. Coralliua 

I. Rotlfera 
II. llomogenea 


Green Aetlnin. 
Cristatella. 

Coral. 

Wheel Animalcule. 
Globe Animalcule. 


pulp endowed with motion and sensi- 
bility. Since the time of Cuvier con¬ 
siderable advances have been made, 
especially in oar knowledge of the 
lower forms of invertebrate animals, 
and many of his orders have been 
broken up and considerably modified. 

At the time that Cuvier was working 
at his arrangement, and alrnodt con¬ 
temporaneously with a similar move¬ 
ment in botany, some of the moro 
imaginative and philosophic minds 
begun to perceive analogies in organs 
ami parts of the animal frame, which 
previously had only been regarded 
under their distinct or individual rela¬ 
tions. The close connection between 
the brilliant generalisations of this 
nuturo which first made comparative 
anatomists acquainted with the bones 
of the cranium jmd the essential re¬ 
semblances, or homologies, as they 
arc termed, of the component elements 
of a vertebra under their varied forms, 
for the special purposes of tho indi¬ 
vidual, is too closely connected with 
similar researches after resomblanco 
and analogies in /.oology to be omitted 
in the present sketeb of tho history 
of that science. Gdthe, the founder 
of morphology, or tho doctrine of 
organic analogies in plants, also made 
tho first step in the advancement of 
similar, or, as they have been termed, 
transcendental views, in the anatomy 
of animals. The poet's discovery of 
the intermaxillary bones in man, the 
first fruits of this essentially syntheti¬ 
cal mode of studying organised beings, 
has been sucoeedod by many similar 
brilliant appreciations of true analogies 
by his successors Oken and Geoffroy, 
and the disciples of their school, which 
have more than compensated for the 
less substantial results of exuberant 
imaginations, which have too often hod 
the effoet of deterring the sober student 
of nature from digesting the works of 
authors from which valuable informa¬ 
tion is to be obtained. 

Germany and the Netherlands have 
reason to be proud of the names « f 
llliger, Temminck, Wagler, Lichten¬ 
stein, and ltiippoll. 

In our own country and time, the 
Quinary System has been brought 
forward and nppliod by one of our 
most accomplished zoologists in his 
‘ Hone Entomological,’ ‘Aunulosa 
Javauica,’ his ‘ Remarks on tho Com¬ 
parative Anatomy of certain Birds of 
Cuba,’ in the 16th vol. of the ‘ Trans¬ 
actions of the Linnsean Society,' and 
his ‘ Illustrations of the Annulosa of 
South Africa,’ forming part iii. of Dr. 
Andrew Smith's valuable ‘ Illustrations 
of the Zoology of South Africa.' 

Mr. MacLoay brought to bear on 
this subjoct a comprehensive know¬ 
ledge of natural history, much learning, 
and the close astute reasoning of a 
mind of no ordinary powers. The 
system lms been applied in this country, 
by Mr. Vigors, to the Birds, and by Mr. 
Bennott, to the Mammalin und Fishes. 
With certain modifications it has been 
applied, by Mr. Swainson, to the Animal 
Kingdom generally, who, in his ar¬ 
rangement in the several volumes of 
the * Cabinet Cycloptedia’ written by 
him, has however left out Man. On 
the continent the Quinary System has 
never found favour, and it has now few 
if any followers in this country. 

The sciences of Zoology and Com¬ 
parative Anatomy have been studied 
in England, since the timo of Cuvier, 
with great assiduity and success. 
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Amongst the most successful cultivators of these sciences is Professor 
Owen, who, in his courses of lectures as Hunterian professor at the 
Royal College of Surgeons, and in his published works, has done much 
for their advancement. In his application of comparative anatomy 
to the explanation of tho structure of extinct animals, he has been 
scarcely less successful than Cuvier, as his works on ‘ Fossil Mammals,’ 

‘ Birds and Reptiles of Oroat Britain,’ and Ids papers on the ‘ Dinornis,’ 
the ‘Mylodon,’ and ‘Glyptodou’ testify. He has also successfully 
applied the principles of the transcendental anatomists to the eluci¬ 
dation of the structure of the vortebrate skeleton in his work on the 
‘Nomolopos of the Skeleton of the Vertebrata.’ Added to his great 
powers of generalisation, he possesses great industry, and his lecture 
on ‘ Comparative Anatomy,' his ‘Odontography,’ and multitudinous 
papers, bear witness that there is scarcely any department of our 
knowledge of tho animal kingdom, that does not bear the marks of 
his genius. Dr. J. G. Gray, as head of tho Zoological department of 
the British Museum, has contributed hugely to our knowledge of 
uuimal forms. His papers in the Magazines and Transactions of scien¬ 
tific societies nmount to nearly 500 separate contributions. The 
works of Gould have contributed greatly to our recent knowledge 
>f birds. Edward Forbes has most industriously laboured nt the 
Marina Zoology of the British Islands, and his works on tho ‘ Star- 
Fishes;’ the ‘Naked-Eyed Jolly-Fishes,’ and the ‘Alollusca of Great 
Britain,’ have contributed greatly to extend our knowledge of tlieso 
families ; whilst his researches on tho distribution of marine animals 
in depth, have given a new direction to geological inquiries. To 
Professor Bell, Mr. Yarrell, Dr. Johnstone, and Dr. Baird, zoology 
is greatly indebted for their workp on tho ‘Mammalia,’ ‘Birds,’ 
‘Reptiles,’ ‘Fishes,’ and ‘ Crustacea,' of the British Islands. Tho 
natural history catalogues of the British Museum contain descriptions 
of many new species, especially that devotod to the various forms 
of Zoophytes, and which haslieen undertaken by Mr. Rusk. One of tho 
greatest contributions ever made to our knowledge of shells, has been 
the collection made by Mr. Cuming, who is now resident iu London. 
Wo ought also to mention the labours of Mr. Dauviu on tho family 
of Cirripedes, the Sea-Acorns, and Barnacles. The voyages of Belcher, 
Stiuiley, Kcllcrt, Ross, Fitzroy, and others have added greatly to tho 
number of animal forms. 

The ‘ Marine Vivarium,’ recently formed at the Zoological Gardens, 
Regent’s Pork, London, will afford great assistance in tho study of the 
organisation and habits of fishes and of marine invertebrate animals. 
Here may be seen, through the walls of glass tanks, in miniature 
oceans of sea-water, tho daily life of lobsters, crabs, and shrimps 
(Crustacea), of sea-urchins (Echinidir), of star-fishcH (Asterias, Stel- 
leridians), of tho beautiful sea-anemones, or animal-flowers ( Actinida ■), 
of sea-mice and sea-eggs (Annelida), of barnacles and sea-aeorus 
(Cirripeda), and many others. 

(Those who would study tho subject of the general arrangement of 
the Animal Kingdom, are referred to the following works: Cuvier, 
Itfjjne Animal; Gwen, fact ares on Coni pa eat ire Anatomy; Graut 
Comparative Anatomy ; Patterson, Zoology for Schools; ltymer Jones, 
Outlines of the Animal Kingdom; Milue-Edwards, Elements dc Zoolugic; 
Carpenter, 1‘rineiplex of Physiology.) 

AN1MA/LCIJLES, in Zoology, is tho name which has been applied 
to small animals of various classes, which cannot be distinctly seen 
without the use of a microscope, as the minute radiate animal of tho 
coral, tho worms found in paste, vinegar, and vegetable infusions, or 
tho smaller crustucoa found iu pools, as the Monocidi. [Ini'L'soiua ; 
Pol.YllASTUICA ; RoTlKlillA.] 

ANKKR1TE, a mineral found at Salzburg, in tho Alps, and other 
parts of the world, consisting of tho carbonates of lime, magnesia, iron, 
and manganese iu the following proportions: Carbonate of Lime, Si'll; 
Carbonate of Magnesia, 257; Carbonate of Iron, 20'0; Carbonate of 
Manganese, 3'0. It occurs crystallised, and its primary form is a 
rhomboid. The cleavage is parallel to tho primary pianos. Tho 
colour is white or yellow, or brownish. 

AN NE'LIDA (Cuvier), an extensive division or class of animals, 
established by modern naturalists partly at the expense of Liiimuus’s 
heterogonoous class of Worms ( Vermes). It was Baron Cuvier who 
in 1802 first proposed to distinguish the Annelida as a class, chiefly 
on auemmt of ttieir blood being of a rod colour, as in the leech, and 
circulating by means of a doublo system of complicated blood-vessels. 

The name is derived from tho Latin word annulus, a ring, because 
the animals urnuiged under this division always have their bodies 
ionnod of a groat number of small rings, os in the earth-worm. Tlieir 
external covering, or akin, is soft and pliable; and their bodies, having 
no bony skeleton, are soft, and in general more or less of a cylindrical 
form. 

The A nnelida are foe tho most part oviparous, but tho leoches and 
earth-worms deposit what are termed capsules, or membranous 
cocoons, containing many embryo young. 

There is little variety in their mode of life. Some live in fresh and 
others in salt water; and othors, like tho Hair-Worm (Gordius), are 
amphibious. Some speeies construct tubes in the interior of stones, 
or in shells, which they perforate, or in madrepores. Somo species 
again form calcareous cases, or cement around them various foreign 
substances, particularly sand. The sedentary species are timid, and 
when taken from their retreats can neither escape nor defend them- 


ANNELIDA. _ 200 

■jr- 

selves.- The Errantia, on the other hand, are frequently very nimble, 
and can defend themselves well by means of their bristles. 

Although manifestly a low group of the Articulate sub-kingdom to 
which they belong, Cuvier was so led away by the importance lie 
attachod to their possessing rod blood, that in his latest edition of the 
Iiogne Animal he placed them at tho head of tho Articulate BerioH, 
above the Crustaccaa, the ArachnidaH, and ^he Insects. A very cursory 
examination would suffice to show that the Annelida represent the 
caterpillar or larval condition of the insects, and could hardly he 
regarded as higher in organisation than tho perfected insect. 

Tho body of the Aunelidc is long and soft, and divided into ft 
number of segments which agree in having the same form and nearly 
the same size throughout, in the lower forms, the first segment is 
not modiflod sufficiently to demand the name of a hood ; but in the 
higher forms it assumes tho character of a head, and has organs 
adapted to the performance of cephalic functions. 

_ In tho most imperfect Annelidas the organs of motion are suctorial 
disks such as arc soen in the Tromatode worms amongst tho Entozoa. 
As we ascend, hairs or hooks project from the lateral segments, ns in 
the Earth-Worm. In others, bundles of hairs on each ride take tho 
place of locomotive members, as in Aphrodita. These bristles ... 
bundles of hairs act as their weapons of attack and defence, aud they 
are generally sharp or barbed to assist in that office. 

The nervous system of the Aimelidcs presents a great advance on 
that of the class immediately below them, tho White-Blooded Parasitic 
Worms. It embraces a double central cord or chain of small ganglia 
passing from ono end of the body to the other. Most of the species 
are provided with ocolei nr lixed eyes, and the cephalic Begmont is 
furnished with soft cylindrical tentacles which have been called 
' antenna 1 .’ Those are undoubtedly organs of touch, but they differ 
structurally from the antenna! of insects in the absence of joints. Tho 
mouth is seated at tho lower surface of the head, and hi some species 
there is also a trunk or proboscis which tho creature has tho power 
of pulling in at will, and lateral-curved horny jaws. The alimentary 
canal is generally straight; in some species ipiito simple, in others 
having lateral pouches. Tho anal orifice is situated above or at tho 
lower end of the lsidy. The blood varies in its degree of redness, 
being sometimes very pale, at other times of a greenish lino, it has 
no visible corpuscles, molecules, or cells whatever. There is no dis¬ 
tinction into nervous and arterial. Tho circulating system is very 
simple, consisting of a dorsal and ventral vessel with lateral brunches 
passing to the teguinentary system, the peritnucal and branchial 
systems, in the dorsal trunk the blood flows from the tail towards 
tho head, aud in tho ventral trunk from the bond towards the tail. 

Tho respiratory system is in some of tho Aimelidcs adapted for 
obtaining oxygen from the air, and in the rest, through the medium 
of water. The branchial organs or gills by which tho blood is aiiratiid 
in the water are situated externally, and vary much in position. 

Tlieso are the general features in tho anatomical structure of tho 
Anncliilcs. They exhibit great variety in their passage from the 
lowoat to the highest forms. They are divided by Milue-Edwards, 
who, after Cuvier, has given this family most attention, into four 
orders:— 

1. The Dorsibranchiatm or Errantes, including the Sea-Centipedes 
and Sea-Mice. 

2. The Tubicolsr, which include those that live in tubes, os tho 
Scrpula. 

3. Tho Tn-ricolte, inhabiting tlio earth, including tho Common Earth- 
Worm. 

4. The Nurlorisr, witli Huctorial disks, as the Leech. 

Tho ordor Iforsibranehialie is niuuod from the attachment of the 
respiratory organs to tho dorsal surface of tho body, along the whole 
or tho greater portion of the length. All the speeies belonging to it 
are aquatic and worm-like. They are active in their crawling, and 
swim with facility. On account of this last faculty Milne-Ed wards 
lias called them Errnntrs, to distinguish them from the next family, 
which are characterised by opposite habits. Their head is distinct 
from their trunk. They are furnished with two pairs of rudimentary 
eyes. Tho body is sometimes very long, ns in the ease of the tropical 
Nereids. [Nereis.] It has however in tho Sea-Slice considerable 
breadth. This genus, the Aphrodita of Linmcus, may be taken ns the 
type of the order. 

Cuvier remarks that this genus is easily recognised nmong tho 
Dorsibranehiate Aimelidcs by tho two longitudinal rows of wide mem¬ 
branous scales which cover the back, ami under which are hidden their 
branchiie, in the form of small fleshy crests. Their body is generally 
flattened iu form, and shorter and wider than it is in the other 
Amielidea. Their very thick and muscular oesophagus is capable of 
being extruded like a proboscis. They have an unequal intestine, 
furnished on each side with a great number of branched cicca, tho 
extremities of which go to fix themselves between the bundles .of 
bristles that serve for feet. 

Savigny’s !hd.itha m consist of those which havo throe tentacles, and 
between them a very small crest; they are without jaws. 

Example, Jlalitkaa aculvata (Aphrodita aculeata, Linn.), the Sea- 

Mouse. . 

This is a very beautiful animal, and most superbly coloured. It is 
oral, fl or 8 inches long, mid 2 or 3 inches wide. The scales of the hack 
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are covered and hidden by a kind of flocky down, like tow, which 
springe upon the sides, and from which issue groups of strong Spines, 
that piorce, in port, the flocky covering, and bundles of flexuous 
bristles, glittering like gold, and olinngiug into all the colours of the 
rainbow. Cuvier says, and without exaggeration, that they do not 
yield in beauty either to the plumage of the humming-birds or to the 
most brilliant precious stones. Lower down is a tubcrclo, out of which 
come spines, in three groups, and of three different sixes, and finally 
a fleshy cone. There are 40 of these tnbcrcles on each side, and 
between the first two are two small fleshy tentacles. Thoro are 15 
pain* of scales, which are wide and sometimes puffed up, on the back, 
and'15 small branchial crests on each side. 



Prickly Sen.Mouse (Aplmulita ariilrntu). 
o,_ veil Inil view ; h, dorsal ami lateral \iew. 

Some of the Ihdithatv ( llnlUMt* Jlcrmionet , Saw) have no flocky 
down upon tlio buck, and such is Aphrodita llystric (genus Jlcrmionc, 
Du Jllainv.). 

The genus Polyntie, Sav. (Euoiolpc, Okeii), is another subdivision. 
This gottus baa flocky covering on the back; the tentacles nro 5 in 
number, and their proboscis is furnished with horny and strong jaws. 
Pol untie lari* is an example. 

Then there arc the genera Sujalion and Acoetc* of Mossrs. Audouin 
and Milne-Edwards. 

The first of these is more elongated in form than the other 
Aphrodite* j it has eirrhi on all the feet. Such is Sigalion Mathilda:. 

Tlie second has cirrlii, which alternate with the elytra (as the two 
rows of membranous scales which cover the buck are somewhat oddly 
culiod, the term being already applied to the horny external wings of 
coleopterous insects), in groat length ; their jaws are stronger and 
liettor toothed. Thero is a Inigo species at tlio Antilles whiek inhabits 
a sheath or pipe of the consistence of Souther. 

Hero Cuvier places his Clurtoptr.ru*, which has a month devoid of 
jaws and proboscis, furnished above witli a lip, to which arc attached 
two very small teutaculo. Thou comes a disk with nine pairs of feet, 
thou a pair of long bristly bundles, like two wings. The bronchia 1 , in 
the form of plates, are attached rather below than above, and aro 
placed along the middle of the body. 

Example, C/urtoptcru* pcryamentaceu*. This iH 8 or in inches long, 
and inhabits a pipe of the substance of parchment, in the seas of tiie 
West India islands. 

The nervous system is more highly developed in the Dorsibranelflato 
Annolidos than in tlio other orders. It consists of a double chain of 
ganglia, hut the latter are huger generally, and the cephalic more fully 
developed, to accord with their organs of special seuso. There are 
also observable nerves and ganglia destined to supply the digestive 
and respiratory organs. 

Although tlio DoroUiranch iata are so highly developed, they never¬ 
theless many of them retain the power of regenerating portions of 
tlioir body which may he broken off; and in certain species which 
divide spontaneously a whole animal is fomiod from parts tlm.t aro 
separated. In this respect they are related to the lower vormiform 
animals included in the Entuzoa. [ Kn io/oa.J 

The Tubicohe are characterised by having their branchial in the 
form of plumes, or of small arborisations, attached to tlio head or on 
tlie anterior part of tlio body ; and nearly all inhabit tubes. 

Of those which inhabit tubes, some form a colcaroous homogeneous 
one, resulting probably from their transudation, like the shells of the 


molluscs, but they do not adhere to it by means of musoles; others 
construct a tube by agglutinating grains of sand, fragments of shells, 
or particles of sand, by means of a mombrane which they doubtless 
secrete also; thero aro others again whose tube is entirely 
inemhranouB or horny. (‘ Risgno Animal.’) 

To the first category belongs tho genus Serpula. The species of 
this genus are tho Tuyaux de Mer of tho French, and thoir twisting 
calcareous tubes cover stones, shells, and other submarine bodies. Tlie 
section of these tul)es is sometimes round and sometimes angular, 
according to the species. 

Cuvier describes tlie nnimal os hawing a body composed of a great 
number of segments; its anterior part enlarged into a disk, armed on 
each side with many bundles of stiff bristle-like appendages, and on 
each side of tho month a plume of bronchia; in the form of a fan, 
ordinarily tinted with vivid colours. At tlie base of each plumo is a 
fleshy filament; and one of the two, that to tho riglit or left 
indifferently, is always prolonged and dilated at its extremity into a 
disk of different configuration, which serves as an operculum, and 
closes the aperture of tlie tube when the animal retires within it. 
Cuvier further observes that iu» the most common species has this 
disk in the form of a funnel, some naturalists have mistaken it for a 
proboscis ; hut it is not pierced; and the other speeios have it more 
or less of a club-shapo. 

Tho immbor of species of Serpnla■ (Lam.), admitted into the last 
edition of ‘Animaux sans Vert&bres,’ is 60 recent and fossil; and 
M. Milne-Edwards adds liiang more at the end of the genus ; hut lie 
observes that very littlo is known of the specific differences presented 
by these animals, and that many, of the living and all of the fossil 
species arc characterised in n vtsly doubtful manner. The fossils are 
said to he found in the Tertiary, Oreen->Sand, Chalk (environs of 
Minister and Maastricht), Lias, and Oolite beds, Ac. Mr. Loa 
describes a species, Serpula ornata, from tho Tertiary of Alabama 
(Claiborne Reds), 

Dr. Fitton records 14 named spociosnnd two uncertain species from 
the strata below the chalk, ranging from tho Upper Green-Sand to tho 
Kimmeridgc Clay. 

Sir Roderick Murchison notices Serpnlitr» and Spirorhis in tho 
Silurian rocks, Srrpulile* longmimv* in tho upper Ludlow Rock, and 
Spirorhis tenuis in tho lower Ludlow Rock, and in the Wcnlock 
Limestone. Ho also records the presence of Serpula (Serpula 
oinplinloidcs, Goldf.) in the Devonian Rocks of Russia. 

Example, Serpnla contortupliwta. Tho tidies of this Serpnla are 
round, twisted, and about three lines in diameter. Its operculum is 
funnel-shaped, and its hmnchiic are often of n beautiful red, or 
variegated witli yellow and violet. It quickly covers vases, bottles, or 
other objects thrown into the sea. 

Locality. -Tlio Mediterranean and European Seas. 



Serpula con tort optical a. 

In other species, as for instance of tlio genus Galeularia, Lam., the 
operculum is flat and beset with points. 

Cuvier notices another species from the Antilles (Serpula ejiyantea, 
Pallas), which lives among the madrepores, and whose tube is often 
surrounded by their masses. Its branchim are rolled into a spiral form 
when they re-enter; and its operculum is armed with two small 
bruuched horns, like the antlers of a stag. This species is the TercbMa 
bicomlt, 1 Ahhild. Borl. Schr.’ ix. iii. 4; Actinia, or Animal Flower, 
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Home, ‘Lect. on Comp. Annt.’ ii. pi. 1. Upon this spiral rolling up 
of the branchiio Savigny e-tablishcd his subdivision of Cymoepire 
Scrpnlat, from which M. tie Jllaiuville afterwards established » genus. 

The genns Sjiirorhu, Lam., consists of those Serpuhe whoso branchial 
filaments are much less numerous, only three or four on oach side; 
their tube is rolled up into a tolerably regular spiral, and thoy are 
ordinarily very small. 

.S«i<;K(t.- -The species of this genus have the same body and the 
same fan-shaped branchial os the Serpulm; but their two fleshy 
filaments adhering to the branchial each terminate in a point, and do 
not form an oporculum; thoy arq. jivcn sometimes absent. The tube 
of tho SabcUm appears, most frequently, to bo composed of grains of 
sand, of clay, or very fine mud, and is rarely calcareous. The known 
species are rather large, uud Cuvier notices their branchial plumes as 
being of admirable delicacy and brilliancy. 

Example, Sabella protn/a, Cuv. (Protula Jlitdnljihri, Itisso). This 
beautiful and large species, with a calcareous tube like that of the 
Serpuhe, has tile branchiio of a rich orange. 

Tarbrlla.— The species like the greater part of the Salrllrr, inhabit 
a factitious tube; but it is composed of grains of sand and fragments 
of shells ; their body, moreover, has much fewer rings, and their head 
is differently ornamented. Numerous filiform tentacles, susceptible 
of much extension, surround their mouth, and on their neck are 
arborescent bronchi®, not fan-shaped. 

Example, Tcrrbclla conrhihya. 

Auiphilrile.- -Cxwivr remarks that thm.speeies of this genus arc 
easily known by straw-like processes ranged in a pectinated form, or 
in that of a crown, in one or more vows, where they probably servo 
for defence, or perhaps as nutans of Capping or collecting tho materials 
for their tube. Around the mouth wo very numerous tentacles, and 
on the commencement of tho baek on each side arc bronchi® in the 
form of a comb. 

Cuvier’s genus A in ph itritr comprehends tho Pcetinaria’ of Lamarck, 
tile A mphirttnea of Savigny, the Ohryamhma of Oken, the Cutlcnei of 
Loach, the SabcUarire of Lamarck, the lle.rmellai of Savigny, and the 
genus Pherum of Do lllainville. 

Siphoatomn (Otto).—Tho species of this genus, which Cuvier suspects 
should bo referred to this order, have on each articulation abovo a 
bundle of fino bristles ; below, a simple bristle ; and, at the anterior 
extremity, two packets of strong and golden-coloured bristles. Under 
these bristles is the mouth, preceded by a sucker surrounded by many 
soft filaments, which Cuvier thinks may be branchiio, and accompanied 
by two fleshy tentacles. The knotted medullary cord may be seen 
through tho skin of tho belly. The Siphoriomata live burrowed in 
the sand. 

Examples, Siphoetonia diplorhaitos, Oken; ft nncinata Aud. et 
Edw. ‘ Littoral do France, Aunel.’ pi. ix., f. 1. 

The eloso connection between the Tuhioohv and the Doraibraiiehlahe 
is seen in tho fact that llie young of these orders pasH through 
precisely tho Hume stage before arriving at maturity. It is only during 
the last stages of change that the embryoes of 7 'nbirohe manifest their 
ultimate destination by the unequal development of certain of their 
segments, some of which become almost abortive., whilst others are 
dis| .report.innately developed. 

Tho Terricohe have a cylindrical body tapering at both ends. Tho 
segments of their bodies are not well marked, and the head is not 
distinct from the. trunk. Thoy lrnve neither eyes, mandibles, eirrhi, 
nor tuberculous feet. This order includes two principal groups, ouo 
of which only is terrestrial, whilst the other is aquatic. To the 
form or belong flic Common Earth-Worm ( l.n mhrieux t irn'al ris), whilst in 
the latter is included tho Lob or Lug-Worm (Arenirula). As the 
Earth-Worm is so well-known wo shall refer to its structure and 
habits to illustrate the order. 

Cuvier remarks that tho Ltanbriei ought to bo subdivided; and 
Savigny has, in effect, subdivided the Earth-Worms into the genera 
Enterion, Jlyjtoyaton, and Clitdlio. Messrs. Audouin and Millie-Edwards 
distinguish also tho genus Trophonia. 

Of these Enteriun lias upon each ring four pairs of small bristle-like 
processes, eight in all. 

Clitdlio is stated to have two bristle-like processes only on each ring. 

J/ypogieon has, besides the other bristle-like processes, ono on the 
back of each ring. (This form is noticed as being American only.) 

Trophonia has on each ring four bundles of short, bristle-like 
processes, and at the anterior extremity a great number of long aud 
brilliant bristle-like processes which surround tho mouth. 

Savigny described upwards of twenty species, which he considers 
to be distinct, aud to have been confounded previously under tho 
name of Lumbricus terreatrii. M. Morrcn, in his ‘Treatise on the 
Natural History and Anatomy of tho Lit mb view terreatrie,’ appears to 
bo doubtful with regard to the number of Rpocios described by 
Savigny and others, and inclines to the opinion that thoy are merely 
varieties. M. Milne-Edwards (edit, of Lamarck s 1 Animaux sans 
Vertebras,’ 1838,) considers the characters on which Savigny relied os 
distinctions for dividing tho group into the throe genera as of little 

importance. . . 

Externally the Earth-Worm (I/nmbricm terreatna, Linnaeus) presents 
a body composed of numerous narrow rings closely approximated to 
each other; at about oue-tlurd of their length may lie seen, particularly 
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at the season of reproduction tho clitellum, which becomes at that 
time a highly important agent. The colour of the body is reddish or 
bluish, and of a shining aspect, and the animal has the power of 
secreting a viscous substance, which forms a sort of protecting sheath 
to its body, and greatly facilitates its progress through the earth. 
The animal is eyeless, and unprovided with either tentacle, bronchi®, 
or eirrhi, .re 

Respiratory System. —The generally received opinion is that tho 
blood of tho Earth-Worm is aerated by means of lateral series of 
Bmall pyriform vesicles, analogous to the breathing sacs of tho Leech, 
and opening externally by very minute {wires. 

JHiyeriire Syrian.- -Tho mouth consists of two lips without tentacles 
or armature of any description; but the upper lip is elongated and 
proboscidifonh. The (esophagus, which is a wide membranous canal, 
is continued straight down for half on inch, and ends in a dilated bag 
or reservoir, to which succeeds a muscular sthmach or gizzard, disposed 
in the form of a ring. The intestine is constricted at each segment of 
the animal by a scries of ligaments or partitions, connecting it to tho 
parictcs of tho body, and swells out the intermediate spaces, when 
distended by the particles of earth. 

Nerrona Syrian. —The nervous system of the Earth-Worm consists 
of a double row of small ganglions close to each other. 

General ire Syrian. —Allotrinndrous, or witji male organs so disposed ns 
to fecundate the ova of a different individual. (Owen.) It has been 
doubted whether these animals are oviparous, ovovivijiaroUR, or vivipa¬ 
rous. The fact is, that after fecundation by another individual, the ova, 
which are contained in tho ovary, are set free in the uavity of tho 
body by tho bursting of the ovary, and are gradually propelled to n 
cavity near the anus. In this spot they undergo the usual changes, 
and they may or may not emerge from the parent before the egg- 
memlirune is broken. 

Oryana of Proi/mmion. Earth-Worms creep at a good pace "by moans 
of muscular contraction and dilatation acting on the rings, which carry 
ini their undcr-side tho bristle-like processes above mentioned : these 
last operate as feet. The power of elongation is considerable, and tho 
anterior part of the animal acts as a Hort of awl in ponotrating llio 
earth. 

Jfab He, Ate. —The Earth-Worm, as far as relates to its appearsneo 
above the surface of tho ground, may bo considered almost a nocturnal 
animal. In the night-season apd at early morning hundreds limy bo 
seen, though not one, unless they are disturbed either by moving tho 
ground or poifring liquids into their holes, is to be found moving about 
in tlio day. Tlie power of reproducing parts after mutilation is very 
great in this animal and tlie whole of the order. 

Utility to Man. —Tho worm-casts, which so much annoy the gardener 
by deforming his smooth-shaven lawns, are of no sinall importance to 
the agriculturist; and this despisod creature is not.-only of great 
service in loosening the earth and rendering it permeable by air and 
water, but is also a most active and powerful agent in adding to the 
depth of the soil, and in covering comparatively barren tracts with a 
superficial layer of vegetable mould. In a paper ‘ On the Formation 
of Mould,’ read before tho (leological Society of London, by Charles 
Darwin, Esq., F.O.S., tho author commenced by remarking on two of 
the most striking characters by which the superficial layer of earth, 
or, as it is commonly called, vegetable mould, is distinguished. These 
are, its nearly homogeneous nature, although overlying different, kinds 
of subsoil, aud the uniform fineness of its particles. The latter fact 
may bo well observed in any gravelly country, where, although in a 
ploughed field, a large proportion of tlie soil consists of sinnil stones, 
yet in old pasture land not a single pebble will I® found within some 
inches of the surface. The author's attention was called to this subject 
by Mr. Wedgwood, of Mner Hall, in Staffordshire, who showed him 
several fields, some of which, a few years before, lind lieen covered with 
lime, aud others with burnt marl and cinders. These substances, in 
every case, are now buried to tho depth of some inches beneath the 
turf. Tliroe fieldrt were examined with eare : the first consisted of 
good pnsture-lanil, which had been limed, without having been ploughed, 
about 12i years before; the turf was about half nn inch t-liiek; and 
2.) inches beneath it was a layer or row of small aggregated lumps «f 
the lime, forming, at an equal depth, a well-marked white lino. The 
soil beneath this was ef a gravelly nature, and differed very consider¬ 
ably from the mould nearer the surface. Aliont three years sinco 
cinde.rs were likewise spread on this field : these are now buried at tho 
depth of an inch, forming a line of black spots parallel to and above 
tho white layer of lime. Some other cinders, which had been scattered 
ill another part of tho same field, were either still lying on the surface 
or entangled in the roots of the grass. Tho second field examined was 
remarkable only from the cinders 1 icing now buried in a layer, nearly 
an inch thick, 3 inches liencat.li the surface. This layer was in parts 
so continuous, that tho superficial mould was only attachod to tho 
subsoil of red clay by the longer roots of tho grass. 

The history of tho third field is more complete. Previously to 
15 years since it was waste land; but at that time it was drained, 
harrowed, ploughed, and well covered .with burnt marl and cinders. 
It has not since boon disturbed, and now Bupporta a tolerably good 
pasture. The section hero waa turf half an inch, mould 24 inches, a 
layer 1A inch thick, composed onfragments of burnt marl (conspicuous 
from tlwir bright red colour, alu some of considerable size, namely, 



211 


ANNELIDA. 


ANNELIDA. 


212 


1 inch by 4 an inch broad, and a I inch thick^of cinders, and a few quartz 
pebbles mingled with earth; lastly, about 4 4 inches beneath the surface 
was the original black peaty soil. Thus ^.beneath a layer (nearly 
4 inches thick) of fine particles of earth, inlxfwl with some vegetable 
matter, those substances now occurred, which, 16 years bofore, had 
been spreud on the surfooe. Mr, Darwin stated that the appearance in 
all uasos was os if the fragments had, as the farmers believe, worked 
thcmsolves down. It does not however appear at all possible that 
cither the powdered lime or the fragments of burnt marl and the 
pebbles could sink through compact earth to some inches beneath the 
surface, and still remain in a continuous layer; nor is it probable that, 
the decay of the grass, although adding to the surface some of the 
constituent parfatof the mould, should separate in so short a timo the 
fine from the coarse earth, and accumulate the former oh those objects 
which so lately were strewed on the surface. Mr. Darwin also remarked 
that near Jowns, in fields which did not appear to have been ploughed, 
ho had often been surprised by finding pieces of pottery and bones 
some inches below the turf. On the mountains of Chile he bod been 
perplexed by noticing marine shells, covered by earth, in situations 
where rain could not have washed it on them. 

The explanation of these circumstances, which occurred to Mr. 
Wedgwood, although it may at first appear trivial, the author docs 
not doubt is tho correct one, namely, that the whole is duo to the 
digestive process by which tho Common Earth-Worm is supported. 
On carefully examining betwoeu the blades of grass in the fields 
above described, the author found that there was scarcely a space of 
two inches square without a little heap of tho cylindrical castings of 
worms. It is well known that worms swallow earthy matter, nnd 
that, having separated the serviceable portion, they eject at the mouth 
of thoir burrows tho remainder iti little iutestiflo-shaped heaps. The 
worm is unablo to swallow coarse particles; and ns it would naturally 
avoid pure' lime, the lino earth lying beneath either tho cinders and 
burnt marl, or the powdered lime, would, by a slow process, bo 
removed and thrown up to the surfaca This supposition is not 
imaginary, for in tho field in which cinders had been spread out only 
half u year before, Mr. Darwin nctuaUy eaw tho costings of the worms 
headed on the smaller fragments. ’Nor is the agency so trivial as it 
at first might bo thought, the great ftwhiber of Earth-Worms (os every 
one must be aware who has ever fiug^^^Ms-ftuld) making up for 
the insignificant quantity of work wbjoBjH^ftfrfrrins. 

On tite above hypothesis, the gv^MMHBb of old posture-land, 
which farmers are always partic toflireak up, is 

explained ; for tho worms must MNflHnhlcrftngth of time 

to prepare a thick stratum of Mwdi W’"'68@^‘|iig^^'initigliiig tho 
original constituent parts of tlioJH, qp'Well as %?4sPNjea added by 
man. In the peaty field, in 1 HNsu'S, about 84 iftiuAAfid been well 
digested. It is probable how«|| that tha P---^Hus continued, 
though at a slow rate, to a mwjfcfcreatcr depth nsfy' as often as a 
worm is compelled by dry woanmMpr tty (Mbfllpausc to descend 
deep, it must bring to tho surface, wWltttt contents of its 

body, a few pnrticlc* of earth. Tho ^uth'odtapaqgldiid by remarking, 
that it is probable that every particle of eiuSWuold pasture-land lias 
passed through the intestines of wnrmspSml^ lienee that in some 
senses the term ‘animal mould' would -^6 more appropriate than 
‘ vegetable mould.’ The agriculturist, in ploughing the ground, 
follows a method strictly natural; and he only imitates in a rndo 
manner, without being able cither to bury pebbles or, to sift tho fine 
from the coarso soil, the work which Nature is daily performing by the 
agunuy of tho Earth-Worm. 

The most common spoeies of Arenicola is tho A. Piscatoru-m, or 
Lug-Worm, which is commonly omployod on the coasts of this 
country as a bait by fishermen. 

The genus Nais, of Linmeus, includes a number of small Annelidcs, 
not well made out. They live in holes which they perforate iu the 
mud at the bottom of tho water, from which they protrude tho upper 
portion of their body, which they are incessantly moving. 

The Suctorite are characterised by tlio body of the animals being 
destitute of bristles for locomotion, completely apodous, without soft 
appendages, and furnished with a prohensile cavity iu the form of a 
sucker* at each extremity. The head is not distinct, but generally 
provided with eyes and jaws. 

Tho principal family of this order is the Hirudinidtr, which compre¬ 
hends not only the Leeches properly so called, which live by sucking 
the blood of various animals, but also includes many other worms 
which derive their nourishment in a totally different way, and preseut 
corresponding differdbees in organisation. The affinities between tho 
leeehes and some of the Sotiferous A nnolidans, as various species of 
Nereis, Lumbricus, Planaria, Ac., are so closo that they hardly admit of 
being arranged in separate orders, and others of the Leeoh tribe may 
even be confounded with some species of Bemcte or Epizoa. 

Tho ancients appear to have only known tho most common species 
of Leeches. Aristotle makes no mention of them, and they do not 
appear to have been used in modieiue in the time of Hippocrates. 
Winy describes them very clearly under tho name of llirudina and 
Sanguisuga:, and distinguishes two species. The Sea-Leech is dis¬ 
tinctly mentioned by Belon, Hondelet, and by all the writers on 
natural history since the revival of letters. Mora recently Linmeus 
increased our knowledge of the nunib®of species, of which he describes 


eight in the 12th edition of the ‘ Systems Natural.’ Muller afterwards 
discovered five or six others, so that Gmelin, in his odition of the 
• Systems Natural,’ enumerated fourteen species. Since then, Shaw, 
Leach, Dutroehet, Saviguy, Milnc-Edwards, and others, have found 
many more, and the introduction of new zoological methods has caused 
a necessity for arranging these various spocics in diflerent gonera, of 
which we shall enumerate some of those which are boat known. 

Tho True Leeches are all destitute of branchial or special oigans of 
respiration; and this function has been supposed to be eifectod by 
means of tho skin generally, but M. Milne-Kdwards has recently 
stated (as was before observed by Cuvier) that “there exists in theso 
Annelida: a series of small membranous sacs, each of which commu¬ 
nicates externally by a minuto orifice situated on the ventral aspect 
of tho body: these sacs derive from tho numerous vossols which 
ramify upon their parietos a considerable quantity of blood; wator 
penetrates into these organs, nnd Boema to subserve a true respiratory 
purpose.” But though the species of the family Hirudinidte are not 
provided with distinct branchial, theso organs are found in agoutis 
which is generally associated with tho True Leeches, anil which wo 
shill place first in the following list of genera :— 

1. Branchellion, Saviguy, Branehiobdella, De Blainville, Polydora, 
Cken. Theso names have been given to a worm closely resembling 
a leech in external structure (it being furnished with two suckers),' 
which is found parasitic on tho Torpedo in the Mediterranean and 
other seas. The llirudo branchial", Monzics, a species observed on 
the tortoise which is founiLfu the Pacific Ocean, has also been placed 
in this genus, though Cimer says that it ought not to be associated 
with it. 

Hirudinidte proper. 

Section I.— Anterior Sucker separated from the Body by a distinct 
Strangulation or Neck. 

2. Albionc, Sav., Ponfobdella, I,each anil Blain., characterised liy 
the body being bristled over witli tubercles. Species all marine j 
seven have been enumerated ; two of them are very common in our 
seas:—-1, Albionc verrucosa, llirtulo muricata,, Linmeus; 2, Pontv 
btlclln tpinidosa, Loach : both of these worms attach themselves to fish, 
particularly skates; and tho latter species is commonly known to 
fishermen by the name of the Skate-Sucker, 

3. JJicMocharis, Sav.; lehlltyobdella,, Blain. In this genus there are 
eight, eyos, the body is narrow, and the jaws scarcely visible. Tho 
only known species is the IftrmocItarU Piseium, llirudo Piscium, Linn., 
which lives iu fresh waters, whore it attaches itself to fish, particularly 
Cgpriui. 

Section 11. A nterior Sucker rcry slightly separated from the Body. 

4. (kohdclla, Blain., Troche-tin, Dutroehet, is distinguished by having 
an enlargement round the orifices of the genital organs. \Ve only 
know ouo small species of this gonus, the (IcobdeWi Trochclii, which 
inhabits our waters, aud which frequently comeB on land to pursue tho 
Lnmbriei, or Earth-Worms. 

1). PsendobdeUa, Blain,, hRS tlie mouth merely provided with folds 
of skin, and is destitute of teeth. Only ono species is well known, tho 
PseiulohdeUa nigra, llirudo nigra, Linn., the Common Black Lcuoh. 

fi. Htnnopis, Sav., HypobdiUa, Blain., has tho motith furnished with 
a few ubtirne teeth. Three species are enumerated ; the best known 
is the lltrmopis sanguisorba, Sav., llirudo sanguisuga, Linn., the Common 
Horse-Leech, which is much larger than tho Medicinal Leech, and wholly 
of a greenish-black colour. Tho Horse-Leech has been reported to infiiet 
dangerous wounds by some observers, whilo others say that it never 
attacks vertebrate animals. M. Do Blainville thinks that this discre¬ 
pancy has arisen from this species having been confounded with the 
foregoing, the Black 1 ,eech, which cannot penotrate tho skin of vortebrato 
animals for want of teeth. Both theso leeehes greedily attack the 
common earth-worm. 

7. Sanguisuga, Sav., Jatrobdclla, Blain. The autenor sucker has its 
upper lip divided into several segments. Its aperture is transverse, 
and it contains three jaws, each of which is armed on its edge witli 
two ranges of very fine teeth, which enable these leeohes to penetrate 
through the skin without making arijr dangerous wound. This genus 
contains the true Medicinal Leeches, eight species of which have been 
enumerated : the most common is the Sanguisuga medicinalis, llirudo 
medic!nut is, Linn., which is a nntivo of all onr stagnant fresh waters. 

8. Udell a, Sav., has eight eyes and iH destitute of tooth: one species 
is found in tho Nile - the Bdella Nilotica. 

it Nephelis, Sav., Erpobdclla, Blain, has eight eyes, and the mouth 
is furnished internally with only three folds of skin. Several species 
of this genus aro enumerated; the most common is the Nephelis 
tees Uni a, Sav., llirudo vulgaris, Linn. This Bpecies has often been 
confounded with the medicinal ,and other leeches; it is commonly 
found in fresh wators, and, like all the other spesios of this genus, never 
leaves the water, and is injured by the contact of the air; so that if 
taken out of the water it quickly dies. 4 ' 

Section 11L —Anterior Sucker wanting. 

10. Clepsina, Sav, Glossopora, Johnson, GlossobdeUa, Blain. This 
genus has a widened body and only a posterior sucker; the mouth is 
in the form of a proboscis. Cuvier thinkB it doubtful whother the 
species of this genus should be arranged with the Leech Family; they 
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consist of littlo worms which never leave the water, and live fixed to 
the stem of aquatic plants, from which they perhaps derive their 
nourishment: they never Bwim, but crawl along. 

Besides the genera which we havo enumerated, soveral parasitic 
worms, which live always fixed to the samo part of some animal, have 
been enumerated among the llirndinidep , and have been arranged 
by Blainvillo in the genus Epibdella. He also places several other 
species, which are without distinct articulations, in the genus Mala- 
eohddla. Thero still remain several doubtful species of Looch, and 
some have been confounded with true Planaritr, which differ from 
Leeches in having no sucker at either eud. 

To this order also is referred the genus Gordias of Limucus, but 
recent researches have rendered it 
highly probable that thei r relations arc 
rather with the Entozoa. [Entozoa.] 

(Williams, Report of the. Structure of 
Annelida, ‘Brit. Ass. Trans.,’ 1851; 

Owen, Lectures on Comparative Ana¬ 
tomy; Olivier, Rlgns Animal; Carjjen- 
ter, Principles of Physiology; Milno- 
Edwards, E16 mens de Zoologit.) 

ANOA, a species of ltuminating 
Animals, so very imperfectly known, 
that zoologists are undetermined 
whether to consider it as an antelope 
or a species of buffalo. This uncer¬ 
tainty arises from the fact, that though 
the animal has lieen noticed for many 
years, only a few fragments of skulls 
and horns havo been hitherto brought • 
to Europe, and even these too im¬ 
perfect to acquaint us with the 
zoological characters of the animal. 

Judging, however, from these mate¬ 
rials, the A non would really appear 
to lie a species in many respects inter¬ 
mediate between the builidoes and 
antelopes, as at present defined ; agreeing with the funner in the form 
of its horns, and with the latter in their position. 

ANOLIS (d notius, Cuvier), a genus of Saurian Reptiles, belonging 
to that section of the lynaviiu which Cuvier distinguishes by having 
teeth in the palate of the mouth as well as in the maxillary boncM. 
They are, readily distinguished from the Igiianins, properly so called, 
the Basilisks, and other genera of this division, by the peculiar form 
of the autc|jcnultimate phalange of the toes, which is flattened beneath, 
and furnished with a kind of pad or cushion, grooved or striated trans¬ 
versely, and serving to make the animals adhere more firmly to those 
substances which they grasp in walking. In this particular point of 
their structure tlip Anolis approach the Geckoes, but it does not 
enable them to exercise the singular power of walking with the legs 
uppermost, like flies on a ceiling, which some of these reptiles possess. 
The toes, however, are much longer and better separated than those 
of the Geckoes, and the claws, instead of being short and flattened, 
are long, crooked, and sharp-pointed. The body and tail are long and 
slender, ae are also the logs, particularly those behind, which are 
rather longer than the fore-legs. Each foot has live toes. The whole 
body and tail, both above and below, are covered irregularly with 
small round scalos, which give the skin a granulated appearance like 
that, of a fine shagreen. 

The Anolis are entirely an American genus, and seem, in many 
respects, to supply in the New World the place which the Chameleons 
occupy in the Old. The colours of their skins change with the same or 
even greater.rapidity, especially on the loose skin of the throat, which 
is constantly distended when thoso animals are actuated by strong 
passions, either of fear, anger, or love, and in this state they assume an 
endless succession of ever-varying hues. They differ from the Chame¬ 
leons, however, in their more slender and graceful proportions, and in 
the great activity of their movements, displaying all the restlessness 
and celerity of the common grCon lizard of Europe. They frequent 
woody and stony situations indifferently, climb and leap with such 
swiftness and facility that their motion has boon compared to the flight 
of a bird; and, when overheated or fatigued by their exertions, will 
stop, open their mouths, and pant liko a tired dog. They are extremely 
timid and harmless, and food for the most part upon flies anil other small 
insects. There are two small sub-genera, distinguished from one another 
by the presence or absence of the carinated crest on the upper surface 
of the tail. The "first of these divisions, comprehending those which 
have this crest, consists of a number of species definitely characterised 
by M. Cuvier, but formerly confounded under the denominations of 
Laccrta principalis and Laccrta himaculata. The principal species 
are the following: — 

1. Anolins velifer, of Baron Cuvier, is of a beautiful dark ashy-blue 
Colour, and perhaps the largest of the whole genus, the body measuring 
a foot in length, and the tail being about a foot and a half. The erest 
extends along the top of the tail for half its length from the origin, and 
iH supported by from 12 to 15 rayB. The loose skin beneath the throat 
extends from tho chin even to the belly, and when not distended forms 
a longitudinal fold along the wholo under surface of the animal. 


1 ho food, from tho observation of Baron Cuvier, would appear, at least 
occasionally, to consist of berries and other vegetable substances. It 
inhabits Jamaica and the Antilles generally, preferring the woods to 
tho open country, and lodging hi decayed trees or small erevieea in the 



Anolins velifer. 

ground, where the female likewise deposits her eggs. Tt is incessantly 
in motion, and when pleased frequently emits a low but acute chirp ; 
though harmless and extremely timid, it possesses a considerable share 
of curiosity, and allows itself to lie readily caught in little rush snares, 
which children in the West Indies amuse themselves by placing in its 
haunts, alluring it from its concealment by imitating its voice. 

2. A nolins liimaemlafa, of Spnri-mium, is littlo more than half the Hizo 
of the former species, but with tho same general form and habits, and 
with a similar crest upon the first half of tho tail. The general colour 
is a greenish blue, clear on the top of tho head and neck, but mixed 
with dark in-own on tlie body, tail, anil extremities, and marked with 
numerous small black spots on. the head and sides, anil two large ones 
oil tlm shoulders, from which it derives its s|ieeifi<; name. It is found 
in North America, from "Pennsylvania to the shores of tho Gulf of 
Mexico, anil in the Antilles. 

’Phe second subdivision of the genus Anolins consists of species 
without a carinated crest on the tail, but in no other respect dilfciing 
from those already described. Of these the principal are : — 

8. Anolins eqneslris, of Merrom, of which the. tail, more flattened 
on the sides than in the following s[ier.ica, still retains a slight iudi- 



Annlius et/ueslris. 


cation of the erest which distinguishes those of t.lie funnel- division. 
The body of this species measures about a foot in length, and the tail 
is nearly a foot ami a half. 

4. Anolins Cepedii, of Merrom, is a pretty little species, found 
likewise in the Antilles, about half the size of tlie last, of a green 
colour, with a short muzzle spotted with brown, and, except in 
the absence of tho erest on the tail, very similar to tho Anolins 
bimacidata. 

5. Anolins lima tvs, of Dnudin, resembles the last species in its pure 
bright green colour, but it is rather larger, mid is marked along each 
flank with two parallel lines of'oblmig black spots, tlie up]ier of which 
passes over tlie arms and thighs, and the under between the shoulders 
and hips. It inhabits different |»u-ls of South America. 

6. Anolins hullaris, of Merrem, first desoribed by C'atesby in bis 
‘ Natural History of Carolina,’ under the nemo of the Green Lizard, 
is a very beautiful species, uf a greenish gold colour, piutieularly dis¬ 
tinguished by a black band on the temples, and the elongated and 
flattened form of its muzzlo. 

ANONA'CEAB, Anonads, the Custard-Apple-Tribe, a natural order 
of plants consisting of tropic^or subtropical trees and bushes, that 
usually abound in a powemff aromatic secretion, which renders 


with the spices of commerce; among these last is the ^Ethiopian 
Pepper of the shops, which is yielded by the fruit of Uvaria aromatica. 
Of others of this order, the fruit is succulent and abounds in a delicate 
juice, which renders it a pleasant article of food. Under the name of 
Sour Sop, Sweet Sop, and Custard-Apple, many kinds are cultivated 
iu the West Indies and South America. Finally, the bark of some 
separates readily into fibres which make excellent cordage: a large 
tree called in Brazil Pindaiba, and by botanists Xylopiu sericea, is 
advantageously employed for this purpose. 

The natural order Anonaceat is known from all other Dicotyledonous 
orders by its flowers having the calyx and sepals arranged in threes, 
ft number of carpella occupying the centre, as in a ranunculus, and by 
the curious circumstance of their albumen, which here constitutes the 
bulk of the seed, being what is called ruminated, that is, perforated in 
all directions by twisting and crossing passages, like the nutmeg. 

, The Sweet Sop (A nona squamosa) is often only a small bush, growing 
m all the West India Islands, where it boars a greenish fruit covered 
with Beales, and having the appearance of a young pine-cone. Its skin 
is half an inch thick, and contains an abundance of thick, sweet, 
luscious pulp. In many parts of the Indian Archipelago it is a 
favourite fruit. 
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Sweet Sop ( Anona squamosa). 

1, A enlyx opened, the petals having fallen nwny, showing the arrangement 
of tho stamens and carpels in the inside of the flower ; 2, a stamen ; 3, a seed ; 
4, tho same cut in half, to show the ruminated albumen; 5, tho embryo; fi, n 
ripe fruit, much less than the natural si/e (the projections on its surface are 
tlie points of the carpella which grow together into one fleshy mass, ns in the 
raspberry); 7, a view of tho sumo fruit cut in half. 

The Custard-Apple (Anona rcticidcUa) is an inferior kind, resembling 
the foregoing, but forming ft larger tree, and having a much larger 
dark-brown fruit, tho Burface of which in netted all over. Tho bulb 
is yellowish or reddish, and of about tho consistence of custard. 

The Sour Sop (Anona muricata ) forms in the West Indies a 
picturesque small tree, resembling a large bay-tree. The flowers are 
yellow, and'have an unpleasant odour.. The fruit is often as heavy os 
2 lb., or even 3 lb.; it is covered all over with weak prickles; its skin 
is yellowish-green, and very thin; its pulp is more like pith, is as 
white as milk, aud is sweet mixed with a most agreeable acid. 

The Chcrimoyer (Anona Chcrimolia), is easily known from the 
preceding by its leaves not being shining and bright green, but hoary, 
with short down, and very blunt. It forms a small tree about 12 or 
14 feet high, and is exceedingly valued in Peru, where it is cultivated 
on account of the excellence of its fruit. The flowers are very fra¬ 
grant. The fruit heart-shaped, grayish-brown or black, when ripo, with 
a scaly rind; it is whito, sweet, and ri^ 

A. sylvatica is called Araticu do Mato in Brazil. Its wood is used 
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Paris, and they are occasionally, though more rarely, met with in the 
neighbourhood of Orleans and Genoa. Remains also of this genus 
have been found in the fresh-water deposits at the Seafleld Quarries in 
the Me of Wight. 0 

The first character in which the Anoplotheria differ essentially from 
ail other Pachydormata, whether extinct or recent, is found in the 
number and arrangement of their teeth, which consist of 6 incisors, 
2 canines, and 14 molars in each jaw, making in the whole 44 teeth. 
These, os in the human subject, are arranged in a continued and 
uninterrupted series, without any vacancies botweon the molars or 
incisors and the canines, a circumstance peculiar to this genus of 
animata among the Pachydormata, and which, besides tunn, it shares 
only with the shrews and hedgehogs- -Mammalia in all other respects 
widely different. The canines moreover are perfectly similar in 
form and appearance to the incisors, and might easily be mistaken for 
lateral teeth of this description, did not their situation in the jaw, 
beyond the maxillary suture, prove their real nature. The four 
posterior molars resemble those of the Rhinoceros and Pahootheria; 
that is to say, they are quadrangular in the upper jaw, and marked in 
the lower with a double or triple crescent of enamel, which penetrates 
their Bubstance and shows,itaelf on tho crowns in the form of salient 
ridges. 

This formation of tho organs of mastication, intimately connected 
as these organs necessarily are with tile food and alimentary canal, 
demonstrate most unequivocally that these animals fod upon vegetable 
substances, anil that, in all probability, they differed but little in this 
respect from tho Tapirs and Rhinoceroses at present existing. 

Tho second important character of the Anoplotheria which must 
have exercised a very decided influence iqion their habits, arises from 
tho conformation of the extremities. These, as in Ruminating Animals, 
were terminated by two toes, enveloped in small hoofs, sometimes 
without accessory or false hoofs behind, ns in tho Camels and 1,lamas, 
sometimes with one or even two small lateral toes of this description, 
as in tile Peccaries; but the lames of the metacarpus and metatarsus 
respectively corresponding to tlieso two toes were not united into a 
single canon, as they invariably are among the Rmuiiiantia, and this 
is in reality the principal difference between the extremities of the 
latter animals and those of tho A noplothcria. Tho structure of tho 
carpus and tarsus is precisely the same in both genera; the scaphoid 
and cuboid bones, which are soldered together into a single piece ill 
all the other Rmninantia, being separate in tho Camels and Llamas, 
iih they invariably are in the A noplotheria. and other Pachydormata. 
These analogies prove that the Annplntherinm , which its teeth havo 
already shown to have been essentially a Pachydermatous quadruped, 
approached in many of its characters to the Kuminantia of the existing 
creation, partaking on the one hand of the characters of tho Camels 
and damns, and on tho other of those of the Rhinoceroses anil 
Peccaries. In the less prominent details of organisation however, the 
dillerent speeioB of Anoplotheria present peculiarities which havo 
induced Baron Cuvier to distribute them in three sub-genera. In all, 
tho prolongation of the nasal hones clearly shows that the Anoplotheria 
wore not furnished with trunks like tho Elephants, Tapirs, and 
Pahcothoria ; and their bond altogether, judging from the form of tho 
skull, appears to be intermediate between that of the Horse anil that 
of the Camel. Tile first subdivision comprehends those species which 
M. Cuvier calls— 

Anoplotheria proper. They aro distinguished l>y having all tlic 
lower molars marked by double or triple crescents in a longitudinal 
direction, without salient tubercles; anil by a third or supernumerary 
hoof on the fore-feet. This division comprehends two species, differing 
from one another principally in point of size, tho one {A. commune) 



being about the size of the ass, anil the other (A secundarium ) about 
that of the hog. Both these species have been found in the Isle of 
Wight These animals were low on the limbs, probably like the 
Tapirs, but their long and powerful tail, equalling the body itsolf in 
length, made them still more essentially aquatic animals. Tho groat 
sizo of their members, the depressed and heavy proportions of their 
bodieB, and their long tails compressed horizontally at the base, must 
have given them much of the external form of the otter; but thoy 
resorted to the fah«« and marshes of the antediluvian world, not for 
the purpose of preying upon other animals, but in search of aquatic 


plants, whilst the depressed form of thoir tails shows that thoy must 
nave swum and plunged with ns much ease and facility as either the 
1 apir or Hippopotamus. Like theso animals their ears woro probably 
short and erect, and their bodies sparingly covered with hair, as in ail 
the existing Pochyderinata. ° ' 

,, H “h-genus Xiphadon diffors from that just described in having 
the inferior molars tuberculous, and being without tho additional or 
,. “ . ° n . tho fore feet. It contains hut a singlo species ( A. nracile), 
which, judging from the length and dmallnosa of its limbs, and tho 
elevation ol the tarsus, must have presented in every respect a complete 
contrast to tlio A. commune, exhibiting tho light form and graceful 
proportions of tho gazelle. Jts course must necessarily have been 
rapid, ami probably unembarrassed by a long tail; and, instead of 
resorting habitually to tho rivers and ponds, like tho former species, 
it must have been confined to tho dry land, and, probably like the 
gazelles and, antelopes, fod upon dry nromutio herbs, and was pro¬ 
vided with long moveuble ears to warn it of the approach of danger. 



Tho third sub-genus, Jtichobunes, contains three species, all esta¬ 
blished from the observation of detached 1 sines, anil of the actual 
forms of which it is consequently impossible to give a correct idea. 
They differed from the species contained in the two former subdivisions, 
principally by having a small additional or false hoof Ixith on the 
fore- and hind-feet; anil this character is so well marked in all the 
sub-genera of M. Cuvier, that, besides other considerations, it would 
Huiliee, among existing animals, to distinguish three separate genera, 
anil perhaps should do so in tho present instance. The Oiehobunis 
were all of small stature: tho largest of the three known s)iecius 
(A. leporinum) was about tho sizo of a hare; the other two 
(A. murinnm and A. obliquam) about that of the gqinca-pig, were 
in all probability tho smallest of hoofed quadrupeds. M. Cuvier 
supposes them to have been tho bares and rabbits of tile preadamitu 
world, but thoir whole structure seems to approximate them more 
correctly to tho musks of the present time, anil they probably differed 
little from these animals either in form or habits. Another species of 
this genus was discovered by Mr. 1’ratt, in tho Kocene deposits at 
Rrinstoad ill the Isle of Wight, and has been described by Professor 
Owen under the name of It. cerrinum. 

(Cuvier, Osscmcns Fussilrs ; Owen, Hritish Fused Mammals.) 

ANOPLURA, a family of Insects, including the Aptcra of Limucus, 
and the various forms of Fediculns [I’kiiicumisJ and Parasitic 
Insects of other uuthors. Tho researches which wore commenced on 
this family by Dr. Leach have liocu earned on by Mr. Denny, and 
resulted in the discovery of ivvast number of new forms. Tlio result 
is that it has been found that every animal is infested with, or, ful¬ 
some wise purimse is accompanied by, one or more creatures 
belonging to this family, having a poeuliar form in each species. 
Nearly 500 different forms of these curious insects, all formed on 
the typo of the common human louse, havo been described by 
Mr. Denny, in tho catalogue of tho specimens which at present exist 
in the British Museum. In moHt cases but ono species of the parasite 
exist on ono species of animal, hut there aro instances, as in the eagles 
anil gulls, in which a species of the bird is attacked by five species 
of Anoplura. The best series of illustrations of these insects which exist 
arc contained in Denny’s ‘ Anoplura Britamiiea,’ published in 1842. 

ANORTHITK, a mineral found at Monte Suinma, and, according 
to tho analysis of Rose, containing:— 

Silica P .44-9 

Alumina.34 - 46 

Lime.15’68 

Magnesia.6'25 

Oxide of Iron ...... 0‘74 

Tt occurs crystallised, and has the primary form of a doubly 
oblique prism. Tho colour and streak aro white. Tho lustra is 
vitreous, inclining to pearly on the cleavage surfaces. It is translucent 
and transparent. The specific gravity is 2-85. 

ANSElt, tho Goose, a genus of birds which M. Brissan separated 
from ttie genus Anas of Linnaeus. Brisson has been followed, in this 
by Baron Cuvier, Vieillot, Lesson, Drapiez, end Fleming ; while 
Latham adheres to Limucus, and Temminck confiiihs Anscr to a 
section of Anas. [Ooosk.] 0 

ANT (Formica), a well-known genus of insects, which has attraated 
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attention from the earliest ages, on account of the singular economy 
and extraordinary industry manifested by the different species. In 
the present article we shall confine ourselves to a brief but methodical 
outline of their natural history. In tracing the history of most insects, 
it is best, perhaps, to begin with the eggs; but in the case of the ant, 
the laying and hatching of the eggs could not be well understood 
without on acquaintance with their singular manner of pairing, with 
which, therefore, we shall begin. 

Pairing of Ant*. —It may be necessary to premise here, that, similar 
to bees, a community of ants, whatever the species may be, consists of 
males, which havo always four wings; of females, much huger in size 
than the males, which only possess wings during the pairing soasMi; 
and of a sort of barren females, which have boen variously termed 
neuters, workers, or nurse-ants, and which, so far as we know, have 
never been observed to have wings in any stage of their existence. 

If . an ant-hill be examined any time after midsummer up to the 
close of autumn, there may he soon, mixed with the wingless workers, 
a number of both males and females furnished with white glistening 
wings. These however are neither kings nor queens in the state, at 
least so far as freedom of action is concerned, for they are not allowed 
to move without a guard of workers to prevent their lcaviug the 
boundaries, and if one straggles away unawares, it is for the most part 
dragged back by tho vigilant sentinels, three or four of whom may, in 
such cases, bo soon hauling along a single desertor by tho wings and 
limbs. The workers, so far front over facilitating the exit, much less 
tho departure of the winged ones, more particularly tho females, guard 
them most assiduously in order to prevent it; and are only forced to 
acquiesce in it when tho winged ones become too numerous either to 
be guarded or fed. There seems indeed to be .a uniform diH|K>sitiou 
in the winged ones to desert their nutive colony : and us they never 
return after pairing, it would soon bocome depopulated in the absence 
of females. The actual pairing does not seem to take place within tho 
ant-hill, and we have observed scouts posted all around, ready to 
discover and carry back to the colony os many fertile fomalcs as they 
could meet with. Nay, we uro quite certain that whole colonies have 
been thus dispersed ; and when they did not find fertilo females near 
their encampment, they havo gono farther and farther till they found 
them, and, if they had gone very far, never returned, but commenced 
a number of new establishments, according to tlioir convenience. It 
is probable that, soon after pairing, tho males die, as do the males of 
bees and other insects; for, as tho workers never bring any of them 
Imck, nor take any notice of them after leaving the ant-hill, they must 
perish, being entirely defenceless, and destitute both of a sting and 
of mandibles to provide for their subsistence. Tho subsequent proceed¬ 
ings of tho females are very different, and of curious interest. Tt was 
supposed by tho ancients that all ants, at a certain age, acquired wings; 
but it was reserved for the younger Huber, in particular, by means of 
lik artificial formicaries, to traco tho development of the wings in the 
female from tho first commencement, till ho saw them stripped off and 
laid aside liko cast clothes: 

Thk curious process, which wns first hinted at by Gould in his 
interesting account of ' English Ants,’ wo have repeatedly witnessed 
—tho females extending their wings, bringing them over their hoods, 
crossing them in every direction, and throwing them from side to side, 
till at length they are disjointed from the body and fall off. 

Foundation of Colonics. —Some of the females are, after pairing, 
usually captured by the working nuts, and conducted back to the 
parent community; and others aro laid hold of by straggling parties 
of from two to a dozen workers, who do not return to the parent 
community, but commence small colonies on their own account. This 
explains the common occurrence of a gpeat number of small colonies 
1 icing formed in the immediate vicinity of each other, while sometimes 
tho paront community k thereby quite broken up, and the hill deserted. 
Thk happens frequently in the case of the Red Ant (Myrmica rubra) 
and the Ash-Colourod Ant (Formica fused), both very common species 
in fields and gardens. In tho case of tho Yellow Aut ( F. Jiara) again, 
and the Wood-Ant (F. rufa), thk rnrely occurs, the parent community 
often remaining in the same spot for years together. 

When a female, after pairing, does not chance to fall in with any 
scouting parties of workers, she proceeds without their assistance to 
found a colony herself in the same manner as k always done by the 
females of the social wasps and humble-bees every spring. We have 
repeatedly verified this fact, both by confining a single female after 
pairing, and witnessing her proceedings, and by discovering in tho 
Adds single females occupiod in laying the foundations of a future city 
for their progeny. We have met with these single females when they 
havo just begun to form the first cell for the reception of their eggs; 
when the eggs have just been laid; whon tho eggs have been hatched; 
and also when a few workers had been reared to osskt in tho common 
labours. 

Contrary to what takes place in moHt insocts, the eggs of ants are 
not, when laid, glued to any fixed place, but are found in parcels of 
half a dozen or more loosoly attached, so that they can be removed at 
pleasure during the hatching. It has been shown in the ‘ Penny 
Magazine’ (vol. i., p. 60), by a series of minute observations, that tho 
female earwig moves her eggs with the utmost care from a place which 
she judges too dry, to one which is sufficiently moist; and in the same 
way the female aut, when she founds a colony without assktancc, or 


the nurse-ants in a community, change tho situation of the eggs 
according to the state of the weather or of the duy and night—a 
circumstance first observed by Dr. King in the reign of King Charles II. 
Heat being indispensable to their successful hatching, the qggs are 
carefully placed during the day near the surface of the ant-hill, hut 
so sheltered from the direct influence of tho sun as to prevent the too 
rapid evaporation of their moisture. During the night, or in cold 
weather, the eggs are not placed so high, to prevent the escape of the 
heat which they naturally possess. The attention to the state of 
temperature occupies much of the assiduity of the female and the 
nurse-ants. 

When the eggB are at length hatched (and during thk process we 
have already seen that they enlarge in size), tho young grubs are 
similarly treated with respect to temperature, but grenter care is now 
taken to prosorvo them from too great heat, which might prove more 
injurious than before hatching. 

Tho grubs are fed by the nurse-ants when any of these aro in the 
colony, and by the mother when she is alone, by a liquid disgorged 
from the stomach, us is done in a similar way by wasps, humble-bees, 
pigeons, and carmy birds. It consequently requires no little industry 
on the p&rt of a solitary female to procure for herself sufficient food 
to supply nutriment for a brood of perhaps a dozen or twenty grubs, 
which are insatiably voracious. 

When the grubs are full grown they spin for themselves cocoons of 
a membranous texture, and of a brownish-white colour, not uuliko 
barleycorns in appearance, and indeed mistaken for these by early 
observers -a uiktake which led to the unfounded notion that ants 
storo up corn for winter provision, though, from their always becoming 
torpid in the winter, they could have no need of thk ; and even wpre 
this not so, they never food on com, and would probably starve rather 
than taste it. The authority of Scripture, which lias boon supposed 
to countenance the popular notion, is shown by the Rev. Dr. Harris, 
Messrs. Kirby and Spence, and others, to havo no foundation in the 
sacred text. 

The cocoons are treated precisely liko the eggH and the grubs with 
regard to exposure to heat; and tlie anxiety of tho nurse-ants to 
shelter them from the direct rays of tho sun is taken advantage of on 
the Continent to collect tho cocoons (popularly and erroneously called 
ants’-eggs) in quantity as food for nightingales and larks. The cocoons 
of the Wood-Ant aro tho only species chosen; and in most of tho towns 
in Germany one or more individuals make a living during summer by 
the business. 

Tn the caso of moths, ichneumons, and other insects which spin 
themselves up in cocoons, the included insect, when the time of its 
change arrives, is enabled to make its own way through the envelope; 
but though it would appear, from some oliservutions modo by 
Swammerdam, that ants may, when forced thereto, effect their own 
disengagement, this is not tho usual process. It is the iiurse-aiits 
that cut a passage for them with their mandibles, ns was first minutely 
described by linron do Geer and the younger Huber. 

Labours of the Working Ants .—We have already scon that workers 
or nurso-ants have to labour assiduously in placing tho eggs, the grubs, 
aud tho cocoons in duo degrees of temperature; that they have to feed 
the grubs by a liquid disgorged from the stomach, and have to dis¬ 
engage the insect at its period of change from the envelope of the 
cocoon. They havo also to perform the task of forming streets, 
galleries, and chambers for tho habitation and protection of tho 
oolouy, and they exhibit in tho work such persovernnee and skill us 
must excite the admiration of ovory observer. Many of their processes, 
indeed, it k not a little difficult to account for and explain, though 
these have been very carefully investigated, particularly by the younger 
Jluber, in whoso work, and in the ‘ Library of Entertaining Knowledge 
—Insoct Architecture’ (p. 254 et seq.), may bo found copious details of 
the mining, masonry, and carpentry of various species. We shall hero 
give on instance of each of those operations. 

Mining .—There is an interesting species called tho Sanguinary Ant 
(F. sanguinaria, Latroillo), roported to havo been soon near London, 
but which k certainly very rare, if it is found in England. In the 
Hummer of 1832 we discovered several colonies of thk aut on tho brow 
of the heath above Godesberg, on the Rhine ; and being desirous of 
taking a number of them alive to England for the purpose of observing 
tlieir singular manners, we waited till the beginning of October, when 
thoy had ceased to work, and had retired for the winter to their 
gallurieB underground. After uncovering the thick coping of dry 
heath-twigs and grass-BtemB which was placed over the subterranean 
eity of tho colony so as to defend it from rain and cold, we found 
several covert-ways dug into the clay, wide enough to allow two or 
three ants to walk abreast; but not on individual now made its 
appearance, though Homo weoks previously we had observed thousands 
in all the bustle of industry; and we began to fear the whole had 
migrated elsewhere. Being anxious, however, to see the Ulterior struc¬ 
ture, we dug in tho direction of the covert-ways to tho depth of about 
six or nine inches, when we came upon a number of chambers com¬ 
municating with each other by gallories, and from an inch to two or 
three inches in extent, in each of which a number of ants were lying 
along the floor in a half torpid state, being so sluggish that they could 
not bo brought to run with their usual agility even when irritated. 

The point which we wish to call attention to here k, that the whole 


of the apartments which we laid open, amounting to a dozen or more 
■ a “d there were probably as many more to which we did not pene- 
tnite muHt have been dug out of the solid clay by the jaws (mandw ala) 
of these little miners. We deemed it singular that We could seo none 
of the rubbish lying about, which must have been cleared away from 
the interior; and we can only acomint for this by supposing the 
colony long established, and the rubbish battered into the grass by 
the weather. 

In other instances of mining, such as in the case of the Turf-Ant 
(F. cmpUum), the clay taken from the interior is built tip on the 
outside, using the herbage for buttresses to support the walls thus 
formed. In the case of the .Sanguinary Ants, however, we observed 
nothing of this kind, and do not think they ever employ any oxterior 
masonry. 

Masonry. —The most common of our English ants which employ 
masonry is tho Yellow Ant (F. fiara), whose hills are so usually found 
built up in old pastures, a foot or more in height, and from (i inches 
to 2 feet in diameter. For tho materials of their building they are 
wholly indebted to tho soil below, wliioh they quarry out with great 
assiduity ; but as they have no means of tempering the clay wlion it 
is dry, they are always forced to execute their principal works in 
rainy weather. lf I was,” says Dr. J. K. Johnson, “in the habit of 
visiting, almost daily, for a month, an extensive nest of Red Ants, of 
which a large fiat stone formed the roof. During my visits for the 
first three weeks, scarcely a drop of rain had fallen, and the nest 
seemed considerably injured by the continual falling in of loose earth, 
which these little creatures with amazing industry removed, whenever 
it happened any of the avenues were blocked up. No attempt was 
over made towanls reparation ; but wlrat was my sitrpriso, on visiting 
my little friends after a two days’ heavy rain, to find that the repairs 
were already completed, and that the upper snrfaco of their iudritution 
presented as smooth o surface oh if a trowel had been passed over it; 
yet all their work they had industriously effected by kneading with 
tire rain-water the louso earth into a sort of paste. From the nest 
being situated in the midst of an extensive heath, where there could 
be no supply of water, and from its remaining unrepaired during 
tho dry weather, it amounts to a full conviction that, ants employ 
no other cement than water in tho construction of thoir varied 
habitations. 

“ I havo often been surprised nt the ingenuity of those little 
creatures, in availing themselves of contiguous blades of grass, stalks 
of com, Ae., when they wish to enlatgcthc boundaries of their abode. 
As these are usually met with in tlic erect position, they nre admirably 
calculated for pillars ; they therefore coal them over with a fine paste 
of earth, giving them, by additional layers, tho solidity they judge 
necessary for the work on which they are engaged ; they then leavo 
them to bo consolidated by the wind, and afterwards spring a number 
of arches, from pillar to pillar, and thus form oil extensive saloon. 
.Should thuy ho at any time in want of Hmall apartments, they have 
only to prepare a quantity of moistened earth, and by placing this 
botwoen the pillars, and carrying it up to the roof, leaving hore ami them 
an aperture for entrance, their object is completely attained.” 

It is remarkable that the greater part of these masonic labours are 
performed during the night, or nt leaHt, in gloomy weather. 

Oarjieutry. The coping which wo have already described aH placed 
over the subterranean abode of the Sanguinary Ants, and which is 
still more remarkable in tho colonies of the Wood-Ant (/•'. rufa), 
cannot lie referred to any sort of carpentry, for tho small sticks and 
straws of which it is comiioscd are not cut into fitting lengths, but 
collected in tho vicinity of the hill and laid on it after the manner of 
thatch. The term carpentry, however, will apply most justly to those 
species which form excavations in the interior of trees, of which tho 
following is an instance observod in 1832. 

We had brought into our garden in the beginning of June, a largo 
pieoo of a willow treo, which had been very curiously worked out by 
the species usually called tho Emmot (F. fali/jinom, Lotreillo). Tho 
tree indeed from which it had boon taken, appeared to have been 
destroyed in a groat measure from the extensive excavations of these 
little earpentora Yet tho portion of the tree alluded to seemed to bo 
singularly strong, when the great number of the cells and their 
peculiar structure was taken into consideration. The walls of those 
cells were literally ns thin as writing-paper, though not quite so smooth 
and even, and they were seldom quite parallel, but arranged, some 
perpendicularly, and others slanting in various directions, worked out, 
it would appear, upon no previous design, but beginning at any given 
point, and only limited in extent by the worker discovering liis 
approach to one adjacent. The tact with which they chisel away the 
wood with their jaws, so as to come so near the next cell without 
actually cutting into it, cannot well be accounted for on any of the 
common principles of human mechanism. It cannot be the result of 
visibn, from the workcr-out looking nlong the level of the plane, as 
ono of our carpenters would do, nnd thonco working so n« not to etit 
through it; for tho wall has, in most instances, though not in all, no 
free edge along which such a level could be taken by the eye. Hearing 
might assist them however, supposing workers to be engaged iu 
chiselling on oach side of the partition, but it would appear to bo 
more from touch, or rather that modification of it denominated 
tact, which enables them to feel, as it were, when they have 


-rly penetrated the wall, and which consequently warns them to 

It is not a little remarkable, that all the wood which is worked out 
by these ants is tinged of a black colour, giving all their streets and 
lanes somewhat the appearance of having suffered from fire or of being 
smoked. M. Huber the younger did not succcod in ascertaining tho 
cause of this black colour. We should conjecture it to arise from 
iron contained in the saliva of the ants acting on the gallic acid of tho 
wood, m a similar way as the same wood becomes black when cut 
with a knife. Tho fine glossy black of tlio ants thomselves may 
originate from the same chemioal principle, and this is rendered more 
payable from the excavations mode by other species, such ns tho 
Dusky Ant ( F. futca, Latreille), not being tinged with this black 
colour. Neither nro tho e-icavations of the latter so regular in the 
form of tlie colls j and the delicately thin partitions do not occur. 
Wo havo seen several colonies of tho Yellow Ant ( F. flora, l.atreille) 
established in trees, though thoir usual habits lend them to prefer a 
hedge-bank, the dry ridge of a field, or a small knoll on a common. 
In none of these however hod tho workers much trouble in making 
their excavations, the trees being in every instance far gone with the 
dry rot, and the chambers wore consequently as easy to construct as 
in a knoll of Hand. In the instance of the Black Carpenter-Ant 
( F. faliyinnsa ), on the other hand, tho wood of tho treo selected for 
their colony is always haul and tougli, tho easiness of working it being 
apparently considered a disadvantage rather than a recommendation. 
We have usually seen these colonies, therefore, in growing trees, tho 
oak seeming to be preferred to nil others; tho lioneycomb-liku work 
does not scum to stop the vegetation, tho tree continuing to put forth 
leaves nnd shoots as before it was excavated for tho use of tho 
colony. In the instance which gives rise to these remarks, the willow 
tree was indeed dilapidated anil shorn of its leaves and branches, yet 
was it untouched with dry rot, and tho wood was hard and tough. 

Food of Avis. -Some species of ants are carnivorous nnd will eat 
insects, fruits, and almost anything eaten by other animals; but honey 
is tho most universal favourite among nil the species, particularly the 
excretion of tho various species of Aphides, called Iloiioy-l)ow. it is 
on this account that, wherever Aphides abound, vve are always cortuin 
to meet with ants carefully attending their motions nnd greedily 
drinking the honey-dew, which becomes so injurious to plants when it 
increases in quantity so ns to obstruct tlio pores of the leaves. It is 
stated by Huber and somo other authors, that during winter tlie ants 
imprison somo Aphides in their cells, or, at all events, take advantage 
of individuals of the l-lmss Apliis ( Aphis yrnminnm ) ill the vicinity 
of tlieir hills to obtain lioney-dew. We strongly suspect, there must 
lie some fallacy in this statement; for among numerous colonies which 
ivo have carefully examined during winter, wo always found tlio 
whole population torpid or nearly so, and not inclined to touch even 
honey when wo offered it to them. Jn the case of tile .Sanguinary 
Ants in Germany already mentioned, we have seen Unit tiny hod 
become torpid as early as October, when tlie weather was still fine and 
far from being cold. Wc are therefore of opinion that tlio statement 
will bo found as void of accurate foundation as that which represents 
ants ns storing up corn for the winter. 

Aliy rat ions .—Wo have already seen, under the head of pairing, ono 
principle in operation for spreading around a parent, ant-hill a number 
of young colonies. This indeed may lie considered tlie main principle 
of migration; but besides this, tlie whole of a populous ant-hill 
which lias been established for several years will, from some cause 
beyond (Sir means of tracing, though most probably on account of 
more convenient forage, at once desert their homes and march to a 
new station. Among tlio IWllow Ants, the Emmets, and tho Wood 
Ants or Pismires, this is by no means common ; but it is an every¬ 
day occurrence among tho Red Ants, the Ash-Coloured Ants, the Turf- 
Ants, and others whose colonics never become very populous, and 
are consequently both more easily moved and more easily provided 
with lodging. 

“ Immense swarms of ants,” to use the words of Dr. Roget, “ lire 
occasionally met with, and some have been recorded of such prodigious 
density and magnitude as to darken the air like a thick cloud, and to 
cover the ground to a considerable extent, where they settled Jffr. 
Uleditsch describes, ill the ‘ History of the Berlin Academy, for 1/49, 
shoals of a small lilnek ant which appeared in Germany, and formed 
high columns in the air, rising to a vast height, and agitated with a 
curious intestine motion, somewhat resembling the aurora borealis. 
A similar (light of ants is spoken of by Mr. Acolutte, a clergyman of 
Breslau, wliieh resembled columns of smoke, and which fell on tho 
churches and tlie tops of the houses, where the ants could lie gathered 
by handfuls. In the German 4 Ephemorides,’ Dr. Charles Rayger 
gives an account of a largo swarm whieh erbssed over the town of 
Posen, and was directing its course towards the Danube. The whole 
town wus strewed with ants, so that it was impossible to walk without 
trampling on 30 or 40 at every step. And Mr. Dorthes, in the 4 Journal 
do Physique’ for 1790, relates the appearance of a similar.phenomenon 
at Montpellier. The slusds moved- about iu different directions, 
having a singular intestine motion in each column, and also n ge.nenil 
motion of rotation. About sunset all fell to tho ground, anil, on 
examining the ants, they were found to belong to the Formica nigra 
of Linmeus. 
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Wars and KrpcdUiont to capture Slaves .—In the game way as the 
bees and the wasps of different hives manifest inveterate hostility 
when they meet, ants also of the qp.ine or of different species assail 
ono another when they meet during their foraging excursions. Besides 
the individual skirmishes which thence occasionally arise, pitched 
battles are sometimes fought between the whole or nearly the whole 
force of populous adjacent colonies. We have nover ourselves witnessed 
any very extensives battles of this kind, such os Huber describes, in 
which thousands of combatants were engaged, but we have seen as 
many as 50 of the Wood-Ants fighting most pertinaciously within the 
nrea of a few inches on what wero supposed to be the boundaries of 
their several territories. Their bite is so sharp, and the aci-RUMd 
which they infuse is bo deleterious, that many are thus disnhlUKr 
killed outright. Huber witnessed on such occasions very extensive 
carnage. 

Besides these skirmishes and battles which occur among all the 
species, there are whole communities of warrior-ants, as was first 
discovered by Huber, whose history is so extraordinary os almost to 
exceed belief. The details indued have hitherto been credited chiefly, 
if not solely, on the well-known veracity of Huber; but in the autumn 
of 1832 we had an opportunity of verifying them both in the Block 
Forest and in Switzerland, with respect to the species which he terms 
tho Amazon Ant (F. rnfrscens, Latreille), aud on the Rhine with 
respect to the Sanguinary Ant. 

Both of these species make war on the ants of a different species 
from themselves, particularly the Dusky Ant (F fnsca), not for the 
purpose merely of gratifying a propensity to combat, but to make 
slaves of tho vanquished to do tho drudgery of the conquorors at 
home. The manner in which they proceed in this affair manifests, 
so far ns wo can judgo, deep design, such as might bo ascribed to the 
counsels of a cunning diplomatist. They do nut capture the adult ants 
and carry thorn into slavery, but make booty of the eggs and cocoons, 
which, aftor tho oontost is decided—and tho warriors nro always 
conquerors - are carried off to tho Amazonian citadel, and being 
hatched there, the poor slaves are most probably not aware but that 
it is their native colony. Huber repeatedly witnessed such expeditions 
for the purpose of capturing slaves; but though we were not so 
fortunate, wo witnessed, in a great number of instances, the slaves at 
work for their warlike captors. 

The Amazons have not hitherto been found in Britain, and we 
were unsuccessful in our attempt to bring over from the Block Forest 
a nest of live ones with their slaves which wu had placed in a box for 
tho purpose. 

ANT-BHAlt, tho name commonly given to tho Myrmecophaya juhata 
by the English at Demerara. [Ant-Eatkh.] 

ANT-EATER ( Myrmecophaya ., Emmons), a genus of Edentata, dis¬ 
tinguished by their total want of teeth and their hairy covering. The 
latter circumstance separates them from the l’ungolins {Mavis), or Scaly 
Ant-Eaters of Africa and Asia, which they resemble closely in other 
respects, as well in their goueral anatomy as in their food and habits. 
ThuBc two genera form a small but very distinct family of Cuvier's 
order Edentata, differing from tho common animals comprised in that 
singular group, as well as from all utlier known mammalia, by their 
entire deprivation of tho organs of mastication, nnd acquiring an addi¬ 
tional interest by the lightwbich their osteological conformations throws 
upon the structure and organisation of the Meyathcrium, Meyalony.r, 
and Mylodon, those extraordinary animals whose fossil remains have 
attracted so much of the attention, not only of the professed naturalist, 
but likowiso of the public at large. The osteology of the gkulls and 
trunks of tlioso extinct animals present.! the closest analogies with that 
of the corresponding pnrts in the Eloths; so the whole construction 
of their extremities appears to have been formed after the same model 
as that of the corresponding organs of tho Ant-Eaters. Tho head of 
these lattor animals, indeed, is altogether different from that of the 
Sloths ; not only does it want the organs of mastication, of which they 
arc deficient only in the incisors, but tho bones of tho face, which in 
them nro Bhort aud round like those of apes and monkeys, are 
prolonged in the Ant-Eators, particularly in the Great Ant-Eater (A/. 
jubata), to double the length of tho skull. This singular conformation 
arisos from the form of the maxillary or jaw-bones, and those of tho 
nose, which form together a kind of long tube, very small in proportion 
to its length, and almost cylindrical. This prolongation of the tuuzzlo 
is not carried to so great an extont in either of the other two known 
specios of Ant-Eaters; but even there tho construction here described 
diff'ers only in degree, and presents, on n more contracted scale, all 
the characteristics of the Myrmecophaya jubata. 

It is in the construction of the anterior extremities however that 
these animals offer the greatest singularities, and become most 
important in their relations to the fossil species. The phalanges or 
joints of the toes, particularly the lost, which bear tho claws, are 
formed in such a manner os to permit them to be bent inwards only, 
as in the Sloths; and for this purpose they are provided with very 
powerful ligaments, which keep them, in a state of repose, bent in 
along the sole of the foot, and never permit the hand to be completely 
opened, but only half extended, as we sometimes see in gouty or 
rheumatio people. The toes themselves are of very unequal size, and 
even differ in number in different specios. The Great Ant-Bear and 
Tamandua have four on the anterior and five on the posterior 


extremities, whilst the smallest spocies, called, from that circumstance, 
Jlf. didactyla, has only two on the fore feet and four on the hind. The 
toes themselves, as in tho Sloths, are united closely, together as far os 
tho claws, and are consequently incapable of any separate or individual 
motion, but the disadvantages arising from this circumstance are 
more than counterbalanced by tho increased strength which it 
. produces, and tho consequent adaptation of the organ to the peculiar 
purposes of these animals' economy. The claws are all large and 
powerful, especially that of the middlo too, of which tho dimensions 
are quite enormous. Nor do the Ant-Eaters, in walking, tread flatly 
upon the sole of the foot liko tho generality of mammalia: on the 
contrary, they rest entirely upon its outer edge, which is providod 
with a large callous pad for that purpose, whilst their toes being bent 
inwards along the palms, tho sharp points of their powerful claws are 
preserved from being injured by the friction of the hard ground. In 
other rospects the Ant-Eators are remarkable for their long cylindrical 
tongues, covered with a glutinous saliva, by means of which they 
entrap and devour the insects upon which they live, and from which 
they derive their names, both among naturalists and common 
observers — Myrmecophaya literally signifying Ant-Eater. This 
tongue is protractile, and capable of being extended to a sur¬ 
prising distance boyond tho snout; it is nearly twice the length 
of the whole head and muzzle together, and when not extended 
is kept doubled up in tho mouth with tho point directed back¬ 
wards. The eyes are particularly small, the oars short and round, 
the legs robust and amazingly powerful, but so unfavourably 
formed for locomotion, that tho pace of theso animals is almost ns tardy 
ns that of the sloths themselves, their greatest exertions not enabling 
them to surpass tho ordinary walk of a man. Thu tail iB always long: 
iu the groat species lax and thickly covered with very long flowing hair, 
in the other two, strongly prehejsilo, and naked underneath. These 
species consequently climb trees and reside principally among their 
branches, feeding upon the wild bees and termites which inhabit the 
sumo situations. The Oreat Ant-Bear, on the contrary, never quits 
the surfiice of the earth, and confines its depredations entirely to tho 
numerous species of largo ants which iulmbit its nativo regions, and 
furnish him at all times with an abundant and easily-procured nutri¬ 
ment. The wholo genus is confined to South America, and contains 
three distinct and Well-defined species. 

1. Tho Great Ant-Eater (Jlf. jubata, Linn.), called Tamandua by the 
T’ortuguese, and Ant-Bear by the English and Spaniards, is a large 
animal which measures, when full grown, four feet and a half from 
the oxlremity of tho snout to tho origin of the tail. The tail itself 
is 3 feet 3 inches iu length, reckoning to the extremity of the 
hair, or measured only along the stump, 2 feet 4 inches; the head, 
134 inches from the snout to tho base of tho oar, and 104 inches to 
the anterior angle of the eye; its circumference immediately before 
the eyes, where it is tho thickest, is 14 inches, but from this part it 
gradually diminishes to tho ond of tho muzzle, whoro it measures 
only Tij inches. The height of the animal at the shoulder is 3 
feot 3 inches, and at tho croup only 2 foot 10 inches, bocauBc, being 
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perfectly plantigrade, it necessarily stands lower on the hind legs than 
before, as may be observed in the common bear, the badger, and other 
spocies which partake of the phmtigrado formation of the extremities. 
Tho ear is Bhort and round, being on inch and a quarter broad at the 
base, and only an inch in length; the eye is remarkably small, deeply 
sunk in tho hood, and with a naked eyelid; the head and snout, us 
already observed, are prolonged to a remarkable degree; they are in 
form almost cylindrical, and end in a small truncated muzzle, having 
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the nostrils and mouth placed at its extreme end; the latter is so 
small that itB whole width scarcely exceeds an inch, and the jaws are 
of equnl length. The tongue is almost cylindrical, fleshy, extremoly 
flexible, and capable of boing protruded to the distance of 10 or 18 
inches. The toes of tho anterior extremities, four in number, are of 
qnequal length, the innermost being tho smallest and weakest of all; 
the second measures 24 inches in length, and is provided with a' 
powerful crooked claw nearly 2 inches long, sharp-pointed, and tren¬ 
chant on its under surface; tho third, which is the largest of all, has 
a similar claw 24 inches in length; and tho fourth, or exterior too, 
is provided with a smaller and weaker claw, like that of the innermost. 
All these claws, when in a state of repose, aro kept bent inwards, and 
only extended, or rather half-extended (for tho animal cannot open 
the fingers farther), when usod for dofonce, or for breaking through 
tho hard external crust of the ant-hills. 

Tho prevailing colour on the head, face, and checks of the Ant-Bear 
is a mixture of gray and brown; that on the upper parts of the body 
and tail is a deep brown, mixed with silvery-white. A broad black 
band, bordered on each side with a similar one of a white or light 
grayish-brown colour, commences on the chest, and passes obliqmfly 
over each shoulder, diminishing gradually as it approaches tho loins, 
where it ends in a point. The sides, arms, and thighs aro silvery-gray, 
with a slight mixture of brown, markod with two deep block spots, 
one on tho carpus, and the other on the toes; tho hind-legs aro almost 
perfectly black, and the breast and belly of a deep brown, almost 
equally obscure. 

Tho habits of the Groat Ant-Bear are slothful and solitary; tho 
greater part of his life is consumed in sleeping, notwithstanding which 
he is never fat, and rarely even in good condition. When about to 
sloop, ho lies upon ono side, conceals his long snout in tho fur of tho 
breast, locks the hind and fore claws into one another, so ns to cover tho 
hood and belly, and turns his long bushy tail over the whole body in 
such n manner ns to protect it from tho too powerful rays of tho sun. 
Tho fomale bears but a single young one at a birth, which attauhes 
it,self to her back, and is earned about with hor wherever she goes, 
rarely quitting hor, oven for a year after it has acquired sufficient 
strength to walk and provide for itself. This unprolifio constitution, 
and tho tardy growth of tho young, account for the comparative 
rarity of these animals, which aro said to be seldom seen, even in 
their nativo regions. The female has only two mamma!, situated on 
the breast, like those of apes, monkeys, and bats. 

In its natural state the Ant-Bear lives exclusively upon ants, to 
procure which it opens their hills with its powerful crooked claws, 
and at the moment that the insects, according to their nature, flock 
from all quarters to defend their dwellings, draws over them his long 
iloxiblo tongue, covered with glutinous saliva, to which they conse¬ 
quently adhere; and so quickly does he repeat this operation, that 
we aro assured ho will thus projoot his tongue and draw it in again 
covered with insects twice in a second. Ho never actually introduces 
it into tho holes or breaches which he makes in the hills themselves, 
hut, only draws it lightly over tho swarms of insects which issuo forth 
alarmed by his attack. “It seems almost incredible,” says Azam, 
“ that so robust and powerful an animal can procure sufficient suste¬ 
nance from ants alone ; but this circumstance has nothing strange in 
it for those who aro acquainted with tho tropical parts of Ameriun, 
and who have seen the enormous multitudes of those insects, which 
swarm in all parts of the country, to that degree that thoir hills often 
almost touch ono another for miles together.” The same author 
informs us, that domestic Ant-Bears were occasionally kept by different 
porBons in Pnragtiay, and that they had even been sent alivo to Spain, 
being fed upon breud and milk, mixed with morsels of flesh minced 
very small. Like all animals which live upon insects, they are capable 
of sustaining a total deprivation of nourishment for an almost 
incredible time. 

Tho Great Ant-Bear is found in all the warm and tropical parts of 
South America, from Colombia to Paraguay, and from tho shores of 
tho Atlantic to the foot of the Andes. His favourite reBorts are the 
low swampy savannahs, along tho banks of rivers and stagnant ponds, 
also frequenting the humid forests, but never climbing trees, as falsely 
reported by Buffon, on the authority of Labordo. His pace is slow, 
heavy, and vacillating; his head is carried low, as if he smolled the 
ground at every stop, whilst his long shaggy tail, drooping behind 
him, sweeps the ground on either Bide, and readily indicates his path 
to the hunter; though, when hard pressed, he increases his pace to a 
kind of slow gallop, yet his greatest velocity never half equals tho 
ordinary running of a man. So great is his stupidity, that those who 
encounter him in tho woods or plains may drive him before thorn 
by merely pushing him with a stick, so long at least as he is not 
compelled to proceed beyond a moderate gallop; but if pressed too 
hard, or urged to extremity, be turns obstinate, sits up on bis hind¬ 
quarters like a bear, and defends himself with his powerful claws. 
Like that animal, his usual and indeed only mode of assault is by 
seizing his adversary with his fore-paws, wrapping liis arms round 
him. and endeavouring by tliia means to squeeze him to death.. His 
great strength and powerful muscles would easily enable him to 
accomplish his purpose in this respect, oven against the largest 
animals of his nativo forests, wore it but guided by Quinary mtelh- 
genco, or accompanied with a common degree of activity. But m 
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these qualities tliore aro fow animals indeed which do not greatly 
surpass the Ant-Bear ; so that the different stories handed down by 
writers on natural history from ono another, and copied, without 
picstion, into tlio histories and descriptions of this animal, may Ire 
nH , l) 1 *™ hetions. For this statement wo have the express 
authority of lion helix dAxarn, an excellent observer and credible 
writer, from whoso‘Natural History of the Quadrupeds of Paraguay’ 
We have derived the greater portion of the preceding account of the 
habits and economy of this extraordinary animal. Tho flesh of tho 
Ant-Eater isesteemedla delicacy by tho Indians and negro slaves, and, 
. black, and of a strong musky flavour, is sometimes oven mot 
at the tablcB of Europeans. 

* xY T xT T Y 1 .'! a Tamamlua, Cuvier), is an animal much inferior 
to the Great Ant-Bear m point of size, bciug scarcely so large as a. 
good-sized cat, whilst th,. other exceeds the largest greyhound in 
length, though, from tho shortness of its legs, it is much inferior in 
height. The head of the Tamondua is not so disproportionately long 
and small as that of the Great Ant-Bear. It is how-over of tho same 
general cylindrical form, and equally truncated at the extremity, 
having the nostrils and mouth situated in the same position, niul 
equally minute, when compared with the bizo of the animal. Us 
whole length, from the extremity of the muzzle to the rent of tho 
ear, is 6 inches, and to tho anterior anglo of the eye, 3 inches; tho 
body, from tho muzzle to the origin of tho tail, measures 2 feet 
2 inches, the tail itself living 1 foot *14 inches more ; tho height at the 
shoulder is _ 1 foot 3 inches, ami at tho croup ail inch lower; tlio length, 
of the ear is 1J inch, its greatest breadth ail inch, and tho greatest 
circumference of tho head—that, namely, taken immediately in front 
of tho cars—8] inches, Tlio conformation of the extremities, and the 
number of the toes both before and behind, aro in every respect tho 
same as in the Great Ant-Eater; lmt the Tamandua differs from this 
animal particularly in tlio prehensile powor of its tail, which makes it 
essentially an arboreal quadruped, ami altogether changes tho most, 
striking traits of its habits and economy. The hair over tho entire 
body also is of a very jli fferent texture; instead of being long, harsh, ami 
shaggy, as in the Great Ant-Bear, it is short, shining, ami of a 
consistence something between the qualities of silk and wool; standing 
out from the body liko the latter, and of tho same uniform length in 
every part. The colours of this species, however, are by no means so 
uniform and invariable as those of the species already described ; ou 
tho contrary, they differ more in tint Tamandua, according to tho 
individual, than perhaps in any other known animal in a state of 
nature. Accordingly many ominont naturalists aro disposed to 
consider them as forming distinct spoeies, rather than mere varieties 
of tho same; and it is not improbable that, when wo come to bo 
bettor acquainted with this animal in its native woodp, their opinion 
may bo at least partly confirmed. 



Tamandua (Jf. Tamandua ). 

Tho eyes of tho Tamandua are minute ; tho cars small and round; 
the body long and cylindrical; the legs short and robust; tlio tail 
round and attenuated, covered with very short hair throughout its 
greater part, but naked underneath towards tho point, and strongly 
prehensile. There are several varieties of the Tamandua, chiefly 
distinguished by differences of colour. 

Tho Tamandua is an inhabitant of the thick primeval forests of 
tropical America; it is never found on tho ground, but resides 
exclusively in trees, where it lives upon termites, honey, and even, 
according to the report of Azam, bees, which in those countries form 
thoir hives among tho loftiest branches of the forest, and, having no 
sting, are more readily despoiled of their honey than their congeners 
of our own climate. When alioiit to sleep it hides its muzzle in tho 
fur of its breast, falls on its belly, and letting its fore-feot hang 
down on each side, wraps the wholo tightly round with its tail. The 
female ns in the case of tho Great Ant-Eater, lms but two pectoral 
mammy!, and produces but a single cub at a birth, which she entries 
about with her, on her shoulders, for the first three or four months. 
The young are at first exceedingly deformed and ugly, and of a 
uniform straw-colour. 
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This animal him a strong disagrooable odour, which is so powerful 
that it may bo perceived at a very groat distance, particularly whon tlio 
animal is irritated. Tamandua is the name by which it is known to 
the Portuguese of Brazil; the French call it Fourmillier and the 
English the Little Ant-Bear. 

3. Tho Little or Two-Toed Ant-Eater (M. didnc.'ylti, Linn.) is easily 
distinguished from tho other two species, not only by its size, which 
does not oxcood that of tho common European squirrel, but likewise ' 
by the number of its toes, four on the posterior and only two on the 
anterior extremities. The form and general proportions of its body 
resemble those of the Tamandua, only on a very reducod scale. Its 
whole length, from the snout to the origin of the tail, is but 0 inc^^, 
that of the head not quite 2 inches, and of the tail 7| inches. Tms 
organ is consequently rather longer than the body; it is thick at tho 
foot, and oovered with short fur, but tapers suddenly towards tho 
point, where it is naked and strongly prehensile. Tho muzzle is not 
so long, in proportion, ns in tho other two species; tho tongue nlso is 
shorter, and has a flatter form; tho mouth opens farther back in tho 
jaws, and has a much larger gape, tho eye being situated close to its 
posterior angle j tho oars are short, rather drooping, nnd concealed 
among the long fur which covers the head and cheeks ; the legs aro 
short and stout, and the hair very fine and soft to tho touch, three- 
quarters of an inch in length on the body, but much shorter on the 
head, legs, and tail. The general colour is that of straw, more or less 
tinged with maroon on tho shoulders, nnd particularly along the 
median line of the back, which usually exhibits a deep line of this 
shade. This species is said to havo four mammas, two pectoral, ns in 
those already described, nnd two others on tho abdomen. It is 
reported, nevertheless, to have but a single cub at a birth, which it 
conceals in tho hollow of some decayed tree. The nativo countries of 
the Little Ant-Eater aro Guyana nnd Brazil, beyond which it appears 
not to oxtend farther towards tho south, sinco Azara is not only 
unacquainted with it, but imagines from BniTon’s nnd Daubenton’s 
descriptions that it must bo the young of his Tamandua. The habits 
and manners of this littlo animal are thus described by Von Back, in 
his ‘ Narrative of a Voyage to Surinam' 
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“ I have had,” says he, “ two Littlo Ant-Eators or Kourmilliors, 
which wore not larger than a squirrel: one was of a bright yellow 
colour, with a brown Btripe on the back; the other was a silvery-gray 
nnd darker on the bock; tho hair of each was very soft and silky, a 
littte crisped; the head was small and round, the nose long, gradually 
bonding down wards to a point; it had no teoth, but a very long round 
tonguo; tho eyes were very small, round, anil black; tho legs rather 
short; tho fore-feot had only two claws on each, the exterior being 
much larger and stronger than the interior, which exactly filled the 
curve or hollow of the large one; tho hind-feet had four claws of a 
moderate sire; the tail was prehensile, longor than tho body, thick at 
the boso and tapering to the end, which, for some inches on the under 
side, was bare. This little animal in Surinam is called Kissing-Hand, 
as the inhabitants pretend that it will never eat, at least whon caught, 
but that it only licks its paws, in the some manner as the bear; that 
all trials to moke it eat have prorod in vain, and that it soon dies in 
confinement. When I got the first, I sent to the forest fop a nest of 
ants, and, during tho interim, I put into its cage some eggs, honey, 
milk, and meat; but it refused to touch any of them. At length the 
ants' nest arrived, but the animal did not pay tho slightest attention 
to it either. By the shape of its fore-paws, which resemble nippors, 
and differ very much from those of all the other different species of 
ant-eaters, 1 thought that this little croaturo might perhaps live on the 
nymphos of wasps, Ac.; I therefore brought it a wasps' nest, and then 
it pulled out with its nippers the nyfhphai from the nest, and began to 
eat them with the greatest eagerness, sitting in the posture of a squirrel. 
I showed this phenomenon to many of tho inhabitants, who all nssured 
me that it was tho first time they hod ever known that species of 
animal to take any nourishment. The ants with which I tried it were 
the large white termites, upoJr which fowls are fed here. 

“ As tho natural history of this pretty little animal is not much 


ANTENNAS. 228 


known, I thought of trying if they would brood in a cage ; but whon 
I returnod from my excursion into tho country, I found thorn both 
dead, perhaps occasioned by tho trouble given to procure the wasps' 
nests for them, though they nre here very plontiful: wherefore I can 
give no further description of thorn than that they slept all the day 
long curled together, and fastened by their prehensile tails to ono of 
,tho perches of the cage. When touched they erected themselves on 
their hind-legs, and struck with tho fore-paws at the object Which 
disturbed them, like the hammer of a clock striking the bell, with 
both paws at the some time, and with a groat deal of strength. They 
never attempted to run away, but were always ready for defence, when 
attacked. As soon os evening came they awoke, and with the greatest 
activity walked on the wire of the cage, though they never jumped, nor 
did I evor henr their voice.” 

ANTAGONIST MUSCLE (from iml, against, nnd iyotvi^opai, to 
strive), a musclo tho action of which is opposed to that of some other 
muscle. Muscles are the instruments by which, in the animal body, 
motion is cffoctod. Tho object of each muBcle is to produce some 
specifio motion. Among tho various motions which are needed in the 
animal oconomy, it necessarily happens that some are directly opposite 
to others, and tho musclos which accomplish these directly opposite 
movements are said to lie with relation to each other Antagonists. 

ANTELOPE. [ANTiLorE*.] 

ANTENNAS, horn-like members placed on the hood, and peculiar 
to InBccts and Crustnceous Animals. Their functions are not well 
understood, and havo givon riso to sovoral different opinions among 
naturalists. Tho term is derived from the Latin ante, ‘before.’ In insects 
they are uniformly two in number; but in crabs and lobsters there are 
more than two. They are connected with the head, always near the eyes, 
by means of a ball ( bulbils) and socket ( toruhu). They are composed of 
minute cylinders or rings successiv ely added to each other, to the number 
of 30 in some butterflies, and thus forming a tube which incloses nerves 
for sensation, musclos for moving, as well ns air-pipes and cells. 

The form of the autenmc is exceedingly various, some being simple 
and some feathered, clubbed, comb-shaped, in emlloss diversity. In 
moths, tho fomalc is distinguished from tho male by tho autenmc beiug 
more simple. In some moths and beetles tho antennal aro very long 
compared with tho length of the body, whereas in tho house-fly, and 
some other two-winged flies, they are very short. Their length does 
not dopend on tho number of joints, for they may bo long when 
composed of only three or four pieces, and short when composed of 
ten nr more pieces. 

With respect to tho functions of the antennae, it is tho most com¬ 
mon opinion, sanctioned by such authorities ns Linmcus nnd Bergmanu, 
that they nre organs of touch, and nre on that account often termed 
feelers; “but,” as M. Straus-Diirckboim justly remarks, “this con¬ 
jecture is founded upon facts imperfectly investigated, if not altogether 
false. I have made numerous researches on this subject, and 1 have 
never been able to satisfy myself that insects examine objects by 
feeling them with their autenmc. On tho contrary, I have rarely 
observed these animals touch anything with thoso organs, and when 
this diil happen, it appeared to bo only by accident, and not at all 
from design. Many insects, besides, havo tlicir autenmc so short, that 
they would bo obliged to stand erect upon their heads in order to come 
at tho bodies which they might thus wish to ex]ilore, and for this 
their feet are certainly much better adapted. 

“ Since,” continues M. Straus-Diirckheim, “ almost all Articulated 
Animals possessing o solid skin (pcav) havo antennal, which nre furnished 
with norves of an extraordinary thickness in proportion to their own 
Bizo, there cannot remain a doubt that they are organs of some sense, 
nnd that too a very acute ono. 

“ 1 havo said that insects aro proved, by observation, to bo furnished 
with an organ of hearing. Tho solidity of the envelojie of antonmc 
renders these oigims well adapted to undergo tho some vibrations as tho 
air, in tho samo manner as the strings of an /Eolian harp vibrate and 
emit various sounds according as they are differently struck by tho air. 
1 In this view, however, wo might infer that nature would have made 
antenna: in the form of rods, consisting of a single piece, in order that 
they might bo more susceptible of vibrations; but it ought to be 
considered, that these organs would, by such a conformation, havo 
bocn much exposed to breaking, while, in consequence of their jointed 
form, they have tho advantage of regulating the dogreo of vibration 
at jdeosuro, as may indood bo observed when insects listen with atten¬ 
tion ; I mean, that tho joints of tho antoninc perform the same functions 
ns tho chain of small bones in the chamber of the human ear, inasmuch 
ns tlioy form a similar chain, and transmit the vibrations of tho air to 
tho auditory pulp.” 

Professor Bonsdorff of Abo in Finland, and other naturalists, though 
opposed, to the views of Linmcus and Bergmann, have adopted the 
same opinion, nnd regard the antonmc as organs of hearing. 

There is one other subject connected with the antennie which requires 
notice. Tho younger Huber lias attributed to ants the use of certain 
signs made with those organs, which ho terms ‘antennal language,’ 
understood not only among ants themselves, but also among the 
aphidos, on which they depend for the excretion popularly termod 
honey-dew. The motions of the antenna:, however, to which he refers 
in proof of his views, do not, so far as we can judge, authorise us to 
conclude that they nre used in the way of language, any more than 
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to thoorise in the same way upon the bills of nestling birds which are 
opened to rocoive food, or their wings which are opened and vibrated 
rapidly while they receive it. That there id nothing peculiar in thia 
alleged antennal language, so far as the aphides are concerned, any ono 
who chooses may provo by taking a pin or a camel-hair pencil and 
gently touching tho aphis, when it will eject the honey-dew as roadily 
as in consoquonco of being touched with tho antennte of an ant. This 
wo doem to las quite fatal to M. Huber's conclusions. 

(Insect Miscellanies, vol.iv., in the Library of Entertaining Knowledge.) 

ANTENNULARIA, a genus of Sertulariau Zoophytes. [Skutu- 
i.ahiadas.] 

A'NTHEMIS is tho genus of plants which includes tho usoful 
herb Chamomile. It belongs to tho order Composites, and is distin¬ 
guished by having the scales that surround its flower-heads membranous 
at the border, liko those of a Chrysanthemum, from which genus it, in 
fact, differs chiefly in tho rocoptnelo of tho flowors being furnished with 
little chaffy projections. 

A tUhcmis nobilis, or Chamomile, is frequent in a wild Btato on many 
of the commons near London, whoro it adds a poculiar richness of 
colour and fragranco to the turf. It is a dwarf plant, with finely-cut 
leaves; its flower-heads are white in the ray, but doep yellow in tho 
disk. All the parts arc intensely bitter, but especially tho little yellow 
flowers of the disk: for this i'canon the wild blossoms are fur more 
efficacious than those of the cultivated sort, in which there is scarcely 
any disk, tho flowors of tho ray having almost entirely usurped their 
place. Besides the bitter principle for which Chamomile is so cele¬ 
brated, it has been found by chemists to contain camphor and tannin, 
and also a volatile oil of a beautiful blue colour. 

Thero is another wild plant, called Anthcmis Cotula, or Mayweed, 
which must not bo confounded with Chamomile, to which it boars groat 
resemblance : it may be distinguished by its being an erect branching 
plant, with an exceedingly disagreeable and powerful odour. 

Anthcmis Unctoria is used in France by the dyers for tho sake of a 
brilliant yellow tint, which is obtained from it. 

ANTI1KK, in Botany, the upper part of the stamen which contains 
the pollon-cells, tho function of which is to aid in the development of 
tho embryo in the ovule. [Stamen,] 

ANTHKRP1MA, in Botany, organs found in many of tho tribes of 
Oryptogainic or Flowerless Blunts. They have boon observed in the 
Characeie, Horse-Tails, Ferns, Mosses, and Algsc, and are supposed to 
represent tho anthers in Phanerogamic or Flowering Plants. In the 
ceils of which they are composed certain moving filaments nro observed, 
which have received the namo of Phytozoa or Sjir.nnaiozoids. Many 
of these phytozoa move by cilia attachod to their surface. For tho 
nature of thoir functions, development, and forms, sec IIei’Hoduu- 
tiox, Veuetatu.k. 

ANTHOLI'THES (Brongniurt). Some Fossil Plants thus designated 
occur in the Coal-formations of Shropshire and Northumberland. 

ANTHO'PHYLLUM (Schweigger), a Fossil genus of Matlrephylliwa. 
[MaDIIEPIIYLLKEA.] 

ANTHO'HIDERITE, in Mineralogy, an impure silicate of iron. 

ANTTIOSPK'RM E„E (from &v6op, flower, and anippa, seed), a tribe 
of plants resembling A nthosperm am (the Amber-Tree), belonging to 
tho natural order Cinchonacea’. It consists of tho genera Coprosma, 
Phyllis, (Jalopinn, Ambraria, anil Antlmspemi am. They possess dioecious 
or hernia) ihrodito flowers; a rotato corolla ; styles separating to the 
base, ending in an elongated hispid or plumose stigma; the fruit con¬ 
sists of 2 indchiscent 1-soedod mericarps, or nuts ; tho albumen of the 
seed is fleshy. Tho species are small herbs or shrubs, with opposite 
or vcrticillate leaves, and small 1-3-toothed stipules, which are aduatc 
to both sides of tho petioles. 

None of the species arc used in the arts or medicine j tho tribe is 
however interesting as funning a link between tho opposite-leaved 
Cinchonacea: and the vcrticillate Bubiaccw. Although most of tho 
A nthospermac have opposito leaves, yet several species of A id hooper.in mn 
itself, as A. Bergiainnm and A. jEthiopicnm, have their Iouvob snbver- 
tieillate. In Phyllis tho leaves occur in whorls of three or four. 
This genus has but a singlo species, known by tho common name 
of Bastard Hare’s-Ear. It may be cultivated, with other species of 
the tribe, in a mixture of loam, peat, and sand. 

ANTHOXA'NTIHJM, a genus of Grasses, ono species of which (A. 
odoratum) is well known to farmers under the name of the Sweet 
Vernal Grass. It is a small annual plant, boaring its flowers in short 
heads* which are not very compact, and broader at tho bottom than 
the top. The flowerets of which it is composed are a pale yellowish- 
green ; each consists of two sharp-pointed smooth ghunos, within 
which are two other dark-brown hairy pulcm, each having an awn at 
its back; the stamens are only two in number. This grass is of little 
importance for its nutritive qualities, but it is much esteemed for the 
sweet smell of its leaves, which cuuses much of the well-known 
fragrance of new-mown hay. 

A'NTHHACITE, a black, light, mineral substance, resembling 
coalso named from &y0pa(, charcoal. It is also called Blind-Coal, 
because it burns without flame; and Glance-Coal, from the German 
word glam (lustre), because it has often a shining surface liko graphite 
or blackload, as it is improperly called, the substance of which pencils 
are made, and to which it is very closely allied in composition. In 
some systems of mineralogy it is divided into massive, slaty, and 



Sweet Vernal Gross [Autlwrnnthum odoratum ). 
a, a flower-head magnified. b, a floweret more magnified, 

pure anthracite is separated from tho matrix, or from tho foreign 
matter with which it is mechanically mixed. Its specific gravity is 
about 1400, water being 1000; it is slowly combustible, but without 
flame, and contains from 70 to 90 per cent, of carbon. Nnphthu may 
be considered as one extremity of the mineral carbonaceous sub¬ 
stances, and anthracite as tho other j and from the highly-inflommable 
fluid naphtha wo have numerous varieties of mineral tar, or petroleum, 
bitumen, nsphaltum, canucl-coal, caking-conl, slaty-coal, Ac., all dimi¬ 
nishing in inflammability', until at last we conic to the blind-coal, or 
anthracite. If asphaltum, or indurated mineral pitch, bo subjected hi 
distillation, at a certain stage of tho process, when it lias lost a part 
of the bitumen which it contains, it resembles caking Newcastle coal; 
continuing the distillation, it passes into a substance which is identical 
with anthracite, both in appearance and composition. The following 
is an analysis of Welsh anthracite : - 

Carbon.92'68 

Hydrogen. . 3'33 

Oxygen and Nitrogen .... 2!>3 

Ash. . 1'58 


10000 

Tt Is undoubtedly of vegetable origin in common with all coal. 
[Coat. ; Coal Plants.] 

ANTIIRACOTHE'KIUM (Cuvier), a Fossil genus of Pachyderm 
Mammals, of which many species occur in Tertiary deposits, especially 
in the Gypsdous and Liguitic strata of Paris anil Tuscany. 

ANTIIltl'SCUN, a genus of plants belonging to tho natural order 
Umbcllifcne und the tribe Sruiuliei itetr. Tt is known by possessing 
little or no calyx, with lienrt-sliaped petals bent down at the ]s>int; a 
fruit narrowed below tho short licak, and without any ridges. Tho 
beak has five ridges. 

A. sylrestris, Wild Chervil, is known by its terminal stalked umbels, 
and its linear glabrous fruit with a short liuak. It is a common wood 
in bodges and banks throughout Europe. 

A. Cere folium (Scandiw Cenfolium), the Garden Chervil, is probably 
an escape from cultivation in England. It is common enough in waste 
places. [Scandix.] 

A. vulgaris has the umbels lateral and stalked, and an ovate hispid 
point. The leaves are slightly hairy. It is common in tho waste 
places of Great Britain. (liabington's Manual of British Botany.) 

ANTHRGI'H VLLITE, a mineral, containing, according to an 
analysis by Gmelin :— 

Silica.58' 

Protoxide of Iron . . ' . . . . 13 

Magnesia . . . «v. . . , 22 

Protoxide of Manganese . % 4 

Lime.2 

Alumina. 3- 
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It occurs in crystalline masses with a fibrous columnar structure. 
The cleavage is parallel to the lateral planes of a rhombic prism and 
to both its diagonals. Tho colour varies from a brown to a yellowish- 
brown. It has a white streak and an uneven fracture. The specific 
gravity is from 3'0 to 8’3. Tho lustre is pearly, and inclining to 
metallic. It is translucent and transparent on the edges. It is found 
at Kongsbcrg and Modum in Norway, in tho United States, and in 
other places. 

ANTHRO'POLITES, the name given to Human ForhiI Remains. 
Although at ono time it was thought that human remains were often 
found fossilised, the investigations of modem anatomists have shown 
that in most of those cases the supposition lias been false. Duubcnton 
first demonstrated that some bones which bad long boon regardod in 
Paris as the remains of a gigantic human being belonged to a lower 
tribo of beings. .Tlio researches of Cuvier gave a clue by which all 
cases might be testod, and most of the earlier instances brought 
forward have been referred to their correct types. 

Human fossil bones have, however, lioen discovered in tho Belgian 
hone-caverns, with bears, rodonts, Ac., and are figured by Dr. Schmerling, 
in his interesting work on the bones found in a cavern near Li&go. 

Ur. Buckland (‘ Bridgewater Treatise ’) remarks Unit frequent dis¬ 
coveries have been made of human bones and rude works of art in 
natural caverns, sometimes inclosed in stalactite, at other times in 
beds of oarthy materials, which arc interspersed with liones of extinct 
species of quadrupeds. Those cases, lie thinks, may ho explained by 
tho common practice of mankind in all ages to bury their dead in such 
convenient repositories. “ Tho occidental circumstance,” continues 
Dr. Buckland, “ that many caverns contained the bones of extinct 
species of other animals, dispersed through thu same soil in which 
human bodies may, at any subsequent period, luiVe been buried, affords 
no proof of the time when those remains of men were introduced. 
Many of tho caverns have been inhabited by savage tribes, who, for 
convenience of occupation, have repeatedly disturbed portions of soil 
in which tlioir predecessors may have boon buried. Such disturbances 
will explain the occasional admixture of fragments of human Bkelotons 
mid tho bones of modem quadrupeds with those of extinct species 
introduced at more early periods and liy natural causes. Several 
accounts have been published within the last fow years of human 
remains discovered in the caverns of Franco and in the province of 
Lifcgo, which arc described as being of the sumo antiquity with the 
bones of hyamas and other extinct quadrupeds that accompany them. 
Most of thoso may probably admit of explanation by reference to tho 
causes just enumerated. In the case of caverns which form tho 
channels of subterranoan rivers, or which are subject to occasional 
inundations, another cause of the admixture of human bones with the 
remains of animals of inoro ancient date may be found in the movements 
occasioned by running water.” 

The samo learned author observes that the most remarkable and 
only recorded case of human skeletons imbedded in a solid limestone 
rock is that on tho shore of Oiiiululoupe, adding that there is however 
no reaBon to consider these hones to lie of high antiquity, as tho rock 
in which they oecur is of very recent formation, and is composed of 
agglutinated fragments of shells and corals which inhabit tho adjacent 
water. Such kind of stone is frequently formed in a few years from 
sand-banks composed of similar materials, on tho shores of tropical 
seas. (‘ Bridgewater Treatise,’ vol. i.) Ono of these skeletons, described 
by Mr. Konig (‘ Phil. Trans.,’ 1814) is in the British Musoum. See 
further as to tho rock in which the skeletons arc imboddod, ‘ Linn. 
Trans.,’ 1818, vol. xii. 

Ur. Lund published, some years ago, the discovery of human 
remains with those of Meyalherium, Ac.; and ho was of opinion 
that the former woro of the same epoch os those of tho latter. Tho 
cranium had tho peculiar sliape which distinguishes the ancient 
Peruvian. 

ANTHUS (Pechstein), the Pipit, a genus of birds separated by Ur. 
Bechstein from the Linfitnou genus Alanda, a separation followed by 
Tcmminck, Cuvier, Lesson, and Selby, and justly; for though tho 
Pipits have a long hind clnw, and are usually coloured, liko tho 
larks, their hill is more slender, in consoquonco of which they 
never, like them, feed on grain. Iu the form of tho head, in the 
movement of the tail, and their mode of life, they resemble the Wag¬ 
tails ( MotaciUa ) on the one lmnd, and on the othor the Blue-Breast 
(Sylvia Suecica). 

Adhering, then, to tho distinction of Bocbhtcin, we characterise tho 
Pipits by the bill being straight, slender, somewhat awl-sliajwd towards 
the point, having the base of the upper mandiblo koolod.the tips lightly 
bent downwards, and notched. The nostrils, situated at the Bides of 
tho base of tho bill, are oval, and partly concealed by a membrane: 
feet, with tho Hhnnk (tarsus ) generally exceeding the middle toe in 
length; toes, three before and one behind, and with the outer too 
adhering to tho middle one os far as the first joint; the hind cluw 
rathor long. The wings have the first quill very short; tho third 
and fourth the longest in each wing. 

A. pratmsis, the Meadow-Pipit, known also by the names Titlark, 
Titling, Common Titlark, and Moss-Cheepor, is a common British 
bird, occurring on the coasts as well as tho interior of the country, 
and frequenting wot meadows, moors, commons, and pasture-land. 
It usually builds its nest on a grassy bank or beside a tuft or turf. 


It is to this species that tho young of the cuckoo are most frequently 
consigned. 

A. arborr.ua, the Tree-Pipit, Meadow-Lark, or Short-Heeled Field- 
Lark, is a larger bird than tho last. It is only a summer visitant 
in the British Islands, urriving at the end of April, and departing in 
September. Its song is superior to that of tho last. It frequently 
perches on trees. It builds its nest on the ground. 

A. obscurus, Dusky or Shore-Pipit, Rock-Pipit, Rock-Lark, Sea’-Lark, 
Dusky Lark, is larger than the last species, has duller tints, and is 
entirely confined to the sea-shore. 

A. Spinoletla, Red-Breastod Pipit, Iras been observed by Mr. 
Mocgillivray in tho neighbourhood of Edinburgh. 

A. BichanH, Richard’s Pipit, was first described ns a British 
species by Mr. Vigors. (Macgillivray, British Birds.) 

ANTIAllIS is tho botanical namo of the half-fabulous Upas-Tree, 
of which so many idle stories were propagated some years sinco by 
travellers. It was said to bo a large tree, growing in the island of 
Java, in the midst of a desert caused by its own pestiferous qualities '; 
its exhalations were reported to be so unwholesome, that not only 
did they cause death to all animals which approached the tree, but 
even destroyed vegetation for a considerable distanco round it; and, 
finally, the juice which flowed from its stem, when wounded, was 
said to he the most deadly of poisons. To approach tho Upas-Tree, 
evon for tho momentary purpose of wounding its stem and carrying 
away the juice, was statod to he so dangerous, that none but criminals 
under Bontonce of death couid he found to undertake the task. As 
is usual iu such cases, this fablo is founded upon curtain natural 
phenomena which occur in Java. There is such a tree as the Upas, 
and its juice, if mixed with the blood in tho body of liny animal, is 
speedily fatal; and there is also a tract of land in tho same island on 
which neither unimal nor plant can exist. But the two circumstances 
have no relation to each other: the poisoned tract is a small valley 
completely surrounded by a steep emhankment, like the crater of a 
volcano, and is continually omitting from its surface carbonic acid 
gns, which is alike fatal to animals and plants; oil tho other hand, 
tho poisonous Upas-Tree is not un inhabitant of the vulley, for nothing 
can live there, but it flourishes in thu woods, iu the midst of other 
trees which arc unharmed liy its vicinity. 

Tho Upas is a species of tho genus A tUiaria, which belongs to tho 
natural order A rtocaiynr, a group of plants ull of which abound iu a 
milky juice, and many of wtiich are poisonous. (Autocahl’E.e.) A. 
toxicaria is the true Upas. It is not unlike A. miwrophylla, which 
bus been found on tlic north const of Australia. 



Antiaris marrophyUa. 

1, A head of male flowers In the inrolucrum; 2, the samo divided perpendi¬ 
cularly ; 3, a couple or the male flowers; 4, pistil; 5, the same divided 
perpendicularly; 0, a fruit. 

ANTICLI’NAL, a term in Goology which expresses tho fact that, 
from n given line, the strata dip iu opposite directions. 

ANTIGORITE, in Mineralogy, a silicate of lime and magnesia, a 
variety of Bronzito. [Bhonzite.] 

ANTILOPEA2, in Zoology, u family of Ruminating Mammals, 
belonging to th<? Hollow-Horned group, ami distinguished by the 
following characters. The horns conical, bent hack, cylindrical, or 
compressed, and ringed at the boso. The knee (or wrist) in tho middle 
of the fore-leg. The occipital plane of the Bkull forms an obtuse 
angle with the frontal plane. Core of the horns thin, consisting of 
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deiuo bone, often with a clear sinus at the base within. Toats two 
or four. Feet-pite in hind-feet and generally also in the fore ones. 

Perhaps the most general character belonging to the Antelopes 
consists in the form of the horns being round and annulatod, or at 
least never exhibiting the prominent angles and ridges which distinguish 
those of the Sheep and Goats. In their particular forms and curvatures, 
however, they vary in almost every different species, as among domestic 
sheep they do even in different varieties of tho same Bpocies. Some¬ 
times they form a singlo bend forwards or backwards, sometimes they 
are what is commonly called lyrated, or bent first backwards and j 
then point forwards, in such a manner as, when opposed to ono 
another, to assume the figure of an ancient lyre, the brncliia or sides 
of which instrument woro frequently made of the horns of the Dorcas 
or Common Gazelle, os appears from the engravings of antique gems 
still preserved. In many of the smaller species tho bony core, or 
process of the os frontis which is inserted into the hollow sheath of 
the horn itself, is almost solid, or at least the osseous substance of it 
is peuotrated only by very minute pores. 

Tho possession of ‘lachrymal sinuses,’ or as they are vernacularly 
called with reference to the stag and fallow-deer, ‘ tear-pits,' is another 
circumstance which distinguishes the greater number of the Antelopes, 
but which, like all their other characters, is far from being general. 
Many zoologists suppose these organs to communicate with the 
nostrils, so as to enable the animals to breathe freely during their long 
and rapid flights when pursued or frightonod. Some even suppose 
them to bo subservient to the sense of smell, and to serve for 
detecting the noxious qualities of tho numerous poisonous plants 
which grow in the deserts, or spring up among tho rank vegetation 
of tropical climates. It is certainly true that all these animals possess 
a most delicate Honso of smell, and that no known quadrupods can 
surpass, and very few equal them in tho courao. It has been supposed 
that these organs are used when the animal drinks. The anatomy of 
tho parts demonstrates that no internal communication exists between 
the lachrymal sinus and the nose, or indeed any other organ. Tho 
sinus itself is simply composed of a sac or fold of the skin, of 
greater or less extent according to the species, but always capable 
of being opouod or shut at tho will of tho animal, and furnished at 
the bottom with a gland which secretes an oily viscous substance of 
the colour and consistence of ear-wax, but which hardens and turns 
black upon exposure to tho air. Tho precise function of these organs 
is uncertain; all that we know with certainty at present is, that many 
of tho AntelopeB which are most commonly brought to Europe and 
preserved in menageries, such as tho common Indian Antelope and 
tho Gazelle, make continual use of this organ when any strange sub¬ 
stance is presented to their notice, particularly if it bo odoriferous, 
and appear to derive great pleasure from protruding tho lachrymal 
sinus and rubbing its interior surface against tho odorous body. 

It has been already hinted that the Antelopes aro not tiro only 
ruminants which possess suborbital siuuscs : in fact, these organs are 
more universally round in the deor kind than in the present family; 
but, on the other hand, as theso are tho only animals belonging to the 
hollow-homed family which exhibit this character, it thus becomes 
sufficiently appropriate, and, as far as it goes, serves readily to dis¬ 
tinguish the Antelopes from the Goats and Sheep, with which they aro 
most liable to be confounded. In this respect, as well os in tho 
absence of horns in tho females of many species, thoy form an inter¬ 
mediate link between tho rest of the hollow-horned ruminants and 
tho cervine or solid-horned family : so nearly indeed do somo species 
of Antelopes approach to the deer kind in general, and so perfectly 
similar are they jn all their most prominent and essential characters,the 
horns alone excepted, that it is often next to impossible to distinguish 
the. hornless females of tho one genus from those of tho other. 

Besides the suhorbital sinus, a few species of Antelopes possess a 
different gland, which runs lengthwise between it and the mouth, in 
a direction for the most part parallel to the plane of tho.chiiffrun or 
files and nose, and secretes a dark oily substance; it is, however, 
entirely external, and has no internal opening liko tho lachrymal 
sinus, nor are its uses better known than those of that organ. The 
former fact, if it eun be relied upon, proves at least that it is a sepa¬ 
rate organ, and not a mere modification of the lachrymal sinus; aud, 
consequently, it may bo fairly presumed that its function, whatever 
it may be, is likowiso different. Another character, but much more 
generally found to distinguish the Antelopes than oven tho suborbital 
sinus itself, is derived from the inguinal pores, which are sacs or deep 
folds of the skin, situated in the groin, opening inwards, and secreting 
a glutinous substance similar to that of the glands already mentioned. 

In the form of the upper lip, on important character among animals 
which seek their food on tno ground, and iu which tho lips and 
tongue constitute the only organs of touch and prehension, the 
Antelopes are as variablo and inconstant as in the other characters 
already described. In some species it forms a broad naked muzzle, 
as in the ox; in others it is hairy and attenuated, liko that of the 
goat; and finally, it sometimes assumes on intermediate form, aud 
presents a modification of both these characters. The females are 
furnished with either two or four tents, forming a small udder; 
they usually bring forth but ono at a birth, in a few instances two, 
and the period of gestation diffora from ft vo to eight months according 
to the species. 


The hair of the Antelopes is generally short and smooth, and of an 
equal length over every part of tho body; some however have manes 
along tho neck and on the shoulders, composed of long bristly hair, 
either growing upright or reversed towards tho heiul as in tho Oryx ; 

"i. 7 eT y ^ ew species, liko tho Gnu, are furnished with a hoard on 
tho chm aud throat. Tho oars are commonly long, narrow, and 
pointed, smooth on tho outside, and filled internally with long white 
hair growing in five longitudinal lines, with four nakod black spaces 
between, .and forming the appearance which, in describing theso 
animals, is usually denominated striated. Tho tails are generally 
ihort, round, and tufted at the extremity, und many species are 
furnished with little tufts of long black hair, called scopir, or knee- 
brushes, upon the upper part of tho anterior canons, immediately 
below the carpal joint. 

Generally speaking, the Antelopes are gregarious, and unite in large 
herds, either permancntlj or at particular seasons of the your, but 
only for tlie purposo of migrating in soarch of more abundant and 
grateful pasturago; some species, however, reside iu pairs or small 
families, consisting of an old male and ono or more females, with tho 
young of the two foregoing seasons. They are always extremely 
cautious in guarding against surprise, placing Bentinels iu various 
directions about their feeding ground, to warn them of tho approach 
of danger whilst grazing or reposing; and'their vision and sense of 
smell aro so acute, that it is only by using the greatest caution and 
circumspection that tho lmntor can bring them within range of the 
gun. Tho names by which the animals themselves are distinguished 
in all languages, ancient ns well as modern, havo a direct reference to 
this quickness of sight, and to the brilliancy of the large black eyes 
which form so conspicuous a feature in tho Antelopes. Tims the 
word Dorcas (Sopnis), the Greek aud Human nume of the Gazelle, or 
common Barliary Antelope, is derived from the verb Mpxapai, ‘to Heo.’ 
Tho common English word Antelope, which zoologists have adopted 
as the generic name of the group, is a corrupt form of the term 
UrOohotp, employed by Eustathius to designate mi animal of this genus, 
aud literally signifying ‘bright eyes;’ and, according to the learned 
Eochart, Tnbitha, the name of the disciple raised to life at Joppa, is 
derived from Tzehi, the Hebrew namo of tho common Gazelle, anil 
alludes likewise to the beauty of her eyes. Among the Greeks ami 
Homans also, as wo loam from Agathias, and others, Dorcas, Donat is, 
and Damalis, all names of different Autolopoa, were common mimes 
of women likewise, bestowed without doubt on account of tho remark - 
ablo beauty of their eyes ; and Prosper Alpines, and more recent 
travellers, inform us that Aine cl C-<»;</, ‘Yon havo tho eyes of an 
antelope,’ is tho greatest compliment which at tho present day an 
oriental admirer can pay to his mistress. 

The Bushmen of the Cape often destroy vast numbers of the antelopes 
with which their country abounds, by poisoning tho springs and reser¬ 
voirs to which they are known to resort, nor is tho flesh ever known 
to bo injured by tliis mode of slaughter; thoy also shoot them with 
poisoned arrows, but in this ease the parts immediately around tho 
wound must bo cut out before the rest of the body imbibes the poison, 
which would otherwise penetrate it, and render it unfit for food. 

Africa may lie considered ns the hend-quarters of tho Antelopes. 
Australia and Madagascar are, as far us we at present know', com¬ 
pletely destitute of Antelojies, as indeed they Appear to lie of ail 
indigenous runiinnuts. Tho precise nature of tho habitat frequented 
by these animals has nothing of a uniform character, but, us might 
.naturally be expected from tho different modifications of organic 
structure observable throughout tho genus, differs according to the 
particular species. Somo frequent tho dry sandy deserts, and feud 
upon the stunted acacias and bulbous plants which spring up even in 
the most arid situations, where the stony nature of the ground gives a 
certain degree of adherence to the soil; some prefer the open stony 
plains, the stoppes of Central Asia and karroos of Southern Africa, 
where the grass, though parched, is still sufficient for their sub¬ 
sistence; some again inhabit the steep rocky mountains, and leap 
from cliff to cliff with tho ease and security of a wild goat, whilst 
others ore found only in the. thick and almost impenetrable forests of 
tropieul countries. 

Although what arc popularly called Antelopes were at one time all 
referred to the genus Antilope, their number lias so greatly increased 
as to render it noeossary to distribute tho various s|jecies under different 
genera. As by far the most extensive and available collection of those 
animals for tho British student is contained iu the British Museum, wo 
shall follow in this article tho arrangement given of these nnimalH by 
Dr. J. E. Gray in the ‘ Catalogue of the Specimens of Mnnimnlia’ in that 
collection, published in 1852. 

The family Antilopcie. is divided into two great divisions, the Ante¬ 
lope* of the Fields, and the Antelopes of the. Desert. These divisions 
are recognised by a peculiarity of tho nostrils, easily perceived. In 
the Antelopes of the Fields tho nostrils are bald or free from hairs, 
whilst in the Antelopes of the Desert these organB are bearded within 
or covered with bristles. There are other distinctions, but these are 
tho most obvious, aud readily recognised. 

Anthloi'ES br tub Fiklixs. 

Those are again divided into three groups :— 

1. The True Antelopes, which have a light elegant body; slender 
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limbs; small hoofs; a short or moderate tail, covered, with elongated 
hairs at the base; lyrata or conical horns, placed over the eyebrows. 

2. The 0'ii ine A ntelopes approaching the doer in character. They 
have rather a heavy large body; strong slender limbs; a long tail, 
cylindrical at the base, with the hair longer at tho end, often 
forming a compressed ridge. The mufflo is like that of tho Corvine 
Ruminants. 

3. The Goal-like Antelopes, which have a heavy body; strong logs; 
large hoofs and false hoofs; very short tail, flat and hairy above; 
recurved conical horns. 

1. True Antelopes. 

Saiga. 

Tho horns aro short, strong, lyrate, lumulatcd, and of a white colour; 
the nose is comprossed, very high, rounded, the nostrils very close 
togother; the crumen distinct; the fur soft; tho skull hnsthe noso- 
opeuing very huge, and extendod back over the eyes. 

1. Saiga Tartarian (Antilupe Colus, H. Smith), tho Saiga and Colus, 
is the only spocios of True Autelope which inhabits any part of Kurope. 
The size of tho Saiga is about equal to that of the fallow deer, the 
length lining four foot; but tho form of tho body more nearly 
resemblos that of the sheep, lining round and heavy, with a large 
head and short slender limbs, and the whole proportions of the animal 
want tho usuid grace and elegance which commonly characterise the 
nntelopo tribes. Tho nose is largo, swollen, and cartilaginous, liko 
that of the elk; it is marked above by deep trimsverse furrows or 
wrinkles, and, from its groat size anil protuberance, compels tho 
auitnul to go backwarils whilst feeding. The nostrils are largo and 
upon; the ears of a moderate size; the tail from three to four iuchos in 
length; and tho lachrymal sinuses much smallor than in tho Indian 
Antolopo. The hair is uniformly long and flowing over tho wholo 
body, of a grayish yellow colour in summer, and grayish whito in 
winter on the upper parts, and white beneath at all seasons; the 
knees aro furnished with small brushes. Tho horns of tho mnlo aro 
longer than the head, they are Bomi-transporent and of a light yellow 
colour, which causes them to be much sought after by tho Russians 
anil Chinoso for the purposo of making combs, lanterns, and other 
articles of domestic economy; their form is intermediate between that 
of the spiral-homed anil lyratoil groups, being distinctly twisted upon 
their axis, though without exhibiting the complete spiral threads 
which characterise tho horns of the Indian Antelopo. 

The Saiga is mentioned by Strabo (vii., 312. oil. Onaaub.) under 
tho name of colus (kJaoj). The Polish name of tho animal, Sulak, 
appears to bear some resemblance to the name iu Strabo. Tho Tartars 
coll it Akkak and tho Turks Akim, which conic so near to tho Hebrew 
word Alko, translated ‘wild goat’ in our English version of the Scrip¬ 
tures, that we cannot help suspecting that tho Bivcrcd writers alluded 
to this animal. In autumn tho Saigas unite into large ilocks, com¬ 
posed sometimes of many thousand individuals, anil migrate southward 
in search of a mildor climate and more abundant pasturage; they 
return northward iu small families about tho commencement or middle 
of spring, anil generally keep about tho vicinity of lakes and rivers, 
as they drink a great deal, and, as we are credibly assured, by sucking 
the water through their large open nostrils. This last fact is also 
stated by Strabo. They liko to feed upon acrid, saline, and aromatic 
1 ilants, anil grow vory fat during the summer season; but their flesh 
acquires a disagreeable taste from tho nature of their food, and must 
bo allowed to cool after cooking before it is fit to be eaten. Tho 
females are gravid about Bix months, from tho end of Novembor to 
tho end of May; they drop their kids Boon after they return north¬ 
ward in tho spring, anil commonly produce one, rarely two, at a birth. 
They inhabit the open steppeB and deserts from the Danube to the 
Irtish eastward, and as far north as 54“ of N. latitude; and are 
found in Poland, Moldavia, about tho Caucasus, and the Caspian Sea, 
in Siberia, anil in Northern Persia. Their eyo-sight is said to bo 
defective from tho reflection of tho dry arid plains upon which thoy 
mostly rosidc; and, though amazingly swift for a short distance, they 
aro soon exhausted, and easily run down. They are hunted principally 
for tho sake of their horns anil skins, the latter of which, particularly 
those of tho kids, are much valuod for the manufacture of gloves. 
The hunters must always take care to approach them against tho 
wind, os their sense of smell is remarkably acute. With nil these 
precautions it is often impossible to get within shot of these animals, 
as, liko many other gregarious species of nntelopo, they tako care, 
whilst feeding or reposing, to place sentinels iu different directions 
round their encampment to warn them of tho approach of dodger. 

Pantholops. 

The horns are elongate, lyrate; the nose (of the males 1) has a 
dilated pouch on each side ; the crumen is distinct; tho hair close, 
erect, and spreading; the nose-opening in tho skull is large. 

2. Pantholops Jfotlgsonii (Antilope J/odgsoni, Abel), the Chiru, is 
believed to bo the Unicom of the Bhotias, and supposed by Colonel 
Smith to be the animal which ./Elian describes under the name of 
JCcmas, (see also Homer, ‘Iliad,’ x. 361.) an opinion founded upon 
very slight and not easily tenable grounds. The wholo length of this 
auimal, from the muzzle to the ragt of the tail, is about 5 feet, its 
height 3 feet; tho toil is 8 inches long; tho head, from the nose to 
the root of the horns, 3 inches; the ears 4 inches, and the horns 
measured along the'cim**, upwards of 2 feet Tho horns grow upright 


from tho skull, are Btrongly compressed on the sides, bont slightly 
backwards at first and afterwards point gradually forwards, thus 
assuming a lyrate form, but less stongly marked than in the common 
gazelle; they are surrounded, to within 6 inches of the points, with 
from 15 to 20 annuli, forming prominent knobs in front but more 
obscuro on tho sides and rear; tho lost 6 inches are smooth and 
round, and the points rather attenuated. The legs aro long and 
slender; but the symmetry of tho head is destroyed by two largo 
fleshy tumours about half the size of a hen's egg, which grow close to 
the outer margins of the nostrils, as well os by a profusion of bristly 
hair which surrounds the mouth and nose. Tho body is furnished 
with two different kinds of hair, a long external coat of tho usual 
quality, and a short interior one of fine close wool. The prevalent 
colour of the latter is uniform grayish bluo, and tho outer coat is 
likewise of the some colour at the base, but it is tipped with reddish 
fawn, and thus gives the whole of the upper parts a tawny hue, 
through which tho lower tingo is but faintly visible. The bolly ami 
interior of tho limbs are white, the nose and face black, and a dark 
brown band passes down the front of each leg. 

Tho Chiru, according to the information obtained by Mr. Hodgson, 
inhabits the elevated plains of Tibet, but nuver approaches the 
mountains, anil is altogether unknown on the Indian side of the great 
Himalayan chain. It is gregarious, residing in herds of many 
hundreds on the open plains, extremely shy anil diificult to approach, 
posting sentinels in all directions where the herd feeds or reposos, and 
flying with astonishing velocity on the first alarm or intimation of 
danger. When brought to bay, however, the males defend themselves 
with courage, and in confinement are sometimes mischievous, and 
should be always approached with a considerable dogroe of caution. 
They are very joolous and pugnacious, and in their contests often 
break off one of their long horns—hence the belief in their being 
Unicorns, hike most other Ruminants, they aro oxtromely fond of 
salt, and during tho summer months unite in huge herds to visit the 
beds of this mineral, which abound throughout Tibet, advancing 
under the guidance of an experienced leader, and as usual posting 
sentinels to prevent surprise. 

Procapra. 

The horns are lyrate, strong, and black; the tail is tapering; the 
noso simple, os in tho shoop; the inutile and crumen absent; the feet 
with small feet-pits; the post-corneal sinus largo; no inguinal pores; 
the hair elongated, especially abovo tho head and ueck; the kneos not 
tufted; tho females are hornless ; tho teats two ; the liialo lias rather 
a largo nose-hole; no suborbitul pits, but very large slits; tho inter¬ 
maxillary bones short. 

3. Procapra yutturosa (Antdopc guttnrosa, rallas), tho Dzeron, tho 
Hoang Yang, Whang Yang, or Yellow Goat of tho Chinose, is nearly 
4.1 feet in length, and 2 foot G inches high at the shoulder ; the body 
also is huge and corpulent, and the logs shorter than is common to tho 
A ntolopcs in general; the horns aro black, lyrated, and marked to within 
a short distauco of thoir points with prominent traimverse rings; tho 
suborbitul sinuses are small; the larynx large and salient, forming, 
particularly in the old bucks, a prominent lump on tho throat; upon 
the prepuce of tho same sox there is likewise situated a bug about tho 
size of u hen's egg, which coutaiuB a waxy substance similar to that 
produced in the analogous organ of tho musk animal, but without any 
kind of odour; tho tail is short, and the knees furnished with Bmall 
bunches of hair, but scarcely sufficiently long and distinct to merit 
tho name of brushes; the summer coat is of a grayish fawn-colour 
above, and white beneath; that of winter almost entirely white, being 
tinged but slightly with a grayish yellow shade on the bock anil sides. 
The females resemble the males iu colour, but are rather of smaller 
size, and without horns; they .want the sac on tho abdomen, and have 
two toats. 

The Dzcrens inhabit the dry arid deserts of Central Asia, Tibet, 
Chino, and Southern Siberia, particularly the great dosert of Gobi; 
and prefer the most sandy and stony plains, feeding upon such scanty 
herbage as these localities supply, ana avoiding water, to which they 
appear to entertain a marked avorBion. Thoy aro remarkably swift, 
take prodigious leaps, and when frightenod will occasionally pass over 
20 or 25 feet at a single bound. In spring and Bummer they form small 
families which live apart from one another, but in tho beginning of 
winter thoy unito into largo flocks, always under the guidance of an 
experienced old buck. Theynever run, evenwhen pursued, in a confused 
crowd, but form single files, and follow closely in the footsteps of thoir 
leader. They rarely emit any voice. When taken thoy aro oasuy tamed, 
and appoar to have rather a prodilection for tho domestic state, often 
mixing with flocks of shcop, and approaching human habitations during 
the severity of the winter season. Their flesh is tender and well tasted, 
and they are a favourite object of chose with the Moguls and Tartars. 
The gestation of tho females continues from Doccmbor till the middlo 
of June, and they produce but a single kid at a birth, which grows 
slowly, and is long in arriving at maturity. During the first year the 
young males have neither horns nor any appearance of the pro¬ 
tuberance on the throat from which the specific name of gutturosa is 
derived; but these organs are gradually more and more developed in 
proportion as the animal advances in age, till at last, in vory old 
animals, the laryngal protuberance attains tho dimensions of 5 inches 
in length by 3 inches in breadth, and assumes the appearance of a 
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largo and doformod goitre. The females differ from the mules by the 
absence of this protuberance ns well ns by the want of horns. Qmelin 
denios the antipathy to water which Messorschmid attributes to this 
species, nnd affirms that when pursued the Dzorens do not hesitate 
to throw themselves into the first river they meet with, and that they 
swim remarkably well. The physical nature of the arid sandy plains 
which thoy frequent, in preference to all other situations, may pro¬ 
bably have given rise to this presumed antipathy to an clement which 
they soldom encounter, ns well as to the marked antipathy to woody 
localities likewise attributed to them, troos and rivers being equally 
unknown in the indigenous habitats of these animals. 

4. l’rocapra picticauda, the ltagoa, or Goa, is an animal described 
by Mr. Hodgson as on inhabitant of Tiliet. It has brown hair with 
rufous tips; tho inside of the ears and limbs white ; and tail block. It 
is perhaps tho last species in its summer coat. 

Oatella. 

Tho horns black, strong, lyrate; the face conical, tapering; tho noso 
is simple; the femalos have smaller horns; tho fur is short, close- 
pressed ; tho skull has a 
siiborbital fissure, and a 
moderate or very slight fossa 
suddenly pressed in before 
tho orbit 

5. Gazclla Dorcas (Antilope 
Dorcas, Pallas), the Gazelle, 
tho Algnzel, the Coniine, is 
3 feet <1 inches in length, 1 
foot 04 inches high at the 
shoulder, and 1 foot 10J 
inches at the croup; the 
head is 6 inches long, the 
horns 9,1, tho ears 4“, and 
the tail, with its terminating 
tuft, 8 inches. The horns 
of tho old malo are sur¬ 
rounded by 13 or 14 promi¬ 
nent rings, complete and 
eloso together at tho base, 
more distant, oblique, and 
interrupted behind, towards 
the points, the last inch or 
inch and a half alone being 
smooth and free from annuli; 
they rise almost immodiatcly 
above tho orbits, are black, 
almost cylindrical, at first, 
bent gently backwards, and finally forwards ; in the females they are 
much smaller, seldom exceeding the cars in length, surrounded at 
tho base with a few obscure wrinkles, smooth and polished through¬ 
out tho rest of their extent, straight to near tho tips, and [minting 
inwards. This is tho character of tho Gorimie of Hutton, which 
is now considered by tho best zoologists to I 10 nothing more than 
the female of this species, and not itself a distinct species, as 
was formerly supposed. The ears of tho Gazelle nrJ long, narrow, 



The Gazelle (Gazclla Dorcas). 

and pointed; tho eyea large, mild, and black; and the tail ronnd, 
furnished on its uppor surface only with on upright ndge of stiff black 
liair, awl terminated by a little tuft of the same colour; the »ize of 
the body is about equal to that of the roebuck, but tho legs are con¬ 


siderably longer, ami tho whole form lighter and more elegant; tho 
face and cheeks are reddish fawn-colour, and the noso lias a broad 
mark of a dark-brown colour, approaching to black; on each side of 
the faco, passing over the eyes from tho horns down to the noso, there 
is n broad whito stripe, and beneath this, from tho anterior canthtts 
of tho eye, a narrower dark stripe, parallel to it and separating it from 
tho fawn-colour of the cheeks ; the hind part of tho hood, tho liaek 
of the ears, neck, shoulders, back, sides, ami croup, are fulvous, of 
different shades according to tho ago of the individual; all tho under 
parts are white, and this colour is separated from the fulvous of tho 
sidos by a broad dark-brown longitudinal hand on the flanks; tho 
knees are furnished with brushes of dark hair, and the ears are filled 
internally with long white lmir arranged in three longitudinal stria). 

The Gazcllo is found in Egypt, iiarbary, and some say also in Asia 
Minor ; but it is very questionable whether the animal of the Levant 
does not really belong to a different species. It lives in large treojiH 
upon tho borders of the Tell, or cultivated country, and the Sahara, 
or desert. When pursued it flies to some distance, then stops to gaze a 

moment at the hunters, nnd 
again renews its flight Tho 
flock, when attacked collect¬ 
ively, disperse in all directions, 
lmt soon unite; and when 
brought to lmy defend them¬ 
selves with courage and obsti¬ 
nacy, uniting in a eloso circle, 
with the females and fawns 
in tho contre, and presenting 
their horns at all [mints to 
their enemies; yet, notwith¬ 
standing their courage, they 
are the common prey of the 
lion and panther, ami are 
limited with great perseve¬ 
rance l>y the Arabs and IU- 
duins of the desert. AVlien 
taken young, they arc easily 
domesticated, and soon be¬ 
come familiar. This animal 
is frequently cut upon the, 
monuments of Egypt and 
Nubia. 

Tho Kovel of Button, tho 
Flat-Horned Antelope of Pen¬ 
nant, tho Antilope A'crdla of 
l’allas,. have been described 
from young specimens of this species. Tho Ariel (Aittilope Arnliira, 
llempricli, A. Oiirieri of Ogillty, and A. leptoceros of F. Cuvier), seems 
to la) a variety only-. 



Ariel Gazcllo (Antilope Arnliea). 

6. ( 1 . Isabella, the Isabella Gazelle, has been separated by I>r. .1. E. 
Gray from the last Bpeo.ies. He remarks that it may be easily known 
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from the foregoing by the softness anti fineness of the skin, and the 
lower aide-Htreak being of the mine colour as the back, and by having 
no dark odgo to the anal disk. It is a native of Egypt and Kordofan. 

7. O. nu/tgnUnrotn (Antilope tubgutturom, Guldenstiidt), the Alin 
and Jairou, is of a pale brown colour, the upper port of tho sides with a 
broad rather paler streak, the faco-gtreak indistinct; the lower part 
of tho sides, belly, hinder Bide of fore and front side of hinder limbs, 
and anal disk, white; the streak on the hannehes dark brown; the end 
of the tail black. It inhabits all the control parts of Asia, Persia, 
Daiiria, tho country around Lake Baikal, and from tho eastern limits 
of Great Bucharia to tho shores of the Hellespont. It associates with 
its own species in oxtonsive flocks, fro<pieuts the open uncovered 
plains and naked hills of moderate clovation, and feeds principally 
upon the Abnnthium, Ponticum. The flesh is much esteemod, and of 
an agreeable tasto. 

8. O. Sirmmermgii ( Autilupr. flncmmerlngii, Cretzschmar), the 
Abyssinian Mohr discovered by Cretzschmar in Abyssinia, is 



Tlu* Abyssinian Mohr (O'. Sinnmrri.iyii}. 


considerably larger than tho spocies of Oaztlla hitherto described. 
The hems are irregularly lyratod, bonding boldly outwards towards 
tho points, and then suddenly turning inwards towards one another, 
with a vory sharp and wcll-dofinod curve; simulated with 15 
or 10 prominent and complete rings, which reach from the base 
to the inward curvature within about 2,J inches of tho points. 
The colour of all tho upper parts of tho body, the nock, shoulders, 
Kick, croup, sides and outward faces of tho fore arms and thighs, 
is it beautiful clear Isabel or yellowish-dun, tho hair living 
extremely short, and appearing almost as if it had boon clipped 
or shorn. It does not jie close and smooth upon the hide, nor 
does it all follow the same direction, as in the generality of animals, 
but is disposed in innumerable small wavos, pointing in different 
directions its if it hail been regularly Blinded nud parted on each sido, 
and appearing glossy or (jinxed along their ridges with n shining dun 
shade, moro' or less intense according to the light in which it is 
observed. A11 the under parts of tho body are of tho most pure and 
brilliant white, aud a large disk of the same colour surrounds the tail, 
and passes over tho rump and croup. The white of the belly also is 
separated from tho yellowish dun of the sides, immediately, without 
being shaded oil'. The tail is'small mid slender, nearly naked at tho 
root, and furnished at the extremity with a tuft of mixed brown and 
gray hairs. The outsides of the legs are very pale fawn-colour, the 
insides white, and the knee-brushes white and fawn mixed. The cars 
are pretty long aud brown, with a narrow black border surrounding 
their outer edge. The face is dark brown in some specimens, and 
pure block in others, uniform towards tho end of the nose, but 
curiously mixed with wavy ret! on the forehead; on each Bide of this 
a broad white band passos from the root of the horns over tho eyes to 
the nose, and there is au indication of a smaU blaok one from the 
anterior angle of the eye to the comer of the mouth, separating this 
white bund from the cheeks and sides of tho lower jaw, which are 
uniform fawn-colour. The horns of the fomalo hove nearly the same 
curvature as those of tho male, and are fully as long, but they* are 
much more slender, tind have not such prominent annuli. This is tho 
onlyseAenial difference observable between tho sexes. This antelope 
frequents hills of moderate ascent and elevation in the eastern pro¬ 
vinces of Abyssinia, and is said to livo in pairs, and not to unite into 
large flocks like the Gazelle and Kovel. 

9. O. Mohr (Antilope Mhorr, Bennett), the Mohr or Mhorr, is 4 feet 
2 inches long from the nose to tho origin of the tail, 2 feet 0 inchos 


high at the shoulder, and 2 feet 8 inches at the croup; tho length of 
the head from the noso to the root of the horn is 7 inches; that of 
the horn 94 inches on the curvo, and 74 in a straight line; and that 
of the tail 7 inches without the terminal tuft. The hair of the body 
is sleek and of moderate length; on the head and face it is vory short 
and dose, except about the root .of tho horns, whore it is slightly 
tufted; the hair of tho limbs is also short, except the tufts below the 
kuoos, which are long, and consist of a mixture of dark brown and 
grey hairs. Tho horns are thick at tho base, and annulated with II 



The Mohr (<7. Mi.hr). 


dr 12 prominent and complete rings, which occupy about two-thirds 
of their entire length; they aro'round, smooth, and attenuated towards 
the tips, which point, directly forwards, and are but moderately sharp. 
The ours are narrow, erect, and pointed; the eyes large, dark, and 
lively; and tho tail long, naked at tho base, and furnished at tlio 
extremity with a tuft of long blaok hair. Tho colour of all the 
upper parts of tho body, of the neck, back, shoulders, sides, fore-arms 
and thighs, as well as of tho whole throat except a square spot on the 
larynx, is adeep brownish-red; and a narrow stripo of the same colour 
is coiftinued down the outer foco of the legs, both anterior and 
posterior, from tho shoulders and thighs respectively to the hoofs and 
pasterns: the belly, buttockB, posterior faco of the thighs and inner 
faee of the extremities are pure white, ns well os the spot on the 
larynx above referred to; and this colour, after spreading round the 
entire region of tho tail, is continued forwards on tho hip in a pointed 
stripe on each side, about half way between tho croup and the knee- 
joint, and reaching nearly over the whole hip. It contrasts strongly 
with tho surrounding colour, and has a vory singular effect. There 
is no dark band on the flanks, the light colours of tho under parts 
being abruptly separated from tho darker shade above without any 
blending or intermediate colour. Tho head and checks are light fawn- 
colour, intermixed, in front of the horns, with dark brown and gray 
hairs, and marked below tho opening of the suborbitnl sinuses with a 
small dork spot, representing the black band which passes in some 
other species of the lost division from the anterior canthus of the oye to 
tho corner of tho mouth : the whole line of the nose and chaffron are 
likewise dark brown, mixed with gray in old specimens, and tho back 
of tho ears is fawn-coloured, tipped with block. 

It is a native of Western Africa. The speoies is not found in the 
empire of Morocco, but individuals are occasionally brought from the 
opposite confines of tho desort; tho animal is much sought after by 
tho Arabs on account of producing tho bezoar-stonos so highly valued 
in eastern medicine. These stones are commonly called in Morocco, 
Baid-el-Mhorr, or Mhorr’s Eggs. 

Tho Nanguor (Antilope damn, Pallas) was originally described and 
figured by Buffon from materials brought by Adanson from Senegal; 
since that time the animal has not boon seen by any naturalist, and 
ns the description of Buffon is imperfect, doubt may be entertained 
whether it be not in reality the young of the Mohr. 

10. (J. rnficollit (Antilope ritficolU s, H. Smith), the Aiulra, is a 
beautiful species of Eastern Africa, discovered on tho barren wastes 
of Nubia by lltippel, and in Senoar and Dongola by Hemprich and 
Ehrenbeig. ‘ Tho wholo length of this species iB 5 feet 4 inches, its 
height at the shoulder 3 feet; tho length of the head is 8 inches, that 
of tho horns 124 inches, and that of the tail 9 inches. The horns are 
precisely similar to those of the Mohr already described, as are like¬ 
wise the general form and proportions of the body. This specicR is 
gregarious, and resides in flocks on the desert between Nubia, Dongola, 
and Kordofan. 

11. O. ruffraim, tho Korin, is of a bay-brown colour, the sides above 
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paler, with a broad dark streak below; the chest, belly, inside of the 
legs, back edge of tarBus, and underside of feet and anal-disk, white; 
the feca bright bay, with a broad white side-streak. Dr. Gray says, 
“The Kevel figured by M. F. Cuvier well represents this species. 
The Corinne of the same author, also froga Senegal, well represents the 
young animal” The Corinne and Kevel of Buffon belong to 0. Dorcas. 

Tragopi 

Has short, black, lyrate horns; a tapering face; ovine nose; no muffle 
or crumen; the fur short, pressed down; the sides without any dark 
streak; the knees tufted; the feet with lnrge feet-pits ■; the inguinal 
pits distinct. The female hns slender horns and two teats. 

12. TragopsHenrietta (Antilope quadricomis, Blainville), the Chikarn, 
Ravino-Dear, Goat Antelope, Kalsiepie, or Black-Tail, is of a bay-brown 
colour, and has the end of the nose and tail black; the face streaked; 
chest, belly, and inside of limbs, white ; the feet ore black or brown. 

The Kalsiepie, or Block-Tail, so called by the Mahrattna on account 
of the deep black colour of the tail, and distinguished by the name 
of the Goat Antelope by the Europeans, is found on the rocky hills of 
the Deccan, and, according to the report of Colonel Sykos, differs from 
many other antelopes in not being gregarious, there being rarely moro 
than three or four found together in the same company, and not 
unfroquently a solitary individual. 

Antidorcat 

Has lyrate, short, black horns; a tapering face; a simple nose; the 
crumen moderate, distinct. On the back it has an extensive white 
fold or streak; the hair is pressed close; the knees are not tufted. 
The female has small horns, but the number of its teats aro not known. 

13. A. Euchore (Antilope Euchore, Forster), the Tsebe, or Spring-Boc, 
Prong-Boc, or Showy Goat, is perhaps the most graceful in its pro¬ 
portions, and beautifully varied in its colours, of all the antelope tribo. 
Imagination cannot conceive a quadruped more light and airy in form, 
more delicate in its proportions, or whose movements are executed 
with more natural case and grace, than tho Spring-Boc, or, ns the 
English colonists now universally denominate it, Spring-Buck. In 
poiut of size it is nearly a third larger than the Dorcas. The horns of 
the Spring-Buck are rather irregularly lyrnted, like those of the spocics 
last described ; they are round, black, annulated very regularly till 
within a short distance of the points, spreading first backwards and 
widely outwards, and finally turning inwards, and with an almost 
imperceptible twist on their own axis backwards. The hair is long on 
tho upper parts of tho body, particularly on tho liack and croup, but 
smooth, sleek, and shining: it is of a beautiful light cinnamon-colour 
on tho shoulders, neck, buck, sideH, and thighs; and of a pure snowy 
white on the breast, belly, and inner sides of the limbs, these two 
colours being separated on the flanks by a broad longitudinal band of 
a deep vinous-red colour, larger ami more distinct than in any other 
species of Antelope. The whole head, face, cheeks, and chin arowhito, 
with a brood brown band on each side from tho eyes to tho comers of 
the mouth, and a mark of the same colour on'the centre of tho face, 
commencing in a narrow {mint on the muzzle, and enlarging as it 
proceeds upwards till it joins the reddish fawn-colour of the body on 
the crown of the head. The eyes are largo, lively, and of a brown 
colour; the oars long, small, and cylindrical at the root, then widoning 
in the middle, and ending in an attenuated point. The neck is long, 
slender, and slightly compressed on the sides; the hoofs are small, 
black, and triangular; the legs remarkably long and slender; and the 
tail small, round, and naked, except a ridge of stiff black hair which 
fringes it along the upper surface, and forms a small tuft at the 
extremity. But the most remarkable and distinctive character of this 
species consists in two longitudinal foldings or duplications of the skin 
on the croup, which commence above the loins, or about the middle 
of the back, and run in a straight lino from thence to tho tail. The 
interior of thoso folds is lined with long hair of 9 or 10 inches in length, 
and of the most brilliant and snowy whiteness; they are likewise 
under the complete command of the animal’s volition, and aro opened 
and shut at pleasure. When closed, which they always are when the 
animal is at rest, their lips form a narrow line along tho top of the 
loins and croup, which, being covered by the long cinnamon-red hair 
of the back and hips, is scarcely distinguishable, or only as a narrow 
white streak; but when the animal leaps or runs, these folds aro 
expanded, and form a broad circular mark of the purest white, which 
extends over tho whole croup and hips, and produces a most remark¬ 
able and pleasing effect. 

Tho Spring-Buck is so called from its remarkable habit of jumping 
almost perpendicularly upwards, apparently without any other motive 
than for its own amusement. It resides, in almost innumerable flocks, 
on the dry arid plains and karroos of the interior of South Africa, 
seldom approaching the inhabited districts of the colony, unless in 
seasons of peculiar drought, when the pools and pastures of the 
interior are dried and burnt up by the excessive heat, and these 
animals are compelled to migrate in search of a more abundant 
supply. On these occasions they are said to unite into flocks which 
often consist of from 10,000 to 50,000 individuals, spreading over the 
face of the whole country like a swarm of locusts, devouring every 
vegetable substance that they meet with, and scarcely deviating from 
their direct path to avoid the men and dogs which endeavour to turn 
them into another direction. These vast flocks, according to Mr. R. 
G. Cumming, will continue streaming along in an unbroken compact 
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P*“d a y x f° r two or mor^iours. This migration is collod at tho Cape 
uTralc Bolckeu. So great aro their numbers in these migrations that 
those which happen to. get into the roar of the troop aro lean and half- 
starved lieforo tho migration is concluded, from tlio advanced ranks 
cropping tho scanty postures almost bare, and thus loaving them 
nearly destitute of food; but when tho journey is concluded, and tho 
troop begins to retraco its steps northward, thoso which formed the 
van during the advanco are necessarily in the reor returning, soon lose 
their plump condition, and aro in their turn subjected to want and 
starvation. During these migrations they aro closely followed by lions, 
panthers, liyocnos, and wild dogs, which destroy great numbers of 
them. There is perhaps no object in nature finer than a flock of these 
beautiful antelopes enlivening the dreary brown karroos of South 
Africa with their graceful motions; now leaping perpendicularly 
upwards to tho height of six or seven feet, displaying at the satiio 
time tho snowy-white marks on their croups, and anon flying over tho 
dcsort with the speed of a whirlwind. It is only when disturbed or 
otherwise excited that they make thoso extraordinary springs from 
which they havo derived their name; nor do they ever display tho 
white mark on their rump except on these occasions. They are said 
to be particularly affected by tho chango of the weather, and aro 
observed to leap more than usual before the setting in of the south 
wind, which, at the Cape of Good Hope, generally iietokcns stormy 
weather, and is always violent and tempestuous. When takiHf young, 
the Spring-Buck is easily tamed, mid soon displays all thepetulanoo 
and familiarity of the Common Goat, butting at every stranger that 
approaches it, and warding off stones or other objects thrown at it 
with its horns. 

jKpyceros 

Has black lyrate horns, elongate, wide-spreading, curvod outwards 
from tho baso, then backwards and upwards at tho tip; tho face taper¬ 
ing ; the nose simple; no tenr-bng; tho knees not tufted; the feet with 
a tuft of black hiur near the jmstenis; the female has two teals. 

14. jR. melampus (Ant Hope mrlampiu, Liehtcnstoin), the l’ailah, or 
Rooyo-Buck, the Bctjuan of the Kaffirs, is a magnificent species of 
South Africa, discovered by Professor Lichtenstein during his travels 
in Kaffraria, and since found in the Bctchuana country on the elevated 
plains of Latakoo, by Trutoll, Somerville, and Burcliell. It is 
upwards of 4J feet in length from the nose to the origin of the tail, 
and 3 feet high at tho shoulder; tho horns have an irregular lyrate 
tendency, bonding first forwanls and very much outwards, then with 
a large circular swoop inwards, and finally pointing forward again, 
approaching within three inches of one another at the Ups, after being 
nearly a foot distant in tho middle: they are about 20 inches long 
in adult animals, and surrounded for two-thirds of their length with 
irregular rings, often splitting into two, and forming prominent knobs 
on tho front of tho horn, but frequently obliterated,‘ami always less 
strongly marked on the sides, which aro slightly compressed. In the 
beautiful drawing of this animal given in Daniel’s ‘ African Scenery,’ 
the horns are represented with an unnatural angular bend, which lias 
misled many described), anil caused even Colonel Smith to describe 
them as forming an obtuse angular bend, though lie lias himself given 
an accurate drawing of tho pair which wo have here described, and 



Tho I’alliiH (/E. melampus). 

which certainly exhibit no appearance of the sudden angle attributed 
to them; which probably arose from, tho particular position in which 
Mr. Daniel’s figure was drawn. The horns for a third of their length 
towards the points are black, smooth, and polished. The head, bock, 
flanks, and outer surface of the legs .and tail aro of a deep, rufous 
colour; the lips, eyo-brows, interior of tho ears, breast, belly, interior 
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of the thighs anil arms, and the region htitaw the tail, white; the 
hack is marked longitudinally by a band of deep shining black, which 
divides on the croup, and passes down along each hip in the form of 
a crescent, separating the pure white of the buttocks and interior of 
the thighs from the general rufous colour of the upper parts; the 
outsido of the knoo and heol are likewise marked by brilliant black 
spots, which contrast strongly with the general rust-colour of the 
extremities, and from which the animal derives its specific name of 
mtlampua. The ears aro very long, particularly in the females, which 
arc without horns, and of a smaller size than the males, but similar 
in other respects; the oars aro covered on the outside with short rod 
hair, bordered and tipped with black, and the knees are without 
brushes. Wo ore os yet very imperfectly acquainted with the cha¬ 
racters of this magnificent species of antelope, so that it is not without 
considerable doubt, ami only on the authority of Colonel Smith, that 
wo venture to include it in the present group. 

The Pnllah inhabits KulTVaria ami the country of the Eacbapins or 
Botchuanaa, nevor dosconding farther south than the KooHges valley 
in the one direction and the Kamhauni Mountains in the other. They 
reside on' the open plains in families of six or eight individuals, run 
with amazing swiftness, and occasionally leap like the Spring-Buck, 
which, according to Mr. Burchcll, they much resemble in their general 
habitsytud manners. They aro extremely numerous on the elevated 
plains iA the neighbourhood of Latakoo, and constitute a favourito 
object of tho chase with tljo nativoB, as their flesh, though deficient in 
fat, is well-tasted and wholesome. Pullnh or Pluuila is tho Bacliapin 
name of tho animal; but tho mixed Hottentots, who travel into that 
country from the Cape, distinguish it by the Dutch term Ruoyc-Boc or 
Red-Buck, on account of the prevailing colour of its liair. 

AntUope 

_ Has elongate, suhspiral, erect, diverging horns; a taporing face; a 
simple nose; a largo crumen; tho male with a small suborbital fissufe, 
and a very largo suborbital pit; tho tubercles and median grooves of 
the basi-ooeipitol bone well developed. 

15. A. Jiezoartien (A. cereienpm, Dallas), tlio Sasin, or Common 
Antelope, is remarkable for the form and beauty of its horns, which 
compose a spiral of two or more turns, according to tlie age of tho 
animal. This beautiful animal is, when full grown, about 4 feet in 



length, and 24 feet high at the shoulder; tho head, measured from the 
nose to the root of the horn, is 7 inches long, the ears 64 inches, and 
the tail, without the hair, 6 inches. The legs are long and delicate; 
the body round, hut light, and well formed; tho hoad small; the eye 
largo, lively, and expressive; tho ears Jong and cylindrical, the subor- 
bital sinus particularly developed, and in continual motion; and tho 
horns forming a complete spiral of two or three turns, wrinkled at the 
base, distinctly simulated in the middle, and smooth for a couple of 
inchos next the points. The females, and young males for the firijt three 
years of their age, are of a uniform tawny-brown on all the upnHjEfarta 
of the body, with a light silvery band passing longitudinally BS the 
Bhoulder to the hips, about six inches below the spine, on eithoFflide; 
the breast, belly, and interior of the fore arms and thighs are white; 
ob is likewise the under surface of the tail, which is rather broad, 
and furnished with a small tuft of .black hairs at the extremity. 
After their third year, the males begin to nssume the adult colours of 
their sex, and gradually darken on all tho upper parts of the body, 
till they finally become almost entirely black above and white beneath; 
the nose, lips, and a huge circle round each eye being likewise white, 
but the light bands of the sides completely obliterated. Tho hair is 
uniformly short and close over tho whole hood, body, and extremities, 
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except on the knees, which are furnished with tufts of long bristles, 
forming small knee-brushes. 

The Basins are so swift that it is useloss to Blip greyhounds after 
them; as, unless taken by surprise, whiqh their extreme precaution 
seldom allows, it is impossible to overtake them, and experience'll os 
convinced the Indian sportsmen that the dogs aro more likely to bo 
injured in tho chose than the game. The bounds also which, these 
animals occasionally take, either for their own amusemont or over 
the long grass when pursued, are said to be almost inconceivable. 
Captain Williamson, in his splondid work on the ‘Wild Sports of the 
East,' assures us that he lias seen an old buck Antelope load a herd 
of females over a net at least 11 feet high, and that they frequently 
vault to the height of 12 or 13 feet, and pasB over 10 or 12 yards at a 
single bound. They reside on the open plains of India, where they 
can see to a great distance in every direction, live in large families of 
from 5 or 10 to 50 or 60 grown females to a single malo, and when 
they food, or lie down to ruminate, detach a number of tho young 
bucks to a distance of 200 or 300 yards on every side to watch over 
the common safety. Nothing escapes the notice of these careful 
sentinels; every bush or tuft of grass that might be suspected to 
conceal an enemy is strictly and attentively examined, and on tho 
first alarm the whole herd betakes itself to flight, following closoly in 
the footsteps of the old lniek, and is soon beyond tho roach of pursuit 
The venison is dry and unsavoury, and being held in small esteem, 
consequently holds out no inducement either to tho occasional sports¬ 
man or to tho professional Indian limiter. The species extends over 
every part of Indin, from tho borders of Persia to the most eastern 
parts of which Europeans have any distinct knowledge. It is found 
on rocky open plains, avoids woody localities and the thick covor of 
tho forest; nor is thcro any certainty of its existing beyond the limits 
of India, though many zoologists, from Ray to Hamilton Smith, are of 
opinion that it likewise inhabits some parts of Africa. The fakirs and 
dervishes polish the horns, and form them into n kind of offensive 
arms by uniting them at tho base; these they wear at their girdles 
instead of swords’and daggers, which their vows and roligious character 
provont them from using. 

Tetracerua 

Has the muffle large; the crumen largo, longitudinal; four horns, 
tho front pair vory short, placed over the orbits, the hindmost, which 
aro conicul and straight on the back edge of frontal lione. The skull 
is like that of Cephulopns, witli the nasal bones not expanded. Tlie 
suborbital fossa largo, shallow, occupying nearly the whole of tbo clieek. 
It has no knoe-tufts; and the females are hornless. 

16. T. qnmlricornia (Anti/ope quadricornia, Blainville), tlie Chou- 
singha, is about 2 feet 9 inches in length from tho muzzle to the root 
of the tail; the tail itself is 5 inches long, and the height at tho 
shoulder about 1 font 8 or 9 inches. Tlie superior or common horns 
are about 3 inchos long, smooth, black, pointed, erect, nnd moderately 
divergent, bonding very Hlightly forwards, and without tlie least 
indication of annuli. The spurious or additional pair of horns are 
placed in front of these, immediately between tho orbits, and consist 
of short, erect, blunt stumps, about three-quarterB of an inch in 
length, 14 inch in circumference at the base, and of the samo smooth 
anil black appearance n» the real horns. The head is 74 inches long, the 
oars 4J inches, erect and pointed ; the general colour of the upper 
parts is uniform bright bay, and that of the under parts silvery white, 
more or less mixed with sandy-coloured hairs; the lips are bordered 
with black. Tho females differ from the moles by the absence of 
horns, and likewiso by being of a lighter colour, which character is 
conspicuous at a very early ago, and continues throughout life. 

This Hpecies, as well os Tragopa, called Chikara by tlie Hindoos, 
is common in all the wooded parts of India, particularly in Bengal, 
Bahar, and Orissa; it is monogamous, and lives in pairs in the forests 
and thick jungle, being exceedingly wild and activo, and rarely 
suffering a state of confinement unless taken young. During tho 
rutting season tho male becomes particularly mischievous, and it is 
then dangerous to approach him, as he butts at eveiything within his 
reach; the female produces two young at a- birth, but the period of 
gestution has not been recorded. Baron Cuvier supposes, and 
apparently with reason, that the ancients were acquainted with this 
species, and that tho Four-Homed Oryx of /Elian refers to tho 
modern Chikara. 

17. T. /odes, the Rusty-Red Chousinglia, is an Indian species 
described by B. H. Hodgson, Esq. 

18. T, paccervia, tho Full-Homed Chousingha, is another Indian 
species. 

19. T. aubquadricomutua, the Jungliburka, is distinguished by its 
front pair of horns being rudimentary and tubercular. It is a native 
of Bombay, and there are four specimens, two male and two female, 
in the collection of the British Museum. 

Calutragua 

Has the muffle large; tho crumen arched, transverse; the horns 
subulate, elongate, erect; the hoofs triangular, flattish beneath, acute 
in front; the false hoofs Bmall or none ; the crown of the head- 
smooth; the tail very short; the ears elongate; the knees not tufted; 
the females hornless; the teats four. 

20. G. ram peat r is {Antilope. Tragulua, Lichtenstein), tho Stein-Boo 
is one of the most graceful and elegant of the antelope tribe. Its 
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legs are longer and smaller in proportion to its bulk than in any other 
speoies ; its body is compact and well made j its heo^ small, pointed, 
and ending in a well-formed naked muzzle, and its tail reduced to a 
mere tubercle, scarcely peranitiblo among the long hair of the croup 
and buttocks. The whole llhgth, from the muzzle to the root of the 
tail, is about 3 feet 4 or 6 inches ; that of the head, from the muzzle 
to the base of tho horns, 4 inches, and from the same point to the 
root of tho oar 6 inches, the tail being 14 inch long, and tho horns 
4 inches. The height at tho shoidder is 1 foot 7 inches, and at the 
croup 1 foot 9 inches. The colouring of this species is altogether 
peculiar, and alone sufficient to distinguish it from all other ruminants. 
In general, it is a reddish fawn-colour on the upper parts of the body; 
but this seems to be glazed or as it were overlaid on the shoulders, 
bock, sides, and hips, with a light dun or silvery-brown hue, arising 
from the hairs in these situations being tipped with that colour; the 
nose and legs are dark brown, the breast, belly, and interior of the 
fore arms and thighs white; the hair of the forehead is long and of a 
deep red colour, and a remarkable black lino passes from the root of 
each horn bnckwards, uniting between the ears, and forming on obtuse 
angle equally as conspicuous in the hornless females as in the horned 
males, and affording an excellent criterion by which to distinguish 
the species. The horns of the mule ore small and round, furnished 
at the roots with a few faintly marked wrinkles; but smooth and 
polished throughout tho greater part of their length, and ending in 
extremely sharp points, almost imperceptibly bending forwards. The 
ears are extremely large for the size of the animal, being nearly half 
as long again as the horns, and broad in proportion, lint perhaps tho 
most remarkable character of the species, and certainly that which 
most definitely distinguishes it from all the other ruminants with 
which it is at all likely to be confounded, though it has hitherto 
escaped tho notice of observers, is tho total abscnco of spurious hoofs, 
both on tile fore and bind feet, a character which .exists also in the 
Prong-Buck, and which, as far as wo are aware, no other ruminating 
animals of the hollow-horned family possess. 

Thu Stein-Boo resides in pairs ou the stony plains and mountain 
valleys of South Africa, not however frequenting very elevated or 
rocky localities, as its colonial name of Stein-lloe, or Stone-Buck, would 
seem to imply. On the contrary, it prefers tho dry open flats, covered 
here and there, it is truo, with large rocks and boulder stones, but 
likewise interspersed with clumps of stunted bushes and underwood, 
which furnish it with cover. This is the general character of the 
South African plains in the neighbourhood of Capo Town, as well as 
of the gorges of the moderate lulls and mountains, aud it is in such 
situations that the Stum-Boe is most commonly found. This animal 
is, moreover, remarkably shy and timid, runs with extraordinary 
swiftness, and when pursued will frequently bound over a space of 
12 or 15 feet at a single leap. When closely pressed, and without any 
further means or power of escape, it will hide its heart in the first 
hole or comer it happens to meet with, and thus patiently resign itself 
to its fato. Though it cannot bo called a rare animal at tho Caj>o, it 
is nowhere particularly common, being much hunted on account of 
the delicacy of its flesh, which furnishes excellent venison, and great 
numbers of tho young being destroyed by eagles and other birds of 
prey. Colonel Smith has described tho young of tho Stein-Boc iih a 
different species, by the name of A. rufeicenn ; and the A. pallida, or 
A. peilwtragun, of Afzelius, appears to differ in no respect from tho 
adult of the present animal, the really distinctive characters of which 
have been hitherto very imperfectly reported. 

21. C. melanotis (Antdope melanotis, Lichtenstein), the (Irys-lloc 
is a species closely allied to the Stein-Boc, but rather lower on the 
logs and more heavily made. The whole length of tho body is nearly 
3 feet, that of the head, from tho muzzle to between the ears, 
6 inches; the height at the shoulder is 1 foot 54 inches, and at tho 
croup 1 foot 7| inches; tho horns are 24 inches long, and the ears 
6 inches. The head, as in the Stein-Boc, contracts suddenly before 
tho eyes, and onds in a pointed muzzle; the horns are situated imme¬ 
diately above the orbits, straight, upright, pointed, and shining, with 
two or three small annuli at the roots; the oars are long, wide, and 
open; and the tail, ulmost tuberculous, is concealed among the long 
hair which passes backwards over the hips. The hair of tho hotly 
is universally long, particularly on the hind quarters; on the head 
and extremities it is, on the contrary, remarkably short. All the 
upper parts are of a deep crimson red colour, thinly but regularly 
intermixed with long coarse hairs of the purest white, giving the 
whole animal a hoary appearance, expressed by its colonial name of 
Grys-Boc, or Gray-Buck, and forming altogether a character not easily 
mistaken. The inferior parts are uniform light sandy-brown or red, 
the head and extremities fawn-colour; the muzzle, the openings of 
the lachrymal sinuses, and. an obscure circlo about the eyos, as well as 
a mark upon the occiput of some specimens, are black, as are likewise 
the backs of the oars, which are nearly naked, with a few very short 
gray hairs thinly scattered over them. 

The habits of the Grys-Boc are in most respects similar to those of 
the Stein-Boc. It lives in pairs upon the plains, never unites into 
troops or flooks, and conceals itself in clumps of underwood, whence 
it is not easily driven, lying close like a hare m her form, and seldom 
moving till almost trodden ou. It is common in most parts of the 
colony at the Cape, and being less swift than the Stein-Boo is more 


easily captured. Its venison is much esteemed, though, like tho 
generality of antelopes, destitute of fat. 

Seopophorus 

Has the muffle small and bald; tcar-bng (crumcn) transverse; the 
horns subulate, elongate, acute, mid slightly recurved at tho tips; tho 
knees largely tufted; the inguinal pores distinct ami bearded; the ears 
of moderate size, with a naked spot on the outside of their base; the 
hoofs triangular, and falso hoofs distinct. 

o' (Antilnpe seoparia, Schraber), tho Ourobi, called 

Bleek-Boc, or Palo-Buck, by the Dutch colonists at the Cape, according 
to Professor Lichtenstein, is a much smaller speoies than the Nyl- 
Ghau, aud diflers from all the other species of the present section by 
the huge brushes which, iu common with many other antelopes, it 
has upon the upper end of tlie canons, immediately below the knees, 
and from which it was called by Schrebor zl. scoparitt. It measures 
3 feet 8 inches in length from the muzzle to tho root of tho tail; tho 
length of the latter is 3.J inches, that of tlic head is 7.) inches from tho 
muzzle to the root of tho horn; of the liorus themselves 5J inches; 
and of the ears 3? inehes. Tho height at the shoulder is 1 foot 
10 inches, at tho croup nearly 2 foot, mnl the size of the animal, as 
well as its general form and proportions, arc nearly those of tho 
Roebuck, ouiy that the head is longer and more slender. Thu horns 
are awl-shaped, sharp, slender, nearly straight, aud bending almost 
inqKirceptibly to the front; they are surrounded at the has* with a 
few obscure wrinkles, succeeded by five or six well-defined rings, but 
are smooth and black throughout thu greater part of their length, and 
end in very sharp points. The general colour of tho upper parts is a 
uniformly pale yellowish-brown, darker iu some individuals than in 
others; all tho under parts, ns well as the cliin, lips, and a longitudinal 
streak over tho eyes in tho form of eyebrows, are white, and tin's 
colour likewise spreads over the posterior surface of tlm hips. The 
tail is covered with long biwhy hair of a jet black colour, forming a 
marked and prominent contrast with tho white of tho buttocks; the 
eats are edged with a narrow border of dark brown, and immediately 
beneath their opening at the root there is a remarkable bald or naked 
B)K>t of an oval form 011 each sido of tho hood. 

Tho Ourobi inhabits the open plains of Si lilt h Africa, and without 
being positively gregarious, is fund of the society of its own species. 
It is found chiefly in tho eastern districts of the Cape Colony towards 
Katt'rnria; and its flesli, though dry and destitute of fat, iH esteemed 
ono of tho best volutions of the country. Cl feat numbers of these 
animals are found on the plains about Zwartkops Bay. When feeding 
they straggle confusedly over tho plain, and appear to Is; in company 
rather accidentally than by intention; when alarmed also they do 
not fly together, but each runs off by itself in whatever direction it 
IhinkH most secure from danger for the moment. 

23. .S', montanus ( Ant dupe Montana, Hiippell), the Oiliari, is very 
like the former, but is of a gray-brown colour, aud tho tcui|»>ml spot 
much larger, deeper, more distinct and bald, both when alive aud in 
the skin. It was found in Abyssinia by Riippcll, and tho late liarl of 
Derby received a specimen from Gambia. 

Oreotragus 

Has the muffle large ; the eriimen arched and transverse ; the horns 
Hubulato, elongated; tlio hoofs squarish, high, compressed, much con¬ 
tracted, concave beneath; the false hoofs large,blunt; tho crown of 
tho head smooth; tho tail very short; thu hair thick, goat-like, 
spread out. The female is hornless, and has two teats. 

24. O. Saltatrh: (Antilope Oirotragiis, Forster), the Kainsi or 
Klippspringer, is an Antelopo which inhabits the most barren ami 
inaccessible mountains of tho Cape, and appears to supply in South 
Africa thu placo of the Chamois and Ibex. The entire length of this 
animal, from tho muzzle to the root of the tail, is 3 feet 2 inches, its 
height 21 inches at the shoulder, and about uu inch more at tho 
croup; tlie horns are 34 inches long, the ears 4.[ inches, and the tail 3 
inches. Tho head is short and small, compressed on tho sides, and sud¬ 
denly contracted immediately in front of the orbits, ending in a small, 
round, naked, black muzzlo; the lachrymal sinuses open by a 
moderately-sized circular aperture; tho horns of the male are per¬ 
fectly straight and smooth throughout tho greater part of their 
longth, having threo or four small but distinct annuli surrounding 
their roots; the ears are large, open, and rounded at the points; tho 
eyes largo aud dark; and the tail appearing externally only by a 
brush of hair which clothes it. There are neither inguinal pores nor 
knee-brushes, but in place of tho latter the knees of some specimens 
exhibit a naked callous patch, probably occasioned by rubbing uguiust 
the rocks. The general colour of thu animal on all tho upper parts 
of thaJbody is a lively and pleasing mixture of yellow and-green, 
resuBft from each hair being individually surrounded by alternate 
ringsoi thoso two colours; tlm under parts of tho body are light 
sandy-red, tinged with yellow : the interior of tho ears is filled with 
long white hair, a narrow block lx.rdor surrounds their edges, and the 
eyes are encircled by the some colour. The hair of tho body is long, 

added, and stands perpendicularly out from tho hide;. that of tho 

ead and extremities is shorter, and-lies in the usual direction; in 
quality the latter also resembles the hair of common animals, but tho 
texture of the hair which covers all the upper snrface of the body and 
neck is altogether peculiar, being similar to that of tho Prong-Buck 
already described. It is round and hollow internally, and so fragile 
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that it breaks with the slightest touch, crushing like straw when 
pressed between the fingers, and so defioient in elasticity that it never 
regains its original form. The tail is covered with a small bush of 
hair of the same description, but so short as to be scarcely perceptible 
among the long hair of the hips. The legs are more robust than 
in must othor species of Antelope; and the hoofs, instead of being 
pointed and flat beneath, are perfectly round and oylipdrical, being 
worn only at the tips, upon which alone the anim# treads. This 
peculiarity of structure in the hoof, and the riged form of the pastern- 
joints, whioh are perfectly stiff, and in a straight lino with the canonft, 
account for the amazing agility which the Jtlippspringer displays in 
bounding among the most dangerous rocks and precipices. 

The peculiar habitat of this species makes it impossible to hunt it 
with dogs, but it is easily shot as it exposes itself upon the naked 
rocks; and great numbers of the young are destroyed by eagles and 
other birds of prey which inhabit the Bamo localities. In consequence 
of this the animal is by no means common, and is becoming every 
day more scarce in situations where it most abounded formerly. The 
excellence of its venison and the valuo of its hair, which is held in 
great estimation for stuffing saddles and mattresses, hold out a 
powerful inducement to its destruction. 

Neautrayut 

Has the muffle Urge and bold; the crqmen large, deep, and arched; 
the face and forehead not crested; the ears large; the horns nearly 
straight, elongated, strong, many-ringed, incumbont, nearly parallel 
in the direction of the facial line; no false hoofs; the tail vory short; 
the females hornless. 

25. N. moechatiu is the only species. It is. an inhabitant of the 
islaud of Zanzibar. It was first described by Von Duben. Malo 
and fomale specimens exist in the Stockholm Museum. 

Neotrcujut 

Has no muffle; the nose ovine; the nostrils closo together; the 
cmuien roundish; the horns Bhort, conical, and recumbent; the tail 
very short; the crown crested ; females hornless. 

2(S. M. Saldana (Antilope Saltiana, Blainvillo), the Madoqun. This 
is perhaps the smallest of all horned animnls, being scarcely the size 
of a good English hnre. It measures 2 feet in length from the nose 
to the root of the tail, and about 14 inches in height at the shoulder, 
the height at the croup being about an inch more. Tho length of the 
head frum the nose to the ear is 5 inches, that of the horns 8 
inches; the ears are 2j inches long, and the tail 14 inch. The horns 
of the male are situated in tho plane of the forehead ; they are vory 
sharp-pointed, almost insensibly bent outwards and forwards, provided 
on the inner anterior margin with a prominent sharp ridge, which. 
runs from the base to within a quarter of an inch of the points, and 
nnnulated for about two-thirds of their length from the roots. The 
fomalos are without horns, but have, in common with the males, a 
tuft of long stiff hair standing upright from the crown of tho head, 
and forming a small crest, particularly remarkable in the femolos, 
from their not being furnished with horns; the hair on all othor parts 
of tho body is short, close, and smooth, except on the hind side of 
the hips and thighs, whero it is rather longer, and radiates outwards 
and round tho tail, its pure white colour contrasting ngreeably with 
tho colours of the croup and thighs; the fade, forehead, and legs, os 
well os the tuft of long hair between the horns, are of a bright and 
deep rod, as are likewise the backs of the ears; tho neck, shoulders, 
flanks, rump, and outsides of the thighs, are of a clear gray colour, 



The Madoqua (If. Saltiana). 

like that of the American gray squirrels, each hair being annulated 
with alternate rings of black and white; the book, from the shoulders 
to the ramp, is a deep reddish-brown ; and the breast, belly, interior 
of the fore arms and thighs, and hinder surface of the hips, of the 


most pure unmixed white, forming altogether a variety, clearness, 
and brilliancy of colouring rarely met with among quadrupeds. The 
tail is very Bhort, being in fact little more than a more stump; the 
ears are round and nearly the length qMjhe horns; the hoofs small, 
well-formed, and, like the horns, of a deC^black colour; tho forehead 
is perfectly flat, and the head is oompressed suddenly below the eyes, 
and tapers to a small and attenuated snout; the legs are long in 
proportion. to the weight of the body, and so small that they scarcely 
equal the little finger in thickness. 

The Madoqua is found in all parts of Abyssinia, where it was 
originally noticed by Bruce, who discovered it in the country about 
the sources of the Abai, or eastern branch of the Nile. Mr. Balt 
afterwards procured specimens in the mountains of Tigrd, and sent 
the horns and legs to toe British Museum, where they were observed 
by De Blainville, and described under the specific name of Antilope 
Saltiana, in compliment to the distinguished traveller who procured 
thorn. More recently complete BpecimenB have been brought to 
Europe by Rttppell, and Hemprich and Ehrenberg, and the species 
has been well described and beautifully figured both by these travel¬ 
lers and in tho ‘ Darstellung Neuer oder Wenig-Bekaunter Siiugethiere ’ 
of Professor Lichtenstein. Little is known regarding the habits of 
this species. It is said to live in pairs in mountainous districts; and 
Pearce informs us that many of the Abyssinioiis object to eat its flesb, 
from a superstitious belief of its being often found in the society of 
monkeys and baboons. 

* Cephaloput 

Has a large muffle; the tear-bag absent, but it is replaced by a 
naked glandular line formed of two Bcries of pores on tho side of the 
cheek; tho crown crested, forming n tuft between the horns; tho 
horns short, conical, placed fur bock on the hinder edge of the 
frontal bone, and inclined backwards. This genus contains several 
species. 

27. O. quadriecopa (Antilope quadriecopa, Hamilton Smith), the 
Four-Tufted Antelope, is known only from Colonel Smith’s description 
and figure of a male specimen formerly exhibited at Exeter Change. 
The individual from which Colonel Smith’s description was taken 
was brought from Senegal. 

28. O. O'rimmia (Antilope Qrimmia, Desmarest), the Jmpoon, Duyker, 
or Duyker-Boc, is of a yellowish-brown colour, and grayish in winter. 
The hair is yellowish, with black tips. The forehead yellowish-bay; 
the inside of the ears, chin, throat, abdomeu, inside of fore and 
hind legs, and under side of tail, white; tho feet, streak on the nose 
and up the lcgB, and upper part of the tail, black; the oars elongated, 
nearly os long as the head, acute ; the horns black, elongated, sleuder; 
tho base rugose, subangular in front; the skull small and short 

The Duyker-Boc, or Diving-Goat, so called by the Dutch of South 
Africa from its habit of plunging under the bushes in its passage 
through the woods, instead of leaping over them like the generality 
of other Antolopes, is a common animal in Kaffrariamul in all parts 
of the Cape Colony which abound in forest and underwood, from the 
cover of which it seldom ventures, unless occasionally at night to 
steal into a neighbouring garden. It is found alone or in pairs, 
makes its way readily among the thickets and low bushes, and when 
pursued will from time to time stand up on its hind legs to look 
round it, then divo under the branches to reappear again at some 
distance; and thus alternately continuing its flight, and standing up at 
intervals to watch the motions of its pursuers. The peculiar nature 
of the humour secreted by the maxillary glands of this animal has 
given origin to a common saying among the Dutch colonists, that it 
carrios the gall-bladder under the eyes. This species is most probably 
tho animal of which the female was long sinco imperfectly described 
by Grimm, and which has been admitted into systematic catalogues 
under the name of Antilope (frimmia. The A. Plato tie of Colonel 
Smith likewise ajipearH to be identical with, or at most a casual 
variety of the Duyker-Boc, the characters upon which the separation 
is made being by no means constant, and some of them even of 
doubtful authenticity. The Capra eylveetrie (Africana of Grimm), is 
probably this species. Pitomba or Philatomba appears to bo toe 
Kaffrarian name for all the Bush Antelopes or species of Cephalupi. 

29. C. Campbellia (Antilope Campbellia, Gray), the Black-Faced 
Philatomba. This species differs from the Duyker by being much 
darker and more distinctly grisled or dotted, and the under side 
being much whiter. It is possible that it is only a variety of that 
spccios. 

30. C. Burchellii (Antilope Burchdlii, Smith), Burchell's Bush-Boc. 
This species is easily known from the two former by its darker colour, 
and by the under sides and inside of the legs being nearly of tho 
same colour as the back, and not white; and also by toe shortness of 
the intermaxillary bones, and the width of the nose-hole, it inhabits 
the districts more or less covered with underwood in Kaffirland, and 
the country north of the Orange River. When interrupted or pursued 
by dogs, it springs with considerable aotivity over such bushes as 
may stand in its course, and endeavours to plunge into the closest 
busheB for concealment. 

31. C. Madoqua (Antilope Madoqua, Riippell), the Abyssinian Bush- 
Goat, is of a yellowish-brown colour, slightly punctulated with 
black; the neck iB yellowish, toe limbs blacker; the face-streak and 
feet black; the hair rather close-pressed, reddish-gray at toe base; 
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upper portpolizhed, yellow-brown, with dark tips; the forehead ia I 
reddish. Thu species inhabits Abyssinia, and u the Madoqua of 
Bruce. 

82. C. conmatu* (SyMcapm^coronata, Sundevale), the Red-Crowned 
Bush-Buck, is a species foiinu in Western Africa, and is very distinct 
from the last, its colour being lighter, and the fur less rigid and 
close-pressed. 

33. C. sylvicvltnx (AnHlope sylvicultrir, Afzelius), the White-Backod 
Bush-Buck, the Bush-Gloat, and Bush-Antelopo, is about 5 feet in 
length from the muzzle to the root of tho tail, 3 feet high at the 
shoulder, and 3 foet 2 inches at the croup: the head, measured from 
the muzzle to the base of the horns, is upwards of 10 inches long, 
the horns and ears each 4 inches, and the tail with the hair half a 
foot. The circumference of the horns at tho base is 3 inches, and 
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inside of oars whitish; the horns conical, rather elongated, obscurely 
annulated, and slightly recurved. This is the Qrimme of Buffon and 

so A° r iv U “A lmtlvo of w e*tem Africa. 

„ k Ma ' rwcUa (Antilope. MaxweUii, H. Smith,) the Quevei, is of 
i°5 “Wfc* ® olour - H has a rather rigid fur, and tho 
P i a I \ 0 f J t l 1 v thl B llB white - ^ » the Guevei of Buffon, 

a "j £ ,Rn !? Antolo Pe of Pennant and Shaw. It is 
a native of Senegal and Gambia. 

a,tlL?'J*WF™’v nl ?°K pe '?, u V Ua ’ H ' Smith ). tho Noumetzi, Cape 
?i ?,T!h? K ?e At BOC, r 1 foot hi « h ,lt thu shoulder ; the horns 
r g fo hB T l °’ t? e T mrli ’ n of ftn h,c1 ' >'» the female, and 
the tail about 24 niches. 1 ho horns are small, erect, black, slightly 
mclinod backwards and to war's one another at the points, and very 
sharp, with seven or eight minute annuli at tho base ; the ears about 
the Bamo length as the horns, perfectly round at the tips, and nearly 


with a slight inclination backwards, and diverging gradually towards 
tho points. For about half an inch from tho base they aro finely 
marked with a number of small transverse strius, then covered for 
about an inch with little depressions and inequalities, and smooth 
from thence to the points. The ears are situated rather close to the 
horns; they are about the same length as these organs, broad, open, 
rounded at the top, and nearly naked; the oyo-lids are bordered with 
thick black lashes; tho tail is bushy and pendent; the buttocks nearly 
naked; the limbs short and slender; the kneeB unprovided with 
brushes; and the female furnished with two teats. The hair is in 
general remarkably short, sleek, and shining, of a deep brown colour, 
rather paler on the neck and flankB, mixed with gray on the thighs, 
almost yellow on the throat, dun on the cheeks and sides of the jaws, 
eloar brown on tho face, nose, and backs of the (sirs, mid chestnut- 
brown on tho legs and feet. A tuft of long hair surrounds the base of 
the horns, and along the middle of tho back is a longitudinal lino 
of silvery gray which expands upon the croup, and is provided with 
hair considerably longer than that on the rest of the b<sly. The 
tail is black, covered with moderately long hair, and without a 
terminal tuft, 

Tho proportions of this species are heavy and ungainly, and bear a 
considerable resemblance to those of the Hog-Doer of India. The legs 
are short and slender, and appear disproportionod to tho size of the 
body, which is large and heavy; tho head, too, is thick and clumsy, 
though much attenuated towards the muzzle; the neck short and 
thick; the croup depressed; and the back very much arched. This 
species inhabits tlio west coast of Africa, about Sierra Leone, and 
tile sources of tho Pongas ami Quia rivers. It frequents the 
thickets and underwood of the upland plains and moderate mountain 
declivities, keeping close to the cover during tho day-time, and 
quitting it only at early dawn for tho purpose of feeding in the 
neighbouring meadows. It is at this time that it is pursued by the 
hunters, who Elation themselves on tho margin of tho woods, and 
shoot it as it comes out to graze. It is a slow heavy runner, as might 
be anticipated from the size and corpulent make of its body, and 
the shortness of its legs. It affords excellent venison, and is much 
sought aftor on that account. It has long maxillary glands, hut no 
nppearunce of lachrymal sinuses. 

34. C. Ogilhii (Antilope Ogilhii, Waterhouse), tho Black-Stripod 
Bush-Buck, iB of 0 pole bay-brown colour, with a deep black dorsal 
streak, pale boncatli; the crown and haunches brighter bay; tho 
neck, withers, and side of the dorsal line varied with deep brown 
hairs; the streak up the fore legs, upper part of hock, feot above the 
hoofs, and end of tho tail, black. The horns are short, thick, conical, 
very rugoso on the inner front odge of the base. This species is a 
native of Fernando l’o, and was namod by Mr. Waterhouse after Mr. 
Ogilby, the late secretary of the Zoological Society, and the author of 
the articlo * Antelope ’ in tho ‘ Penny Cyclopaedia.’ 

85. O. hadius, tho Bay Bush-Buck, is very like tho last'species, but 
is of a darker bay colour; the legs ore blockish; and the neck bright 
bay, and not blackish-bay as in C. Ogilhii. It is a native of Sierra 
Leone. 

36. O. dorsalis, the Bay Bush-Goat, is of a dark-bay colour, with 

shoulders and legs darker. The hair is brown, a few hairs on the 
haunches tipped with white; the crown and nape, and a broad dorsal 
stripe, block; a spot over each eye, tho lips, sides of chin, front of 
chest, under side of tail, and inside of the thighs, palo brown. It is a 
native of Sierra Loono. , 

37. C. niger, the Black Bush-Buck, is anativo of tho coast of Guinea, 
distinguished by its sooty-black colour. 

38. C. Natalensis (Antilope Natalensis, A. Smith), the Natal Bush- 
Buck, or Rhoode-Boc, is of a bright red-bay colour, and has short 
conical hams. It inhabits the forests about Port Natal and the 
country to the eastward, living in tho thick brushwood which fills up 
the intervals of the larger trees. It feeds on gross, tho young shoots 
of trees, and the delicate twigs of smaller shrubs. It occupies the 
same position at Natal that the little Blue Antelope doss at 

the Cape. , 

39. O. rufilatus (AntUope Grimmia, H. Smith), the Coquetoon, is of 
a deep reddish-bay colour; the legs, nape, streak 69 the nose to the 
crown, and broad streak on back, blackish-gray; the ears blackish; 
the crest and upper part of tail black; the cheeks rather paler; the 
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Kleone-Hoc (A. perjiusilla ). 

naked within ; the head is long and pointed ; tliu maxillary glamls 
not parallel to the plane of tlio face, but nearly in the same lino with 
the greater axiH of the orbits, or rather in lines parallel to them ; the 
forehead and nose are brown, bordered oil each side by a narrow line 
of a sandy-red colour passing from the root of the horns down to the 
muzzle ; the upper parts of tlio body are of a uniform dark slaty- 
brown colour; all tlie inferior parts, including the region under tlio 
chin, tho breast, belly, interior of the fore arms and thighs, and under¬ 
surface of the tail, ashy-gray, inclining to white in some specimens, 
particularly in young individuals; the legs are reddish-brown; and the 
hoofs small, narrow, and pointed. 

This species, called by the Dutch colonists of "tlie Cape Klcene-Boe. 
Kloene Biauw-Boc, Blauw-liokje, all signifying Little Goat or Little Blue 
Goat, inhabits Smith Africa, anil lives singly or in pairs among the 
bushes. It is extremely active, and of a mild and timid disposition ; 
but from tho nature of the thick bushes in which it resides is not 
often seen even in those districts where it abounds most plentifully. 
It is said to exhibit considerable sagacity in eluding pursuit, and 
when domesticated soon becomes familiar, and Icarus to distinguish 
those about it, and to answer to its name. This species is also the 
A. cterulea of Colonel Smith anil tho A. pyginiea of M. Desiuarest, who 
confounds it with the last species. 

42. C. melanorheus, the Black-Bumped Guevei, is of a gray colour, 
with tho rump and upper part of the buck of a black colour. It iH a 
native of Fernando Po. 

43. C. punetulntus , the Grislcd Guevei, is a native of Sierra Leone, 
and is of 11 dark fulvous-brown colour. 

44. C. WhUfiMii, tho White-Footed Guevei, is of a yellowish ash 
colour; the streak over the eyes, cheeks, throat, belly, inside of the 
limbs, and ring round the feet above tho hoofs, ashy whito. It is a 
native of Western Africa. 

Nanotragus 

Has very short conical horns; small roundod ears; slender legs; a 
subpectinate tail, and small triangular hoofs. 

45. N. perpusillus (Capra perpusilla, Limucus), the Royal Antelope, 
the Guinea Musk, and Pigmy Musk, is a native of Guinea- It is of a 
fulvous colour, and has the throat, belly, edge of tho thigh, and tip 
of its tail, white. 

Pelea 

Has conical, erect, scarcely diverging horns, bent forward at the 
tips; the face narrow and elongated.; the nose swollen; the muffle 
large, extended far behind the nostrils; the fur soft and woolly; tlie 
hoofs and false hoofs rather largo; the inguinal pores distinct; the 
teats four. 

46. P, capreola (Antilope eaprtoliu, Lichtenstein), the Rch-Boc 


ANTILOPE-iE. 


ANT1LOPEA3. 


SSI 


or Pcele, in nearly 5 feet in length, and 24 feet high at the shoulder; 
the head is 0 inches long from the muzzle to the root of the 
horns; tho ears and toil, without the hair, about the same length; 
and the horns of tho old male from 0 to 12 inches. Tho head is 
long, and tapers gradually to the muzzle, which is small, round, 
and of a block colour; the horns are perfectly tunooth and without 
any appearance of wrinkles or annuli for tho two-thirds of their 
length next the points, but exhibit a few obscure wrinkles at the 
haso; they arc remarkably Blender, long, straight, parallel, and so 
sharp at the points that the Hottentots and Bushmen use them in 
place of needles and bodkins; the ears also are long, very broad at 
the baso, and attenuajjpd towards the points; the tail long anil bushy; 
the hair, or rather fur, is of a woolly quality, anil of a uniform ash 
colour on the neck, shoulders, sides, croup, and thighs, and white or 
light gray on tho breast, belly, and inner side of the arms and thighs. 
In young individuals it is beautifully frixzlud or curled into distinct 
locks, and its colour is much clearer than in the adults, which have it 
straight, loose, and often tinged with a sandy-brown hue on the upper 
parts of the body. The hair of tho legs in the young animal is like¬ 
wise long and curly like that of a young lainb, but in aged specimens 
the legs are covered with short close hair of tho common quality, and 
frequently with moro or less of a dark brown colour. Tho hair of the 
head, face, and cheeks is always short, crisp, and close; it is brown 
on the nose, light fawn on the forehead and checks, and white about 
the margins of the lips and underneath the chin; the tail is slaty- 
gray above, and white below, and at the tip; and there is a con¬ 
spicuous black spot at the angle of tlio mouth on each side. Tho 
hairs individually arc obscurely annulatcd with alternate rings of a 
gray and light rufous-brown colour, the latter becoming moro con¬ 
spicuous ns the animal advances in age, and communicating to the 
general colour of the fur tho light rufous simile already mentioned. 

Tho Ruh-Boc or Uheo-Boc is of a lighter and moro graceful form 
than the generality of the other antelopes included in tho present 
section. Tho body is long and small, the neck particularly so, and 
tho legs slender and well-proportioned. Its pace, consequently, is 
proportionally swift; it runs with great volocity, keeping close to 
the ground, anil moving by long Btridos, and with a motion so rapid 
and uniform that it seems to glide rather than run. The Hoh-Bocs 
live in small families of five or six individuals, consisting of an adult 
male anil three or four females with their young. Tho males are 
pugnacious, and compel tho young of their own sex to separate them¬ 
selves from the family os soon as they become adult. Their general 
residence is on the Hides of moderate hills, among stunted trees and 
underwood, or in the rocky glens and mountain-passes, in the vicinity 
of the little pools of water which remain after the winter-torrents 
have ceased to flow. Wherever such situations are found, tho 
Rhoe-Boe is not an uncommon animal in Smith Africa. Its flesh is dry 
and insipid, and esteemed less than that of any other of the numerous 
Cape Antelopes. The female produces but one at a birth, which 
grows rapidly, and, if caught at an early period, is readily domesti¬ 
cated. 

Eleotragut 

Has the horns conical, thick, diverging, bent back and then bent 
forwards at tho tip; the face broad ; tho muffle rather large; the fur 
harsh, and that of the back more or less whorlud ; the hoofs and false 
hoofs rather largo; the inguinal pores distinct; four teats. 

47. £■ arundinaceus (Antilope Eleotragut, Schrebur), tho Inghalla 
Riet-Boe, or Reed-Buck, so called from its habit of frequenting 
the roody bonks and beds of dry water-courses, is 4 4 feet in 
length, and 2 feet 9 or 10 inchos high at the shoulder. The head 
is 10 inches long from tho muzzle to the base of tho horns; tho horns 
104 inches in a straight line, and 13 inches along tho curvos, and the 
tail 11 inches. The horns are round, annulatcd at the base, with 
prominent sharp rings anil beautifully striated between, smooth aud 
sharp at the points, and curved forwards with a bold and regular 
sweep, so ns to form almost the segment of a circle. The cars arc 
long and pointed, filled internally with a profusion of whitish hair, 
nntl beneath them, on each side of the head, there is a remarkable 
bald spot of an oval form and shining black colour, which is very 
characteristic of tho species, and readily distinguishes it from all the 
other antelopes with which it is likely to be confoundod. The hair 
over every part of the neck and body is long and rough, of a uniform 
dull ashy-gray colour, sometimes tiugod with red on the upper parts, 
nnd silvery-gray on the throat, breast, belly, and interior of the fore 
arms and thighs. The tail is long and remarkably bushy, being 
covered with a profusion of long woolly hair, for the most part of a 
white or gray colour, with a narrow brown line running down the 
middle of the upper side. The females are in all respects similar to 
tho males, excepting that they are without horns, and of rather 
smaller stature. 

The Riet-Boe is not found in the immediate vicinity of the Cape, 
but farther in the interior of the country it is by no means uncom¬ 
mon, living in purs or small families, and, as already observed, 
frequenting the reeds and rushy banks of mountain-streams which 
flow only during the winter season, and are dried up by the summer 
heats. Sometimes also it is found in woods along the banks of rivers, 
but always in the neighbourhood of water; and a variety, if not a dis¬ 
tinct species, is even Baid to inhabit the plains. This is of a very deep 
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reddish fawn-colour, and has been described by Afzelius and Hamilton 
Smith as a distinct species under the denomination of A. fulvo-ruftda. 
Excepting in the redder shade of its colour, however, and the name 
of Rootle Ilhec-Boc, or Red Roe-Buck, by which it is said to bo distin¬ 
guished among tho Dutch colonists at tits Cape, it does not appoar to 
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differ materially from the common variety, anil the slight shades of 
variation which it does present, arc most probably tho effects of its 
difference of habitat and other accidental circumstances. The mtmo 
may bo said of the A. ItabeUina, or Cream-Coloured Antelope of these 
authors, which does not .appear to present any characters sufficiently 
marked or peculiar to be considered as indicative of a specific dis¬ 
tinction. 

48. E. red unc tut (Antilope redunca, Pallas), the Won to, or Nagor, 
known only from the description of Adanson and the figure of Bufliui, 
is a spocies so nearly resembling the Riet-Boe that somo naturalists 
havo not hesitated to unite them. It is 4 feet long from the imizzle 
to the origin of the tail, 2 feet 4 inches high at the shoulder, anil 
2 foot 6 inchos at the croup; the heodJMkinclics long, the horns 54 
inches, and the ears 5 inches. TliqjBHZFnavo one or two annuli at 
the base, but are smooth and surfing.'throughout the remainder of 
their length; they are erect, papnei, and almost straight till within 
a short distance of the points, whore they curve forwards. Tho 
colour was uniform fawn or pale rod, without any white about the 
breast or belly, and tho hair was long, ropgh, and undulating, and did 
not lie smooth or close to tho body—characters which all tend to 
approximate tho animal to the ltiet-Boe, and more particularly to 
the variety which is said to inhabit the plains. It is found in tho 
neighbourhood of Qoree, on tho west coast of Africa. 

Dr. J. E. Gray rofera the Bohor (Antilope Jlo/ior, Ruppoll) as a 
variety to this species. He says, “ When in Frankfort I observed 
that the male Ant Hope Jlohor from Abyssinia was rather largor than 
tho male of A. redunca from Senegal, in the same collection, anil the 
horns moro slender; tho fcmalo was darker and browner than the 
male: both sexes havo moro black in the carpus and tarsus than tho 
specimen of A. redunca in the same museum. 

The genus Raphicerut, of Colonel Hamilton Smith, appeal's to be a 
very doubtful one. Dr. J. E. Gray says that the author formed it 
“ from two pairs of liorus on part of the frontal bones in tho College of 
Surgoons, which ho called Raphieenu acuticomie and R. suhulata.” 
Tho figures are not sufficient to identify tho species, and wo now 
know that the horns differ greatly in individuals of tho same species, 
and during the growth of tho same specimen. R. acuticomie may bo 
the horns of the Duyker-Boc (Ccphalopus Grimmia). 

2. Cervine Antelopes. 

These Antelopes have rather a heavy body; an elongated tail, with 
short hair at the base, and a tuft of longer hair at the tip; the horns 
elongated and generally of a large size. 

Adenota 

Has a cervine muffle, cordate, and moderate; the nose hairy between 
and over the nostrils; tho horns sublyrute, ringed, when young 
recurved; no tear-bag, or covered by a tuft of hair; the hair of tho 
back whorled, and the hair of dorsal-line and back of head reversed; 
the tail elongated and hairy. 

The only species of this genus is very like the species of Eleotragut, 
but has a smaller and more cervine muzzle and lyrated horns. It 
differs from the next genus in the form of the tail and absence of the 
mane, and from it and Eleotragut in having a tuft of hair in front of 
the orbit 

49. A . Kob (AntUope adenota, H, Smith), the JEquitoon, or Kob, is of 
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chtf beTirandZl.l^nf 0 if f th ° Mcle of tho oars, tho 

chest, belly, and nuudo of the legs mid thighs, tip of tail, and end- 

band above the hoofs are white; tho front of tlxo fore and hind legs, 

withn'thort ! in \^ l,1 *® k 1 U *« hair of dorsal-line reversfd, 

"ith n whorl on tho shoulder and loins. Thorn has been a good deal 
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Ibw the horns elongated, sublyi-ate*l)ont back, and then forward at 
Ho tip; the muffle cervine ; no tear-bog or inguinal pores; the hair 
rough and olongated; the nock covered with longer diverging and 
' ro ,'T l V B lm ‘ r „V tU ? **4 rat ' lor elongated, depressed, hairy on the sides 
and below. The females are hornless and have four teats. 

61. A obut tihpsiprymnut, (Ant Hope elliptiprymna, Ogilby), tho 
Photomok, or Water-Buck. Tho following is Mr. Ogilby’s description ' 
of this animal in the ‘Penny Cyclopaxlia :’-Tho whole length of the 
?" l “T the muzzle to the root of the tail was 7 foot 3 A inches; 
its height at the shoulder nearly 4 feet, and to the top of the horn 
upwards of 7 feet; tho horns measured 30 in<®us upon tho curves, 
tho ears wore upwards of 8 inches long, and the tail, with its terminal 
tuft, 1 foot 9 inches. Tho horns arc very thick and heavy • they 
spread widely outwards, an nearly straight for the fust half of their 
length, and then turn forwards with a gradual and uniform curvature. 
They are surrounded with 24 prominent annuli, forming large knobs 
in front and deeply striatod between, but nearly obliterated behind ; 
tho last six inches are smooth, and the points blunt. Next to the 
character of the horns, this species is most readily to bo distinguished 
l>y a ribbon of pure whito, which passes over tho croup and down 
each hip, uniting between the thighs, and forming a perfect ellipse, 
having the root of the tail in oue of its foci, and contrasting most 
singularly with tho dark rusty iron-gray of tho surrounding parts. It 
is to this mark, which is so peculiarly characteristic of the species, 
that the name of Ellipsiprgmn tin refers. This, animal is a native of 
South Africa, from whence it was originally brought by Mr. Steed- 
man and exhibited with other specimens of South African animals 
in tho Colosseum, Urgent ’h Park. It has got the name of Water- 
Buck from its habit, when alarmed, of rushing into and crossing 
very rapid rivers. It lives in small herds on the luniks of rivers, 
and has not been known trt occur south of 20°. Tho flesh is not 


of confusion about this species. The figure that wo havo given was 
referred by Mr. Ogilby, in tho 1 Penny Cyclopedia,’ to a new species 
which he named Antilopc Kolia. If in description of tho animal, 
however, refers to tho Ant Hope Sing-Sin;/ of Bennett, the Kobim Sing - 
Sing of the British Museum Catalogue. On this species T>r. Cray 
makes tho following observations 

“ A fine fiair has been at Knovvsley some years. Thinking them 
new I described them as A. annuli pea. Mr. Ogilby has called it the 
Nagor; but it is scarcely the Nagor of Buffon. An adult male noticed 
by Mr. Ogilby os tho Koli is now in the museum of the Zoological 
Society. Its bonis, liko the male at Knowslcy, aro much worn down. 
They whistlo like a stag. Builbn (‘Hist. Nat.,’ 12—219, 207, t. 32, 
pi.) figures a skull with horns brought from Senegal, by Adansou, 
under tho name of Kob, which is also called the Petit. Vache Prune. 
Erxlebcn gnve this figure t)ie' name of A. Kob, and Pennant called it 
the Gambian Antelope (‘ SynAj. 39). 

“Tho figure somewhat resemlhtoii^ho lioad of a half-grown male of 
this species, but tho lmrns are longer and have more rings than the 
specimen in the British Museum ; but I am inclined to agree with 
Mr. Ogilby in believing that it was intended for this species. In tho 
.Tardin dos Plantes they called the Sing-Sing the Kob of Senegal. This 
may be a mistake for the Koba. 1 may remark that the horns of the 
Kolia, in the same plate of Button, aro represented with uioro rings 
than are mentioned in tho description. • 

“Colonel Hamilton Smith describes two figures, a male and female 
specimen, which were alive in Exeter Change; and figures the male 
and its skull and horns under tho name of A. adenota, which well 
agrees with this species, and has the poculiar distribution of its hair 
■- hence its namo : but he says, ‘ It has a long open suborbital slit, 
and small black brushes on tho knees; ’ but this I suspect must be a 
mistake, os he himself observes that no lachrymal cavity was found in 
the skull. He might havo mistaken tho tuft of hair for the gland, at 
tho distanco at which ho saw tho specimens. 

“ He also (‘ (J. A. K.’ iv. 221) described a specimen which was 
in Exetor Change, which ho regarded os tho Gambian Antelope of 
Pennant, and oallB it A. forfex. His characters ogreo in most particu¬ 
lars with this species, but ho says, it had ‘ a long lachrymal sinus, anil 
had small brushes on the knees.’ If thero was not some mistake in 
transcribing these descriptions, both these animals should 1)6 GazeUau, 
but I have never seen any which agreed with them. 

“ The young mole, in the British Museum shows the development 
of the horns of these animals. Tho upper rings of tho growing horn 
falls off in large thick flakes as tho horn increases in size beneath : 
this' explains how the extent of the smooth tapering part of the 
horns increases in length as the horn grows; and how Hie number of 
ringH are found to be nearly the same in the various ages and different 
individuals of the various species. Mr. Whitfield informs me that 
the scrotum is rarely developed or dependent externally in different 
kinds of antelopes bofore they have completed their first year.” 

GO. A. Lechie, the LeehGe. This animal is nearly as large as tho 
Water-Buck. It is of a pale-brown colour. Tho orbit and lower part 
of the body is whitish; the front of the logs is dark brown; the 
horns are elongate and strongly knotted in front; the withers have a 
small roundish whorl of hair. Tt is a native of South Africa on the 
banks of tho river Zouga, lat. 21°. There is a male specimen in the 
British Museum. 


regarded as good for food, as it lias a rank pungent smell, mid 
disagreeable taste. 

52. K. Sing-Sing (A nlilopc Kolia, Ogilby), tho Sing-Sing. This specicH 
dirt’ens in the tilltH of its colouring as well as tho length of its liair at 
different seasons of the year. The following aro the characters of 
tho species. Tho colour is reddish or yollowish-gray brown, rather 
grayer on tho shoulders; tho nose, lips, hinder-parts of the thighs, 
undor tho neck from tho ears to tho gullul, a streak over tho eye, and 
ring aliove the hoofs and false hoofs, whito ; the belly and legs, end 
of tail and legs, from shoulder to hock, black. Tho females uni 
grayer and have tho belly and upper part of tho logs paler. 

This animal is called Sing-Sing by all the negroes. They do not 
think that their flocks will lie healthy or fruitful unless they havo a 
Sing-Sing with them, just as a fancy is entertained by pome persons 
in England for having a goat in a stable. Tho English on the 
Gambia call it a Jackass-Door from its nppeurunco, and it is called 
Koba and Kassimauso by tho negroes at Stacaitliy’s Island, its (losh 
is strong, and not pleasant eating. As far as can bo judged by 
recollection and description, the adult specimen at Knowsloy, the 
young male and adult female in the British Museum, the male and 
female at Frankfort, anil the adult lualo in the Baris menageries, are 
tho Hamo species. 

Button figured (‘ Hist. Nat.,’ 210, 2(17, xii. t. 32, f. 2,) under tho name 
Koba, a pair of horns which were in the library of St. Victor at 
Paris. He dosoribed them as larger and more curved above than 
those of the Kob, 18 inches long, und 5 inches in circumference at tho 
lioso; and ho refers them to an animal which Adimson saysis called’ Kolia 
in Senegal and tho Great Brown Cow by the French colonists. Pallas 
refers those bonis to A. PygargM, and the figures and description agree 
in many particulars with the horns of that species, but they aro rather 
longer and have more rings. Pennant (‘ Syn. Mam.’ 38) gave tho name 
of Senegal Antelope to Bufl’on’s short account and figure, but lias 
addod to it tho description and figure of the head of a skin which 
came from Amsterdam, and appears to be A. C'aama of South Africa. 
Cuvier (‘ Diet. Sci. Nat.’ ii. 235,) only translated Pennant’s name to 
A. SmegalenetK. Erxlebcn (‘Syn.’ 293) and Zimmcriiiann (‘Zool.’ 345) 
have translated Pennant’s description of his skin from Amsterdam of 
A. C'aama, and called it A. Koba, referring to Burton’s description and 
Daubonton’s figure. Fischer, Hamilton .Smith, and M. .Nuudwall 
regard tho Koba of Buffon tho same as the Korrigum of Denham and 
Clapperton ; but the horns of that species aro considerably larger and 
much thicker at the bnsothan those described by Dnubenton, and tho 
annulatious of the horns are higher and more regular. It should bo 
remarked that Buffon doser-ibes liis horns ns having 11 or 12 rings, 
but figures them as having 17 or 18. Mr. Ogilby (‘Penny Cyclopaedia’ 
and ‘ Proceedings of Zoological Society') considers Burton's Koba to be 
the Sing-Sing, from tho length of tho horns, and in the number, 
disposition, and form of the rings. H is figure more nearly agrees with 
the horns of that species than of that of the A. Pggarga, to which 
Pallas first referred it; but the horns, according to Dr. Gray.aio repre¬ 
sented much more lyratod than any horns of tho Sing-Sing; indued, 
not one of the specimens which had' come under his observation 
had hail any inclination to assume that form ; but os this is the only 
West-African species which in any way agrees with Burton’s figure, 
perhaps it is best to adopt Mr. Ogilby’s suggestion. The namo of 
Koba or Kob appears to be common to many species. Schinz 
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erroneously considers Vamalit Senegalentia (Antilope adenota and 
A.forfex, H. Smith), as synonyms of this species. (Gray, ‘British 
Museum Catalogue/ Mammalia, Port 111., p. 101. 

utigoccrue 

Has conical, clongato, recurved, rather compressed, ringed horns, 
arising immediately ubovo the orbits; the nape with a linear, erect, 
reversed mane; the tear-bog oovered with a tuft of hair. The female 
is horned, and has two teats. 

53. jE. lencophasue (Antilope leucophcea, Pallas), the Etoac or Blouw- 
Boe is 6 feet in length, and 3 feet 7 inches high at tile shoulder; the 



The Uluuw-Boe (.». leucophirus). 


head is 9 inclios long from the muzssle to the base of the horns; these are 
2 feet 2 inches, measured along the curvos; the length of the cars is 
8 inches; and that of the tail, with its terminating tuft, 1 foot. The 
horns are round, uniformly curved backwards, and marked with from 
20 to 30 prominent and complete rings, the last six inchos being smooth, 
and tho points very ftuo and sharp. The hide of this animal is perfectly 
block, and it is this colour reflected through the ashy-gray hair that 
communicates tho dark-bluo shade which lias given riso to the name 
of Blauw-Boc, or Blue-Buck, by which it has long been known among 
the Dutch at the Caiie of Good Hope. 

Tho Blauw-Boc lives in pairs or small families of fivo or six individuals 
on the open plains of South Africa, north of the Kurrichane. It is 
dangerous when wounded, and during the rutting season in particular 
is said to attack indiscriminately every animal that comes in ite way. 
It is exceedingly swift. Tho flesh is eaten, but is not pleasant. 

Antifojie barbata, H. Smith, the Tnkhaitze, beautifully figured by Mr. 
Daniell in the 'African Scenery,’ is a variety of this Bpccies, and 
differs from the Blauw-Boc by its long flowing mane, copious board, 
and superior size. This animal inhabits the country in the vicinity 
of Latakoo, and is callod Takliaitze by the Betchuanas. It is said 
to be so wild and ferociouB that the natives are afraid to attack it 
openly with the assagai, or spear, as they do other game, but take it 
generally in pitfalls covered over with sticks and earth. It is 
commonly found in pairs upon the open plains, but when dis¬ 
turbed makes for the wooded heights, which are thickly covered 
with the common mimosa, upon which both this animal and the 
Giraffe delight to feed. The name Takhaitze signifies a fierce or 
wicked beast, and expresses the dread with which tho resolution and 
prowess of this powerful animal inspire the Betchuanas, who seldom 
venture to approach it openly. 

A. equina of Geoffrey is also a variety of this species. 

Another probable variety is the Docoi, or White-Mouth of the 
Mandingos, the Kob or Koba of the Joliffs, the Vache Brune of 
tho French in Senegal Mr. Whitfield, who has brought several pairs 
of horns of this animal to England, says that the flesh is very good 
to eat. 

64. M. niger, the Blaok-Buck, is black, with the face white, having a 
dark streak. The female and young are brown. This. species is 
known from the description and specimens of Captain Harris, and also 
specimens in M. Sundevall’s collection. 

Oryx 

Has elongate subulate horns, ringed at the base, straight or 
slightly orohed, placed on a line with the face; the neck maned 
above and below; a subcervine nose, the nose only margining the 
nostrils; the hoofs narrow in front, and false hoofs large- 

65. O. GtutUa (Antilope Oryx, Pallas), the Kookaam or Gems-Boo. 
This is the Oryx of Cuvier, the Papon of Buffon, and the Egyptian 
Antelope of Pennant. It is a heavy stout animal, about 6 feet in 
length, and 8 feet 2 inches high at the shoulder j the length of the 


horns is from 2 feet to 24, that of the ears 7 inchos, and tliat of the 
toil 13 or 14 inches. The horns arc almost perfectly straight, very little 
divergent, and situated in the plane of the forehead; they are 



Gcms-Boc (Oryx Oazella). 


obscurely annulated for half thoir length, block, and blunt in tho male, 
but very sharp-pointed in the female. The earn are large and pointed, 
nnd tho tail pretty uniformly covered with long black hair, forming a 
large switch. Tho general colour of the body is dark rusty-iron gray on 
the tipper parts, and white on the under, the two being separated on the 
flanks by a broad longitudinal band of dark brown or black; and tho 
hair of the back nnd neck reversed. The head is white, and is marked 
with two transverse bandsof deep block, rising from .the root of the horns 
and passing down the face, thon encircling the eye, and uniting under 
the lower jaw with thoso of the opposite Hide. From this point a black 
band passes down tho throat upon the chest, where it divides into 
four, one pair of which pass along the flanks and divide the colours 
of the upper and under ports of the body, the other pair encircles 
tho fore arms; the thighs are likewise block, whilst all the rest of 
tho limbs is white, except a black mark on the canons. On the upper 
Hurfoco, the black lino passes down the neck and bock, and expands 
into a broad dwk on the rump. There colours are all boldly separated 
from one another, and the harshness of their contrast produces a very 
singular effect upon the appearanco of this animal. 

The Oryx inhabits the karroos of South Africa. It is never found 
in the woods, but keeps on tho open plains, and lives in pairs or 
small families of four or five individuals. It is extremely dangerous 
to approach when wounded, if not completely disabled, making 
vigorous use of its long powerful horns, and it is said being not 
uufreijuently the first to commence tho assault. We are even assured 
that the lion himself is afraid to attack this powerful and courageous 
animal, and that sometimes when, pressed by famine, he has vontured 
to do so, he has been beaten off with disgrace, or even paid for his 
temerity with his life. Captain Cumming says that it eats tho bulb of 
the Water-Root, a Liliaceous plant. 

66 . 0. Beiaa (Antilope Bcisa, Riippell), the Beisa. Two specimens 
of this species exist in tho Frankfort Museum, obtained in AbyHsinio. 
They differ from tho last species in having no bunch on the throat; 
the mane of the napo is small and indistinct, and they have no dark 
mark on the rump. 

67. 0. Leucoryx (Antilope Leucoryx, Pallas), the Oryx. This species, 
also referred to in various writers under tho names of tho Milk- 
whito Antelope, the White Antelope, and the Algazel, is known to 
the Arabs by the name of Abu-hard, Jachmur, and Yazmur, and to 
the Persians as El-Walrugh-el-Bukras. It is perhaps tho most 
celobrated of all the Antelope genus, being the species which is 
generally supposed to have given rise to the fabulous Unicorn of tho 
ancients. It is indeed, properly speaking, tho Oryx of ancient writers, 
but many modem authors have followed the example of Pallas 
in bestowing that name upon the Oryx Geadla of Southern Africa, 
with which it is impossible that the ancients could have boon 
acquainted, whilst the present species has received the name of 
Leucoryx, from an epithet bestowed upon it by ASlian on account of 
its white colour. The horns ore at first directed in the plane of tho 
forehead, and have a single gradual and moderate curvature throughout 
their whole course, forming, as it were, the segments of a very largo 
circle; they are small in proportion to their great length, annulated 
about half way up, gradually attenuated, and very- sharp at the 
points. The ears are long, erect, and pointed; and the tail is terminated 
by a very copiously furnished tuft of long hair of a mixed black and 
gray colour, whioh reaches below the hocks. The hair on the head, 
body, and extremities, is universally short, and lies smoothly along 
tho hide, except upon the ridge of the bock, where it is rather longer, 
and reversed, or turned towards the head in a direction contrary to 
that on the other parts of the body, and forming a short reversed 
mane from the middle of the back to the occiput. The head is 
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brown mark descending perpendicularly from each orbit, 
and expanding over tho eteok and a similar stripe passing down the 
centre of the face from the horns to the muzzle; tho whole neck 



. The Oryx (Oryx leumryx). 


also, on the throat as well as on the upper part, is of a uniform rusty 
brown colour, but, with thesessssceptions, all the rest of the body, os 
well us the lega and tail, are milk-white. 

This species is frequently ropresontod on the monuments of Egypt 
and Nubia, and particularly in tho iunor chamber of the great pyramid 
at Memphis, where a whole group of these animals is represented, 
some being driven or pushed forwnrds, and others led by the horns 
or by a cord about the neck, apparently by way of tribute from some 
subject or conquered nation. With ono exception these representa¬ 
tions are invariably in profile, so that only one horn is seen. The 
present species is gregaiiouB, and lives in large herds in Sensor, 
Nubia, and Senegal, feeding principally upon different speeies of 
acacias. 

Our engraving of this species is copied from ono of M. F. Cuvier, 
who supposed it belonged to a different species from the present, and 
referred it to tho Anti-lope GazrUa of Fallas and tho Algazel of Prosper 
Alpinus, both of which we now believe to be identical with Oryx 
Lcucory.r. 

Aililax 

Has slender, elongated, ringed, slightly spirally-twisted horns, 
sloping nearly in a line with the face; the forehead with long hair; 
the neck with u slight gulur mane ; the nose hairy, ovine; the hoofs 
semicircular, thin-edged; the tear-bng marked with a tuft of hair. 

68 . A. ncuomaculatiM (Antilope Addax, Lichtenstein), tho Addax. 



Addax (Addax natomaeulatut). 


The * day is mentioned by Pliny under the name of Strepeicenu, 
which, says he, the Africans call Addax (or it may be Addas, for the 
accusative addacem is the word used in the passage referred to, and 
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it may be derived from oither of these forms in the nominative), 
hrorn the time of Winy the only information which wo had about 
this animal till a very recent period was derived from a figure and 
description of the skull anil horns sent by our celebrated countryman 
Cams to his friend Ueaner, and inserted in tho great work of that 
early naturalist : tho travellers, Riippell, Hemprien, and Ehreuberg, 
rc-discovcred this species, and wliat is singular enough, under the 
ancient African name ascribed to it by Pliny, the Arabs still denomi- 
nating it Akasch, Akns, or Addas, with the addition of the syllable 
Abu (father), which they bestow upon many other animals, as Abu- 
Hanms (bather John) for the Ibis, &c. _ 

The length of the full-grown Addax is 6 tM from the muzzle to 
the root of the tail, and its height at the shoulder 3 feet; the horns, 
measured along the curves, iu-e 3 feet long, tho ears tl inches, and the 
tail, with its terminating tuft, 1 foot. Tho animal is therefore about 
the size of a largo ass, of which it has likewise much of the make and 
proportions, the heavy head, thick neck and legs, and switch tail. 
The horns are round, rather slender in proportion to their length, 
twisted outwards and describing two turns of a wide spiral, minulated 
to within five or six inches of the points, which are smooth and sharp; 
the form of the horns of the female does not differ from that of the 
male, but in the young they are almost straight. Tho oars are pretty 
long and proportionally broador than in most of tho smaller ante¬ 
lopes; the tail reaches almost to the hock, and is terminated byw 
switch of long, coarse, gray hair* Tho wholo head and neck, both 
above and below, are of a deep reddish-brown colour, except a 
transverse mark of pure white across the lower part of tho forehead, 
between the orbits, which expands on the cheeks and half surrounds 
the eyes; a patch of black curly hair surrounds the root of the horns, 
and there is a scanty beard of the sumo colour on the larynx; all the 
rest of the animal, including the entire body from the neck backwards, 
as well as the legs and toil, are grayish-white; the hoofs are black, 
and remarkably broad, to enable the animal to pass more easily over 
the fine and loose sands of tho deserts in which it resides. 

These animals live in pairs on tho sandy doserts of Central Afriua 
and appear to extend over tho greater part of the continent. 
Homprich and Ehreuberg found them in Dongola; anil a pair of 
horns were brought from Boruou by Denham and Clapperton, and 
deposited in the British Museum. 

3. GoatUke A ntclopn. 

Thoso Antelopos have a heavy body; strong lpgs; tlio hoofs and 
false hoofs large ; the tail very short, fiat, and hairy above; tlio horns 
conical and recurved. 

Capricomit 

Has short, strong, conical, inclined, recurved horns, arising l>ehlnd 
the orbit; the nose cervine ; tho inufitc moderate; th'e tear-bag anil 
intcrdigitnl pores large. 

69. C. Sumatrcntix (A u 111 ope Sum at mixta, Desmareat), the Camhing 
Outan, or Sumatran Antelope, first noticed by Mr. Mursdcn in his 



Tile Camhing Outan (C. SumatreH*ii), 


History of Sumatra,’ is about 44 foot in length, and 2 feat 3 inches 
high at the shoulder. The horns are 0 inches long, very thick at the 
base and much attenuated, slightly and uniformly curved bockwnrds. 
The muzzle is distinct and well formed; tho lachrymal sinuses open 
by a small circular aperture, and between them and the muzzle, on 
each side, is a long linear space, nearly two inches in length by a 
quarter of an inch broad, naked, and covered with a soft black 
integument, which represents the maxillary gland, and secretes a 
particular humour. The cars and tail are of moderate length, the 
hoofs very large, the limbs Bhort and stout, and tho whole form of tho 
animal robust and powerful. The body is thickly covered with a coat 
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of long hair, of a dark-lirown colour, almost black, excepting along 
the nape of the nock, on thu shoulders, and inside the ears, where it 
is white, and under the lower jaw, which is of a deep straw-colour. 
The white hairs of the neck and shoulders aro much longer than on 
other parts of the body, and form a kind of flowing mane; the hair 
on the head and limbs, on the contrary,'is much shorter than else¬ 
where, the knees are_ without brushes, and the tail, which is rather 
shorter than the ears, is covered throughout its whole extent with hair 
of moderate and equal length, and of the same dark-brown colour os 
that on the body. 

The Cambing Outan, nr Wild Qoat, so cnllod by tho Malays, 
inhabits the hilly forints of Sumatra, anil is described by Mr. Marsden 
os being of a wild character, extromely active and sure-footed, with 
much of the habits and character of the Common Goat and Ibex, of 
whioh it has the roving fearless eyo and bold undaunted bearing. 

00. C. Buhtdina (U. Thar, Ogilby), the Thaar, Thar, Serow, or Tmo, 
is of a gray, brown, blackish washed colour, with the crown and dorsal 
streak black; the nose, chin, inside of ears, lower part of inane and 
legs below the hooks, whitish. It is a native of Nepaul, and is princi¬ 
pally known by the drawings and specimens presented by 11. H. 
Hodgson, Ksq., to the British Museum. 

The Thar inhabits tho central region of Nepaul, at an equal distanco 
from the snows of thu llimalaynn range on the ono hand, and the 

Sultry heats of the low plains of India on tho other. It is the most 
common of all tho wild ruminants which are found in that country, 
and its chose is the favourite exorcise and amusement of tho lull 
trilies. Its flesh is indeed course, but there is plonty of it—and these 
rude people are easily satisfied on the score of quality, provided tho 
quantity be sufficient. Its habits aro wild and solitary; it is seldom 
found in herds, however small; the grown males especially live 
apart in the mountains, and never seek the society of their species 
exoept during the rutting season. As might bo supposed from its 
heavy make and short stout limbs, is a slow runner, and is soon 
brought to bay; but it leaps well, and makos its way over broken 
ground with greater ease than in open level situations. It is found 
from the eastern confines of Nepaul to the banka of the Sutlege, but 
alsmnds especially towards the east. The Thars differ from tho 
Antelopes in being stout clambering animals, but they aro not allied 
to tho Ox-Tribe. 

01. O. criipa, the .Ta]ianoso Goat-Antelope, lias a harsh crisp brawn 
or brownish fur, with whitish sides, white cheeks, anil legs black-brown. 
It is a native of Japan. 

Nemorhedu* 

Has short, conical, inclined, rocurvod horns, arising from behind thu 
orbits ; tho nose ovine, hairy; the fur short. 

02. N. Goral (Antilope Goral, Hnrdwicko), tho Gornl, is of a gray- 
brown colour, minutely dottod with black; cheeks, uhin, aiul upper 
part of throat, white. 

The Goral- was first described by General Hardwieke in the * Lin- 
neoan Transactions.’ 

This animal inhabits the kingdom of Nepaul, and lives in large 
herds upon the derated plains which crown the lower ridges of 
the Himalayan Mountains. It is wild ami fleet, and when pui-sued 
flies to the rooky hills, where it easily escapes tiie hunter, and is 
indeed rarely takeu except by stratagem. its flesh is considered 
excellent venison. It is entirely confined to tho cold upper regions of 
Nepaul, apd is incapable of bearing the sultry heat of the plains of 
Hindustan. 

’ Mazama 

Has small, conical, round, nearly erect horns, slightly inclined back¬ 
wards, and recurved at the tip, ringed at tho base; tho noso ovine, 
hairy; the fur double, the outer very long, hairy, and dependent, 
the under sliort aud woolly. 

03. At. Americana, the Mazatne, or Spring-Buck. The colour of this 
creature is white; the horns and edge of the nostrils black. It is tho 
Mountain Sheep-Antelope of Bennett, the ttocky-Mountain Sheep of 
Jameson. It inhabits the Kocky Mountains of North America. 

Rwpicapra 

Has elongate slender round horns, nearly erect from above the 
orbit, and suddenly hooked backward at the tip; the nose ovine, 
hairy; the fur soft. 

64, JL Trat/ut (Antilope Rupicapra, Pallas), the Chamois or Gems. 
It is tho only animal of western Europe that partakes in any degree 
of the characters of the Antolojies. The horns ore seldom more than 
0 or 7 inches long, and are nearly parallel throughout their whole 
extent. The entire length of the body ta about 3 feet 3 inches, that 
of the head to the root of the horns 6 inches, that of the ears 4 
inches, of the tail 3) inches, and the height at the shoulders rather 
better than 2 feet. The wholo body is covered with long hair, hanging 
down over the sides, of a deep-brown colour in winter and brownish 
fawn-colour in summer, being m spring slightly mixed with gray: tho 
head is of a very pole yellow or straw-colour, with a dark-brown band 
on each side passing from the root of the ears to the comors of the 
mouth, aud encircling tho eyes aud base of the horns; the tail is short 
and black, and the edges of tho hips and interior of the thighs and 
ears alone white. The face is straight, os in the goat; the ears small, 
ereet, and pointed; and the chin without a beard. In old individuals, 
particularly during tho severe colds of winter, the cheeks chin, and 


throat turn white, and the breast and belly aro at all times of a light 
silvery brown or yellow. Underneath thp external covering there is 
a sliort thick coat of fine wool, which lies close to the skin, and pro¬ 
tects thu animal from the rigours of the cold mountain regions which 
it inhabits. The colours of both sexes are the same, but the females 
are rather smaller than the males, and have horns less abruptly hooked 
backwards. They go five months with young, and kid in March or 
April, producing one or very rarely two at a birth, which they suckle 
till the October following. The young arc fit first of a uniform deep 
yellowish-brown, with tho lower jaw, sides of the head and throat, 
white ; and the same dark bands through the eyes as in the adults 
only not extouding so far back on tho head. 



The Chamois (Itupicapra Tragm), 


Tho Chamois, like the Ibox, inhabits the loftiest chains of the 
primitive mountain ridges, and displays all the vivacity, restlessness, 
and agility of tho common goat. It is extremely impatient of heat, 
and during summer is only to bo found on the tops of tho highest 
mountains, or in deep glenB where the snow lies throughout the 
year: in winter, however, it descends to tho lower ridges, and it is 
then only that the hunters can pursue it witli any hope of success. 
Its senses of sight and smoll are remarkably acute ; it scents a man 
at a very great distance, and displays the greatest restlessness and 
alarm till it obtains a Hight of the object of its terror, leaping 
upon the highest rocks at hand in order to command a more exten¬ 
sive prospect, and uttering a suppressed whistle or hissing sound, 
being all tho time in a state of tho -greatest agitation ; but no sooner 
does he appear in sight than, it flies with the utmost Bpcod, scaling 
rocks which few other animals could attempt, and, if not intercepted 
by stratagem, soon leaves its pursuers far behind. The usual and 
most successful mode of hunting the Chamois is therefore for a party 
of hunters to unito, and surroiiud some mountain-glon which they 
aro previously known to frequent for tho purpose of lying on the 
frosh snow during tho day-time; towards this point the hunters 
advance simultaneously, when the .animals, of course scenting those 
which coma down the wind, retire in an opposite direction and are 
intercepted by another party. The food of the Chamois consists of 
mountain herbs, flowers, ana the tender shoots of trees and shrubs; 
it seldom drinks. Nothing can be more admirable than the agility 
with which it ascends and descends rocks apparently perpondiculnr. 
It docs not descend at a single bound nor in a vertical direction, but 
by projecting itself obliquely or diagonally forwards, striking the 
face of the rock three or four times with its feet for the purpose of 
rcuewing its force, or directing it more steadily to the point it aims 
at; and in this mannor it will descend a rock almost perpendicular of 
twenty or thirty feot in height, without the smallest projection upon 
which to rest its feet. This animal is extremely partial to salt, and 
many stones are met with in the Alps hollowed by the continual 
licking of the Chamois on account of the saltpetre with which they 
abound. The species is found in all the high mountain-chains of 
Europe and western Asia, in the I'yrenoos, the Alps, the Carpathian 
and Grecian mountains, the chains of Caucasus and Taurus, and 
perhaps in other situations. 

Aatilocapra 

Has erect horns arising directly over tho orbit, and ending in a 
conical rocarved tip; the noBe ovine, hairy; the fur very close; the 
hairs stiff, coarse, flattened, wavy; the toil very short. 

65. A. Americana (Antilope farcifer, H, Smith), the Cabrit, or Prong- 
Horn, called Cabree by the Canadian Voyageurs, and The Goat by the 
F ir-Tradcrs. This animal measures 4 feet 4 inches from the nose to 
thi root of the tail; its height is 3 feet at the shoulder, and the same 
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at the croup; the ears are upwards of 6 inches long, and the tail 
about 4 4 inches. The horns rise perpendicularly from the skull, imme¬ 
diately above the orbits; they spread outwards, and are perfectly 


by the ludians, they are only hunted in times of scarcity. The 
females produce one kid, and occasionally two kids, early in tho month 



The Prong-Horn {A. Americana.) 


straight till within 2 or 3 inches of the points, where they curve 
suddenly backwards and inwards, forming a small hook, like those of 
the Chamois. Tho prong is situated upon tlinir anterior face, and in 
adult animals about half-way up from tho root; below it the horns 
arc strongly compressed, rough and scabrous or pearly, like the 
antlers of deer; nbovo it they are round, block, and polished. The 
prong itself is also very much compressed ; it is little more than an 
inch in length, and points forwards, upwards, and a little outwards. 
Tho earn are long, narrow, and pointed; the tail short and bushy; 
tho eye lnige and lively ; the limbs long and slender; and the whole 
form and appearance of the animal peculiarly graceful and elegant. 
The head, ears, and legs are covered with short close liair of the 
common description, but that of tho body is long and padded, and of 
a texture altogether different from that of other animals. Tt is 
tubular or hollow within like the feather of a bin!, but so brittlo and 
devoid of elasticity that it snaps with the smallest effort, and, when 
pressed between tho finger and thumb, crushes like a rood and never 
regains its original form. It stands directly out at right angles to tho 
hide, is about 2 inches lung on the back, sides, and buttocks, but from 
the ears lmlf-way down tho neck it exceeds 6 inches in length, and 
forms iui erect mane, equally conspicuous in both sexes. On the nape 
of the nock, shoulders, back, and hips, it is of. a uniform fawn-colour 
for half on inch at tlic pgint, and light-blue with a tinge of rose- 
colour at tho root; on the sides, chest, and belly, the latter colour 
prevails at the root, and the point is of a pure and shining white. 
The extremities are uniform light fawn-colour throughout, except on 
the interior of tho foro arms and thighs, which are white. A broad 
disk of pure white also surrounds the tail, and passes over the croup, 
and the throat is likewise marked with two transvorso bands of the 
same colour. This is the winter dress of the animal; but Dr. Richard¬ 
son, who has well described it in his * Fauna Boreali-Americana,' 
informs us that in summer when the new coat appears, it has at first 
the ordinary texture and appearance of common hair, mid that it only 
assumes the appearances here described on tho approach of tho cold 
season. 

The Prong-Horn inhabits all the western parts of North America 
from the 53° of north latitude to the plains of Mexico and California, 
that is, presuming this species te bo the Mazama of Hernandez : it is 
particularly numerous on the honks of the southorn branch of the 
Saskatchewan, and on the upper plains of the Columbia River, and a 
small herd annually visits the neighbourhood of the station colled Carl¬ 
ton House, where some even linger throughout tho winter. They aro 
gregarious; frequent the open plains and hills of moderate height, never 
inhabit closely-wooded districts, and migrate from north to south 
according to the season. When the ground is clear, their speed sur¬ 
passes that of most other animals, hut n good horse easily outstrips 
them after a slight fall of snow. They ore extremely curious, and the 
Indians, and even the wolves, as we are informod by Dr. Godmou, 
know how to take advantage of their curiosity to got within roach of 
them, by crouching down, and moving forwards or stopping alter¬ 
nately. The untelopes Wheel round and round the object of their 
attention, decreasing their distance at every turn, till at lost they 
approach sufficiently near to bo shot or captured. This habit 
renders thorn au^osy prey, hut as their flesh is not much esteemed 


II. Antelopes of the Desert. 

In this section tho animals have a brood nose with the nostrils 
subvalvular, and lined with bristles within. Dr. J. K. Gray divides 
theso into two groups, tho JHquitie Antelopes, and the Bovine Antelopejt. 

1. Jiqnine Antelope*. 

^ These Antelopes have a brood, depressed, spongy, bristly muzzle, 
with large nostrils, covered with a largo spongy valve. 

Vonnuehcles • 

Has the horns bent down, and outwards on tho sides, broad at the 
base, nent up at the tip; the noso broad, dilated, spongy, bristly; 
tho nostrils large, oporculatod; tho tail elongate, bushy, liairy from 
the base; the hoofs compressed in front; the intermaxillary bones 
elongated; the nose-hole rather large; the frontal bone much produced 
lieliiml. The female lias four teats. 

_ fid. C. Gnu (Antilope Gnu, Gindin), the Gnu or Kokoon, is about the 
size of a well-grown ass. The neck, body, mid tail precisely resemble 



The Gnu (V. gnu). 


those of a small lmrso, and the pace also, which is a species of light 
gallop, is so perfectly similar, that a herd of Gnus, when seen at a 
distance flying over the plains of South Africa, might be readily 
mistaken for a troop of the wild zebras or quuggos which inhabit the 
some localities, if their dark and uniform colour-did not distinguish 
them. 

The Gnus live in extensive herds on the karroos of South Africa; 
thoy are naturally wild and difficult to approach, and when wounded 
will turn upon tliu hunter and pursue him iu turn, dropping on their 
knees before making an attack, and then darting forwards with 
amazing foroo and velocity. When first alarmed they commence by 
flinging up their heels and capering like a restive horse, tossing their 
heads and tails, ami hutting at tho mole-hills or other objects, hut 
immediately after taking to flight, and traversing the desert with a 
speed which soon carries them beyond the reach of danger. They do 
not run in a confused crowd like sheep or oxen, but in single file 
following a loader, nlid have a pleasing appearance qs they skim 
over the level plains. They are said to bo subject to a cutaneous 
eruption at particular seasons of the year, which tluy sometimes 
communicate to domestic cattle, and which invariably siuls in 
death. 

Tho Kokoon (A. taurina, Burcliell^, is identical with tho common 
Gnu, ns may bo seen by the specimen named Kokoon by Col. H. Smith, 
in the collection of tho London Missionary Society-. 

67. C. donjon (Catoblepas donjon, H. Smith), the Gorgon, or Brindled 
Gnu, has a convex smooth faeo, covered witli hair lying towards the 
nose; the chest not maned. It is of a black colour, varied, and striped 
with gray. It is the Bastard Wilde Boost of flic Dutch at the Cape. 
It lives to the north of the Nu Garcep, or Black River, anil though 
herds feed on its banks, yet it is not known to cross it. It occurs on 
the largo plains north of the Orange River, and when alarmed each herd 
decamps in long regular files. The flesh is good to cat, and is much 
sought after. The Butehuuuas use the skins fur their cloaks find 
mantles. 

2. /ioWile Anlihpet. 

These Antelopes have the noso moderately broad, with a moderate 
or small bald moist muffle; the horns high on the frontal ridge; the 
grinders rather small, without supplemental lobes; the central cutting- 
teeth enlarged at the end. 
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Alcephalue 

Hu the horns lyrato on the upper edge of the rather produced 
frontal bones, thick at the base, and suddenly curved at a nearly right 
angle; nose moderately broad, oervine; muffle moderate, bald, moist; 
,tear-bag covered with a tuft of hair. The female has two teats. 

. 68. A. Bubali a (Antilope Bubalit, Pallas), the Bubale, or Bekkor- 
el-Wash, is about the size of the hugest stag, and is particularly 
remarkable for tho great length of its head, and its narrow, flat, and 
straight forehead and face. 



'flu' Belt'U’r-el.Wash (Alcephalue Jiubalu), 


This animal, called Bekker-ol-WaHh, or Wild Ox, by tho Arabs, U 
common in every part of northern Africa, living in numerous herds 
on the confines or tho Tell or cultivated parts, and the Sahara or 
Desert, and also, according to Captain by on, upon the mountains 
south of Tripoli. Uarhary seems to bo the chief habitat of the species, 
but it somotimes happens that n few individuals find their way across 
the Desert to tire banks of the Nile, where, however, they are seldom 
Been, and, as it is said, only when they stray from their native habitat. 
At the same timo it is to be observed, that its representation occurs 
among the hieroglyphics of the temples of Upper Egypt. Dr. Shaw 
informs us that the Bubale is naturally of a familiar dis]H>sition, 
that the young calves frequently mix with domestic cattlo, and soon 
learn to attach themselves to the herd without attempting to escape 
afterwords. They fight like tho common bull, by lowering the head, 
and striking suddenly upwards with the horns, which are formidable 
weapons eithor for attack or defence. 

6 !). A. Caama {Antilope Caama, Cuvior), the Lecama, nr Ifarte- 
Beest. It is of a gray-brown colour; the dorsal lino, streak on face, 
outer side of limbs, black; a large triangular spot on the haunches 
whitish. It inhabits the plains of South Africa, and is the most 
common of all the large antelopes in that country. It resides in large 
herds, and is a favourite object of pursuit with the natives and 
colonists. Its pace, when at full speed, resembles a heavy gallop, but 
is tolerably quick notwithstanding; and the animal has a habit of 
frequently stopping to gaze at its pumuors when it has got to any 
distance a-head of them. Its manners are sufficiently mild and tract¬ 
able, but when put upon its defence it makes good use of its powerful 
horns, dropping on its knees before charging, and after advancing some 
distance in this position, darting suddenly forwards with great force 
against its adversary. The flesh is rather dry, but of .a fine grain, 
more nearly resembling tho beef of the ox than that of any other 
antelope, except perhaps the Eland, and it has a high gamo flavour 
which makes it universally estoomed. The female produces but a 
single calf, which die brings forth in September or April, and which, 
if taken young, is cosily domesticated. 

Damalie 

Has diverging, sub-cylindrical, lyrate horns; the noso modorately 
broad, cervine, with a small bald moist muffle between and below the 
nostrils; an exposed tear-bag. The female has two teats. 

70. 1). lunatiu {Antilope lunata, Burcholl), the Sassaby, or Bastard 
Harte-Beesty is of a rufous glaucous colour, with the outer sides of the 
limbs dark. It inhabits the south of Africa, between Latikoo and the 
tropic of Capricorn^ It lives in herds of six or ton, in tho flat or 
wooded districts. The flosh is esteemed. When not disturbed it is 
confiding and curious, but when hunted it becomes vigilant and shy. 

71. D. Senegalenei*, the Korrigum, is of a reddish-gray colour; the 
front of the face, from nose to occiput, a small Bpot behind tho eyes, 
a small streak abovo the angle of the mouth, streak on outside of 
limbs above the knees, ami tuft of the tail, black. This animal is a 
native of West Africa, on the Gambia Biver and Mocarthy's Island. 
It is called Yonga or Yongah by the JolifTs, and Tan-Hong by 


the Mandingoes. This species was formerly regarded by Dr. J. E. 
Gray as the Koba of Buffon, but he believes now that this animal is 
referable to the next species. 

72. D. Pygarga, the Nunni, or Bonte-Boc, is of a simple rod colour; 
the outer side of the limbs darker; the streak between the horns, 
face, and rump abovo the tail, white; the temple and upper part of 
throat whitish; the legB whitish, upper and lower part brown, varied. 
The female has the throat and under part of the body white. The 
terms Kob and Koba aro applied to various kinds of antelopes by the 
negroes, and this is the Bpecies to which Dr. Gray believes the horns 
of the animal belong which accompany his description of tho Koba. 

73. 1). albifrone, the BIbsb-Boc, is described by Burchell. “ A half- 
grown specimen,” says Dr. Gray, “ of this spocies, when compared 



lllcRiuIioc (/>. albi/rom). 


with a similar specimen of 1). Pygarga in tho same paddock, was 
darker, with a pale Hpot between the horns, Boparatod by a dork spot 
from the white on tho faco; tho temple was white, with a whito spot; 
tho legs had a brown stripe down the outer side of the front, and the 
throat and rump brown, the latter without any white spot.” 

74. D. Zebra, the Doria. The skins, without head and feet, are alone 
known of this animal. Tho specific name is commemorative of Mm 
Ogilby, whose Christian name was Doria. In the ' Catalogue of the 
Zoological Society,’ it is called the Gilded Antelope. It is a native of 
West Africa. The skins are of o bright golden-brown colour, with 
several black cross-bands, narrowing at the end. 

We might here close our notice of the family of Antelopes, as we 
have come to the end of the species in a scientific point of view. But 
popularly thore is another group of Huminauts, which are known under 
the name of Antelopes, and which were referred to tho article 
‘ Antelope,' in the * Penny Cyclopaedia.’ m This group is not large, 
but comprises some very interesting forms of the family of Humiliating 
Animals. It is called Strepricera, from the peculiar form of tho horns. 

Strepneera. 

Homs subBpiral, inclined backwards; the tear-bag distinct; the 
nostrils nearly together in front; the forehead flat; the males not 
bearded on the chin; the fur white, bonded or spotted; tho females 
have four teats and a small udder. These animals aro distinguished 
among tho Hollow-Homed Bovina Ruminants, by being marked with 
white stripes and spots. M. Agassiz has observed that the horns of 
the Slrepticerte and the Sheep are twisted in contrary directions. 
Mr. Ogilby has observed that the right horn of the Strepeicerce is 
twisted in tho same direction as the left horn of the Sheep, and vice 
vend. There are four genera of this family which may be thus 
divided :— 

I. Limbs equal (Nativos of Africa.) 

a. Nose cervine. Neck, with a linear mane. 

1 . Strepeiceroe. Homs spiral, keeled. 

2. Orea*. Homs straight, with a spiral keel 

b. Nose bovine. Neck, with long hair. 

3. Tragelapkiu. Homs subtriangular, subspiral 

II. Hinder legs short. (Natives of Asia.) 

4. Portae. Homs short, subtriangular. 

75. Strepeiceroe Xwlu {Antilope Strepeiceroe, Pallas), the Eechlongole 
or Koodoo, is a magnificent animal of South Africa, and one of 
the largest of Antelopes, measuring upwards of 8 feet in length, 
and being 4 feet high at the shoulder. The horns of the mole are 
particularly magnificent; they are nearly 4 feet long, and beautifully 
twisted into a wide-sweeping spiral of 2 ( turns, surrounded by a 
prominent wreath wliioh follows all their windings, and is gradually 
obliterated towards tho points, which are rather blunt and directed 
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outwards. They are thick at the base, and marked for some distance I 
up with irregular wrinkles, but not annulated, dark-brown at the 
bottom, black in the middle, and the extreme points white. They 



The Koodoo (Strepticeras Kudu). 

spread boldly and widely outwards, and are usually carried couched 
on each side of the back, on account of their great weight. Tho 
whole muko of this animal is heavy; the head largo and terminated 
by a broad muzzle; tho ears broad and slouching; the limbs thick 
and robust; and tho whole external appearance more nearly resembling 
that of an ox than of an antolopo. The ground-colour of the bock 
and sides is a light fallow-brown, with a narrow white ribbon along 
tho spine, and 8 or 10 similar bands descending from the back, and 
passing obliquely down tho sides and hips; the belly and under parts 
are pale silvery brown. On the neck and withers is a thin spare 
inane of a brown colour, and the chin, throat, and breast are furnishod 
with similar long hairs, forming a specios of beard. The cheeks are 
marked with two or three round white spots, and a narrow gray line 
passes from the anterior angle of the eye down towards tho muzzle. 
The tail is moderately long, and equally covered with shoi-t hair. 

This magnificont animal inhabits the woody ports of Kaffrario, 
principally along the banks of rivers, to which it readily takes when 
|mrsuod, and swims well. It lives in small families of four or live 
individuals. Whon taken young they are readily domesticated, and 
show no inclination to regain their original freedom. The females 
produce one young at a time. Tho large ontelopo called A ygergeen by 
Pearce, in his account of his ‘ Residence in Abyssinia,’ 1ms boon sup¬ 
posed, but with littlo probability, to bo the same ns tho Koodoo of 
South Africa. 

76. Orem Ganna, (Ant Hope Orem, Pallas,) the Impoofoo, Eland, Cape 



The Kliuul (0. Cumin). 

Elk, Canna, or Bastard Eland, is considerably tho largest of all the 
Antelopes, boing the size of a good horse, and measuring 8 feet 
2 incheB in length, and full 5 feet in huiglit at the shoulder. Tho 
horriS of the malo are 1J foot in length, very thick and heavy, almost 
ataight till within 3 inches of tho tips, where they bond outwards. 
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attenuated at the points, and surrounded throughout the greater part 
of their length with a thick spiral wreath, which passes twice 
completely round them, and finishes by becoming indistinct near the 
points, t hose of tho females are lougor and smaller, and the spiral 
wreath is, in some specimens at least, scarcoly to be seen. The head 
is long and pointed, tlie ears are large, the neek thick, compressed on 
he sides, ob hi the ox, and furnishod underneath with a loose hanging 
skin or dewlap, fringed along tho margin with a border of long hair, 
lhore is likewiso a large protuboranee of tho size of a man’s fist on 
the larynx; and it wns probably from this organ, which is likewise 
round in the hlk of Europe, that the animal derived the name of 
inland, by which it is universally known at the Cape. From tho 
centre of the forehead to the root of the tail runs a short erect maiio 
of dark brown hair, which is reversed mi the neck, but directed 
backwards in the usual manner along the spino of the back. The 
length of the spinous processes of the intcrscapular vertebra; produces 
a considerable and sufficiently remarkable clovation of the ah' udders ; 
but there is no actual hump, as in the Uauiel or Indian Ox, though at 
first sight such a formation might lie supposed to exist. The tail is 
upwards of 2 foot long, and terminated by a tuft of long black hair. 
The colour of the body is uniform reddish-fawn on the upper ports, 
and white on the under; the head and neck ashy-gray, but in some ind i- 
viduals the latter colour extends over all tho upper parts of tho body. 

The Kland is » large heavy animal, which, when full grown, weighs 

from 7 to 9 ewts. and, contrary to the usual rule observed among 
Antelopes, is commonly oxtremely fat. Its flesh is consequently more 
prized than that of any other wild animal of South Africa, and the 
largo muscles of tho thighs, in particular, are held in the highest 
estimation when dried and cured, under which form they are 
denominated thigh-tongues. Tho character of this animal is very 
mild, and as it were predisposed to domestication; it is grogariyus, 
and lives in large herds upon the open plains and low hills, the old 
males generally residing apart^Ehuids were formerly very common 
in the immediate neighbouring of Cape Town, but were so much 
limited, that they have long since ceased to frequent the inhabited 
districts, and are now rarely met with except in tho more distant and 
retired parts of tho colony. Being generally very fat and pursy, they 
do not run well, and are soon fatigued; it i» even said that when hard 
run a red oily perspiration has been known to oozo out from the pores 
of their skin, and that they occasionally drop down from plethora, 
f.ike most other animals when hunted, they always run against tho 
wind. As the carcass is weighty and consequently difficult to 
transport, the great object of tho hunters, in the chase of the Kland, 
is to turn their game in such a direction as to drive it close to their 
own residence before killing it; and in fact tho Cape farmers, from 
long practice and intimate knowledge of tho animal’s habits, very 
frequently succeed in accomplishing this masterpiece of Houtli African 
field-sports. They are so gentle that a man on horseback may 
penetrate into the very middle of a herd, without alarmiug them, and 
pick out the fattest and best-conditioned, and as tho old bullH are 
commonly chosen on account of their greater size and weight, it 
not unfrequently happens that tho herd is left altogether without a 
male. There are several very fine specimens of this animal in tho 
Zoological Gardens, Regent's Park, presented by the late Earl of Derby. 

Mr. Livingstone says of this animal—“ Our party was well supplied 
with Eland flesh during our passage through the desert; and it lieing 
superior to beef, and the animal as largo as an ox, it seems strange it 
has not yet beeu introduced into England.” 

77. 0. ltcrbiamis, the Gingi .lungs, is a species found in Western 
Africa on the river Cussiunan. It is of a palo reddish-brown colour, 
with the front of the face, the neck, tho front part of the undcr-sidc, 
a spot on tho front and upper part of tho fore lug, and tho dorsal 
streak, dark black. 

TrageJaphu* 

Has horns conical, tapering, with only ono spiral turn; tear-bag 
distinct; neck and throat with longer hair; nape and back with a 
more or less distinct mono; legs slender; hoofs and false hoofs 
small; females hornless. * 

78. Tragclaphm Euryrerm (Antilope Euri/cerut, Ogilby), the Broad- 
Homed Antelope, has tho head pale-brown; a broad baud lieforo the 
eyes, and two large spots on cheeks, chin, and front of upjsir-lip, 
white. The horns are elongated, thick, scarcely bent forward at tho 
tip ; tho throat covered with long black hairs ; tlfe specimens of this 
species havo come from the Bight of Binfro. 

79. T. Angmii, the Ingaia, a native of Natal, is distinguished 
from the last species by tho slenderness of its lioms, the smaller size 
of its head, ami tho dark colour and small size of the bands and spota 

On go|°y’ script a (A ntilopc tcripta, I’allas), the Guib, measures 4 4 feet from 
the muzzle to tho root of the tail; its height at the shoulder is 2 feet 
6 inches, and at the croup 2 feet 8 inches; the horns are 8 inches long, 
the ears’5, and the tail 0 inches. Tho horns are straight, a little com¬ 
pressed and twisted spirally upon their axis, with two wreaths passing 
round them strongly marked at bottom,-but obliterated within an inch 
or two of tho points. The general colour is a reddish-fawn marked with 
white lilies ami spots. Thu head is unmixod fawn-colour with a dark 
mark on the forehead ami face, white spots in front and beneath eaeh 
eye, and another on the cheek, at some distance beneath tho opening 
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of the ear; the sides of the upper lip and the whole space under the 
chin are likewise white. The neok is unmixed fawn, deep above and 
lighter benonth, with a white mark on the breast: the body likewise 
is deep fawn-colour, with a dorsal line of white and blaek hair inter¬ 
mixed, and rather longer than those on the rest of the body. From 
this dorsal line originate 8 or 10 narrow transverse ribbons of pure white, 
which pass obliquely down over the ribs and hips, and are crossed on the 
sides and flanks by one or sometimes two longitudinal bands of tho 
same colour, running from the shoulder to the hips on each side, in a 
direction parallel to the dorsal line. All these markings are constant 
in the species, and equally common to both sexes : thuy are at regulur 
distances from one another, and, as Buflbn has observed, present the 
appearance of a set of small harness. A few small rouud white spots 
are frequently also scattered over the hips and thighs, as in the Bosch- 
Hoc, and the interior of the fore arms, thighs, and legs are likewise of 
this colour, but the breast, belly, and undor parts of tho body in 
general are uniform fulvous brown. 

The Uuib inhabits the west coast of Africa, from Sierra Leono to tho 
bonks of the Senegal, from the latter of which localities it was first 
brought to Europe by Adansou the naturalist It is said to associate 
with its own spucies, and to form extensive herds, which reside equally 
in the forests and on the open plains, particularly in tho vicinity of 
I’odor and Goree, where these animals are very numerous. Guib is 
their uatno in the Joliff language. The colours are sometimes subject 
to a slight variation as far os regards the number of longitudinal and 
transverse bands on the sides. Colonel Smith has considered this 
difference specific, and has bestowal the name of A. phalcrnta upou 
tho variety with a single longitudinal line on the flanks, retaining the 
original name of A. script a for tho varioty which • is marked with two 
of theme linen. This diMtinction, to nay tho leant of it, in extrumuly 

dotfbtful, and the difference upon which it is founded is in all proba¬ 

bility merely accidental. 

81. T. Jkcula, the Decula, is of a^^ay-brown colour. The bock 
has three or four indistinct cross-bands; iui arched streak on the upper 
part of the side, a few spots forming an arch on the haunches; dorsal 
line, streak on nose, and front of fore legs, blackish. It was originally 
described by Rilppell, and is a native of Abyssinia. 

82. T. tylvatica (AntHupc tylvatica, Spamuann), the JVwoh-Boe, 
moasures about 4 foot from the nose to the root of tho tail, and is 
2 feet 0 inches high at the shoulder. The horns ore nearly 1 foot in 
length, thick at the baso and gradually attenuated, but onding in 
rather blunt points; they are twisted on their own axis, but do not 
form the wide-spreading spiral curves so remarkable in those of the 
Koodoo : from the base, however, two sharp prominent wreaths, one 
on the outer and the other on the inner surfaoo, wind spirally round 
them for the first two-thirds of their length, and are gradually 
obliterated towards the points, which are smooth and polished. Tho 
oars arc huge and rounded at tho tops; the limbs robust but clean 
and well-formed; the tail of moderate length, und similar to that 
of the common Fallow-Deer. Tho male and female are of different 
colours ; the ground-colour of the male is a dark sepia-brown above, 
and white beneath, the head and cheeks being light and sandy-red, 
and tho extremities fulvous; that of the female roddish-fawn above 
and white beneath. Two pure white bauds cross the throat, one at 
the junction of tho head and neck, and the other ut the union of the 
nock with the chest; the lips and chin nro also white ; round white 
spots mark the cheeks, and sometimes tho nose in front of tho oyos; 
similar spots are dispersed irregularly over the hips and thighs, 
to the amount of a dozen or more on each side, sometimes even 
forming interrupted lines. The hair is of moderate length, but it is 
smooth and lies close to tlio body j the backs of the oars are covorod 
with Bhort brown hair; the tail is black above and white underneath, 
and tho pastom joints are marked behind with two oblong spots of 
the some colour, lu very old males the legs become almost uniformly 
gray, and at nil ages there is a white line running down their inner 
surface evon to the very hoof. All theso marks are equally found in 
the females, but not bomg so prominently contrasted, on account of 
the lighter ground-colour of this sex, they am not so conspicuous as 
in the males. There is frequently also a narrow white lint along the 
back, but this is not a constant character in cither sex, and is, for the 
most part, wanting in the females. The young males are of the same 
colour as the adults, but rather lighter, and tho white spots on the 
hips and thighs more faintly markod. 

The Bosoh-Bnc, or Bush-Goat^ as its colonial name implies, resides in 
the woods, which it never quits but during the bright moonlight 
nights, or early in the morning, wheu it comes out to graze on the 
border of the forest, or to niako incursions into the neighbouring 
gardens and corn-fields. Its voice resembles the barking of a dog, 
and its deceitful tone sometimes lewis the benighted traveller into the 
most rumoto aud lonely depths of the forest, in the vain soarch aftor 
some human habitation, which he is all the time loaving behind him. 
It is a slow runner, and easily caught when surprised in an open 
situation, but it keeps close to tlio woods, through which it penetrates 
with greut ease, running with the horns couched backwards along tho 
■ides of the neck, to prevent them from iiiqieding its course by striking 
against the branches, and having the neck and throat frequently 
denuded by rubbing against tho underwood, as it forces its passage 
through the thick covers. The speeieg is monogamous, the male and 


female being always found either alone, or accompanied by one or two 
kids, but never by adult individuals. It is common enough in 
Kaffraria, aud in such parts of the Capo Colony as have sufficient 
foregt to afford it a secure asylum; its flesh makes good venison, that 
of the breast being particularly esteemed. 

83. Portax Tragocamtlut (Antilope picta, Fallas), the Nil-Ghau or 
Nyl-Ghau, ono of the largest and most magnificent Antelopes known, 
being upwards of 4 feet high at the shoulder, inhabits various parts of 
India, whence it has often been brought to England, where it lives 
and breeds, and is not oh uncommon animal. The faco of this species 
is long and narrow; the muzzle large and naked; the horns about 7 
inches long, small, round, and black, rather distant at the base, nearly 
parallel throughout their whole length, pointed and slightly curved 
forwards; they are perfectly smooth and without annuli, but rather 
triangular at the base, and gradually rounded and attenuated towards 
the points. The lachrymal stiluses are large; the ears 7 inches in 
length, broad and rounded like those of an ox; the neck deep und 
compressed like that of tho hotso, hot round and cylindrical as in the 
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Stag and most other Antelopes; and the tail broad, equally covered 
with hair on tho sides and at the root, but terminated by a long block 
tuft, aud descending to tho houghs. The legs are small and well- 
formed, tho anterior rather longer than the posterior; and tho spinous 
processes of the dorsal vertebra: so much elevated between the 
shoulders as to give the animal the appearance of having a small 
hump When at rent, the feet are gathered dose under tho body, and 
the tail turned,in between the bind legs. The hair is uniformly short 
<uid close upon every part of tho head, body, and limbs, excepting 
dong the top of the neck and on the shoulders, where it is long, stiff, 
and upright, forming a thin erect mane which extends from between 
tho oars half-way down tho back, and on the middle of tho throat, 
where there is a species of beard composed of stiff bristly hair. The 
general colour is a uniform Blaty-blue on the upper parts in the male, 
and tawny-red in the female; on the undor parts uniform white in both 
sexes. Tlie limbs and face are almost brown, and the lips, chin, and 
undor surface of the .tail, white. There is it large white spot on the 
throat, and two smaller ones oh the cheeks under the lachrymal 
sinuses; tho pasterh joints are marked in front with one spot, and in 
roar with two conspicuous Spots of the Rome colour, which contrast 
strongly with the dark blown of the surrounding parts, and have 
suggested the specific name of A ntilope picta which was given by 
Fallas to this animal. 

The Nyl-Ghau resides in the dense forests of India, whence it occa¬ 
sionally makes excursions very early iu the morning or during tho 
night, to feed upon the corn-fields of the natives which happen to he 
situatod in the vicinity of the jungle. It is a viciouB animal, of very 
uncertain temper, and as it is both powerful and resolute, and fre¬ 
quently turns upon its pursuers, it is seldom made an object of chase 
except by the native princes, who employ elephants for this purpose, 
or incloBe tho gamo in nets. The uhuo! method which the shikarrees, 
or professional hunters, employ for its capture is to shoot it from an 
elevated platform when it comes out at night or early in the morning 
to feed on the confines of the jungle; this boing likewise their mode 
of destroying tigers, wild boars, and other beasts which they dare not 
attack flpenly. Even in confinement, and when domesticated from 
birth, the violont and changeable temper of the Nyl-Ghau cannot lie 
trusted. Previous to making an attack, it drops upon the fore- 
knccs, advancing in this position till within a proper distance,, then 
darting suddenly forwards with tho velocity of an arrow, and with a 
force which no ordinary animal can withstand. Yet, notwithstanding 
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xta vigour and resolution, it is the most common prey of the tiger, 
which the shikorrees often destroy in the very act of devouring the 
munglod remains of this animal; for, when these ore discovered, the 
hunters always erect their platforms in a convenient situation iu the 
neighbourhood of the carcass, knowing by experience that the tiger 
is sure to return on the following night to glut himself at leisure with 
the produce of hiB previous chaso. The Nyl-Ghau has often bred in 
confinement, both in this country and in India. The periud of gesta¬ 
tion lasts eight months, and two young are most commonly pro¬ 
duced at a birth. At first the young males are of the same rediUsh- 
brown colour as the females, and only usaumo the grayish-blue shade 
proper to their sex on arriving at maturity : their growth is, however, 
rapid, and they attain thoir adult size iu the second or third yeur of 
their age. 

AN TIMON OPH YLLITE, [Antimony.] 

ANTIMONY, a silver-whito metal, slightly bluo, and with a very 
brilliant lustre. Its hardness is as groat os that of gold. It lias a 
specific gravity of 6'7—(i'8. It does not combino with oxygon at the 
ordinary temperaturo of the atmosphere, but is fused at a temperature 
a little below red-heat, and burns very vividly. It is a compact 
brittle metal, and is sometimes found pure iu nature, but never 
abundantly. It occurs mixed with lead, silver, arsenic, and other 
metals, but its most important ore, and that from which it is 
obtained for commercial and medicinal purposes, is the sulpliuret. 
It onters into composition with other metals of several alloys used 
in the arts. Type Metal is composed of one-fourth to one-twelfth of 
antimony, the rest being lead, tin, bismuth, and copper. JIard Pewter 
is made of 12 parts of tin and 1 of antimony ; Britannia Metal of 
antimony, tin, bismuth, and copper. The markets are supplied with 

the ores of antimony from Hungary, KngUnd, France, and lately 

from Borneo. The following are some of the forms in which 

antimony occurs as a mineral:— 

Natire A ntirnony, with a little silver. SUllite is on antimoniato of 
antimony, the oxide of antimony acting as an acid. There aro two 
oxides or acids of antimony, both of which arc found native, and aro 
called Antimonie Ar.id and Aniimonious Acid. White Antimony is a 
sesquioxide of antimony. Antimono-phyllite is an impure oxido of 
antimony. Gray Antimony is a compound of three of sulphur and one 
of antimony. It occurs in masses or veins in Metainorphie and 
Igneous racks. It fuses rapidly in the flame of a candle. It is often 
soen in long prismatic or ooicular crystals with strong vertical striic. 
Xinkenite is a sulphuret of antimony and lead, containing 45 per cent, 
of antimony. Plagiimite is the same, but contains only 88 per cent, 
of antimony. Feather Ore is the same, with 31 por cent. Boulanger it e 
the same, with 254 per cent. Jamcuonite is a sulphuret of antimony, 
with iron and bismuth, containing 35 per eeut. of antimony. Bed 
Antimony is also called Bernice Mineral and Antimony Blende, und is a 
mixture of the sulphuret and oxide of antimony, containing 75 por 
cent, of the latter. Antimoniate of Lead contains 31 per cent, of 
antimony. A remind Antimony contains 02 per cent, of arsenic and 
37 per cent, of antimony. Berthicrite or Ilardingerite is a sulphuret 
of antimony and iron. The following aro sulphurets of antimony and 
lead : -Stdnmannite, Killbrickenite, Kobdlite, White Silver, (jcolcronite, 
and Boulanyerite. 

(Anstod, Elementary Course of Mincralogy, Ac.) 

ANT1KRHTNUM, a genus of plants belonging to the natural 
order Srropludariaceie. This genus is the typo of a soction of the 
order to which also the genera Linaria, Anarrhinmn, Manrandia, 
Galvcsia, Lophoupcrmam, and lihodochiton belong. It is characterised 
by a 5-parted oblique calyx; a personate corolla, gibbous at the base, 
but with no distinct spur; the lobes of the upper lip erect, those of 
the lower spreading, 3-lid, with tho middle segment smallest, and a 
bearded palate which closes the mouth ; tho capsule 2-celled, opening 
by two or three pores at the top; seeds oblong, minute, with black 
testa. The species are annual or perennial, rarely shrubby. Tho 
leaves are feather-veinod, and entire, opposite below, and usually 
alternate above. Two of the species aro indigenous to Great Britain. 
All of them produce showy flowers, and aro much cultivated in 
gardens. Their medicinal properties ore not very active. 

A. majae, Great or Common Snapdragon, has lanceolate, oppoBito 
or alternate glabrous leaves, racemose fiowem, ovate obtnse sepals, 
much shorter than the corolla, and the upper lip bifid. This plant 
attains a height of one or two feet, and lias purplisli-red or white 
flowors. It is found in Great Britain on old walls and chalk cliffs, 
especially in the neighbourhood of London, but it is undoubtedly a 
naturalised plant, being truly indigenous in the south of Kuropo anil 
the north of Africa. In gardens a variety is often seen with doublo 
flowers. The leaves are bitter and slightly stimulant. 

A. Orontinm, Orontium Snapdragon, or Calvos’ Snout, has linear- 
lanceolate opposite or. alternate leaves; the flowers loosely spiked, 
distant; tho Bepals linear and longer than the corolla. This plant 
appears to be truly indigenous in England and Ireland, where it occurs 
in dry sandy and gravelly soils. It is also a native thgpughcmt 
Europe, in the islauds of the Mediterranean, and the north of Afrioa. 
It has been found invirginia, but it has been probably introduced. 
Its leavos as well as those of other Bpeoies have been used as cataplasms 
in indolent tumors. _ ... 

Don enumerates twelvo other species, many of which have been 


introduced into our gardens. They aro pretty border-flowers, and 
adapted for rock-work. They are easily cultivated; the perennial 
sjiedes may bo increase, 1 by cuttings, and tho annual raised by seeds. 
1 be species from subtropical districts will however require a frame 
or the greenhouse in the winter. 

Botany; Don, Gardener's Dictionary.) 

AN I HIMOLITh., in Mineralogy, a hydrous silicate of alumina, with 
lime and potash. According to Dr. Thomson it occurs in stalactitical- 
looking masses about the length and thickness of a finger, adhering to 
the summit of cavities in an amygtlaloidal rock. In tho centre of 
each stalactite is a crystal of calcareous spar, or a fibrous-looking 
round mass, pretty long, and having a foliated structure ami a brown 
colour, consisting of culouroous spur. Colour chalk-wliito. Texture 
fine silky fibrous. The fibres diverging from tho central nucleus. 
Opaque. Dull. Hardness 8"75. .Specific gravity 2 , 0!)ti4. 

When heated it loses water and hydrochloric acid. Before tho 
blowpipe it softens into an enamel, and with .phosphate of soda gives 
very slowly a transparent colourless glass. It gelatinises iu hydro¬ 
chloric acid. 

Found on tho sea-shore at Bcngore, about four miles from tho 
Giants’ Causeway, on the north coast of the county of Autrim. 

Analysis by Dr. Thomson : - 
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AO'RTA, from a Greek word, hoprii. The aorta is tho great reuse 
from which all the arteries of^c body which carry nxl blood derive 
their origin. Itarises from the™ por and back part of the left ventricle 
of the heart. Its origin is directly opposite the lower margin of the 
cartilage of the thini rib on the right sido of tho chest. From this 
jsjitit it ascends behind the pulmonary artery, still inclining a little 
to the right sido of the chest. It coutiuues to ascend as far as the 
top of the socoud vertebra of the liaok. All this part of the vessel is 
called tho Aorta Aeeendms. When it reaches ns high as tho lower 
margin of tho first rib, it bends obliquely backwards towards the body 
of tho third vortelira of tho back. This part of the vessel is called 
tho Curvature or the Transverse Arab of the Aorta. From the thiol 
vertebra of the back, where its arch terminates, it proceeds iu a 
straight course downwards through the chest, immediately in frout of 
the spinal column, and towards tho left side of it. Through an 
opening formed for it in tho diaphragm it passes front the chest into 
the abdomen. All this part of tho vessel, namely that extending 
between tho termination of the arch and tho diaphragm is denominated 
tho Descending or the Straight Portion of the Thoracie Aorta. Having 
passed through the diaphragm into the alxlomen, it is willed the 
Abdomiual Aorta, it continues to descend along the front of the spine 
a little obliquely, until it reaches the fourth vertebra of the loins : 
here it divides into two branches of equal size, and may he said to 
terminate, for it now loses the name of aorta; tlio two great bmnehox 
into which it divides being denominated the Common lliuc Arteries. 
[Hkaut.] 

A'PA'l'ITE, a minoral substance crystallised iu tlio regular six-sided 
prism, usually terminated by u truncated six-sided pyramid. It occurs 
variously modified by the removal of its lateral sides and angles. Its 
specific gravity varies from 3"25 to 3'6. It is scratched by felspar, 
but scratches fluor-spar. In colour it imisbch from white through 
various shades of yellow to green and blue, and some specimens possess 
a red tint. It is usually translucent, but rarely transparent. From 
the analysis of G. Ruse, Apatite appears to be a compound of phosphate 
of limo with fluorido of calcium, in which tho fluorine iB more or less 
replaced by its isomorphous element, chlorine. 

This mineral principally occurs in the Primitive rocks, and is found 
in the tin-veins of .St. Michael's Mount, Cornwall, and also in those of 
Bohemia and Saxony. It has also been observed in a massive mineral 
called phosphorite, which appears to possess u similar chemical con¬ 
stitution, and lias been found abundantly iu bods alternating with 
limostono anil quartz, near Logrosan, in Estrcmndum in Spain. Since 
the practice of applying phosphate of limo to tlio soil has come into 
use, it was proposed to employ this mineral; but it does not appear 
that any of tho phosphate of lime which is now used in artificial 
manures is obtained from this source. The phosphate of lime thus 
employed seems to owe its origin to an organic cause. [CornoLlTKS.] 

APE is sometimes employed in Zoology to express a genus of 
Quadrumanons Mammals, which closely approaches to the human 
species in anatomical structure, and is justly regarded os the connect¬ 
ing link between man and the lowor animals. The word ape seetus to 
be of doubtful origin : in German it is Affe, from which tjbe verb iiffrn 
appears to have come. This is perhaps moro probable than to suppose 
that affe comes from iiffen. The name exists, with very slight varia¬ 
tion, in all the modern languages of Toutonic origin; as Ape iu 
English, Affe in German, Aap in Dutch, Ac. Those also aro the only 
European languages which possess original appropriate names to 





371 


API 


APB. 


273 


distinguish these animal* from monkey* in general. Our own language 
« evun more copious than others in terms for distinguishing toe 
different characters of this clam of animals; thus we say that an Apt 
is a monkey without a tail, and a Baboon a monkey with a short tail, 
reserving the term monkey more particularly for those species whioh 
have very long tails; and though our early writers use these three 
words indiscriminately as sjmonymes, and apply them indifferently to 
the same animal, yot the significations here given have generally pre¬ 
vailed since the tune of Ray, and are now almost exclusively adopted. 

must be confessed however that these significations are extremely 
vague, and oertamly do not express the zoological relations which 
subsist between the different sections of this group of animals 
According to its modern aoological definition, the gonusApe, or 
i tut ^ mpnse ® “3?* quadrumanous mammals which have the 
i KUae , n SK3LM d * orm 88 > n man, and which possoss 
ther tails nor cheOufe^Pis. This definition, whilst, on the one 
hand, it excludes owtaamilfes baboons and monkeys, comprehends, 
on the other, the three sub-genera of Orangs, Chimpanzees, and Gib¬ 
bons. Kor are these the only characters which the Apes share in 


the inferior animals. The great length of the fingers and. anterior 
extremities, compared with those behind, are precisely what we observe 
among winged mammals, only that the fingers are not connected by 
a flying membrano; and their economy and habitat equally corre¬ 
spond with this intermediate structure. They are neither confined 
to the surface of the earth like the generality of mammalsj nor do 
they possess the power of elevating themselves into the air, Hke -the 
bats; but they choose a middle habitat, the forests, 'where they 
habitually reside, and whore they move about with an ease'and 
velocity which con only be compared to actual flight. On the other 
hand, when compelled by circumstances to traverse any part of the 
earth’s surface, thoir pace, properly Speaking, is neither that of a 
biped nor of a quadruped; they do not wnlk upright like a man, nor 
yet do they walk upon all-fours like the lower animals. The great 
length of their arms prevente them from adopting either Aff, these 
modeB of progression in its simple form, but they avail thomSaves of 
this very circumstance in another manner. Their long arms serve 
them instead of crutches, and their paoe is precisely that of a lame 
man who walks with the assistance of these instruments. From the 
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common. They, of all other animals, approach most nearly to the 
human spodes in organisation, although their points of inferiority are 
more numerous than at first sight appear. The arms are so long as 
almost to touch the ground when tho animals stand erect on their 
hind legs ; but tho legs themBolvcs are scarcely ono-third of the entire 
height The legH moreover are not in the same line with tho thighB; 
the kuees are turned outwards, and the foot are articulated at the 
anklo in Buch a manner that their soles turn inwards so as to face 
or be opposed to one another. By these means the Apes are enabled 
to embrace or grasp the trunks and branches of trees with much 
greater force than if their members were constructed like our own. 
They thus become essentially sylvan or arboreal animals, and never 
voluntarily abandon the forests, where they find at once tho most 
congenial food and the most perfect security. 

Their whole organisation peculiarly adapts the Apes to these habits. 
Besides the conformation of the extremities just noticed, the fingers 
aud toes are long, flexible, and dceplysepareteff from one another, 
and tho thumb, or interior finger, is completely opposeable to tho other 
four, as well on the posterior os on the anterior extremities: thus, 
their feet and hands are equally formed for prehension. They are 
Ilot Quadrupeds, as Buflbn has justly observed, but Quadrumana; not 
/oufppoted but essentially four-handed animals. One part of their 
organisation renders them intermediate between the bats and ordinary 
mammals; another makes them the connecting link between man and 


Orung-Outan. 

obliquo articulation of the posterior extremities, they rest only on the 
outer edge of tho foot, but the wavering equilibrium thus occasioned 
is secured by the long fore-arms, which can easily tench the ground 
in all directions; and, when an advance is to be made, it is*accom- 
plished by resting the weight of the body upon the half-olosed fists, 
and then swinging the hinder extremities forward, precisely like a 


man on crutches. In their 
fore-arms is turned to tho 
principle of the rope-danc 
their equilibrium oven wi{__ 
that travellers have seen the 'i 
slender trunks of the bamboo; 

side with the most graceful and_ i-r _ 

Another circumstance in the structifi 
differ from most other Quadrumana, hi_ 
their habits; this is the entire wapt of a 
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Though the presence 


or tlam does not always indicate a corresponding function, and 
thougSKiabsenco is not confined to this group of quadrumanous 
ajumalVfbt a long tail would seriously embarrass the nearly erect 
motion of the real Apes; whilst its ubb is in other respects superseded 
by the length of tho fore-arms, whioh supply its place in adjusting 
the proper balance of the body, the only function whioh tho tail per¬ 
forms in the Common moukoya. But another character of still greater 





























importance distinguishes the real Apm from the rest of the Quadru- 
mwja, nameljv the Want of cheek-pouches. These are sacs or oavi- 
tifflf ii) the clocks, which open inside the mouth between the cheek 
and the lower jaw, and serve to hold any extra provision which the 
animal may not at the moment require. The Semnopitheci alone, of 
HU the other monkeys of the old vtorld, resemble the Apes in this 
njspoet, and hence arise some of the most striking resemblances which 
the characters and habits of these two genera present. In other 
respects they are sufficiently distinguished from one another by the 
long tails Of the Semnopitheci, not to mention their extremities of 
nearly equal length, and the peculiar structure of their stomachs and 
teeth. Another character, which is oommon to all the other known 
Quadrumana of the old continents, is found in some species only of 
the real Apes, and is absent in others : this is the possession of Callosi¬ 
ties, .SRjjnsh are naked callous parts of the buttocks, upon which these 
animeff sit when fatigued by the violent and rapid movements which 
they habitually execute. Illiger and some other zoologists have con- 
sjjdpfed this cireumstanoe of sufficient importance to warrant the 
separation of the Apes into two distinct genera, the one characterised by 
the absence of callosities, the other by the presence of them; but it is 
tp be observed, that, even where these organs do exist in the Apes, it is 
always in a rudimentary form; they are never developed to Buck an 
extent as to influence the habits of the animals, and are consequently 
unfit to be considered as generic characters. In other respects, 

except in these diminutive callosities, the Gibbons do not differ from 
the Orangs and Chimpanzees; they have the same system of dentition, 
the same organs of sense, and ths same singular modification of the 
locomotive organs; their manner of life also is precisely the sumo 
both equally take up their habitation in the thickest and most soli' 
tary forests; they inhabit the same countries, and live upon the same 
food. 

The teeth of the Apes, as indeed of all the other monkoys of the 
old world, are of the same number as in man; nor, os far as the 
incisors and molars are concerned, do they present any difference in 
form; but in the adult animals, and more especially in the old males, 
the canines arc developed in the same relative proportion as in the 
Carnivora; the tusks of the full-grown Orang-Outan aro at least as 
large as those of tho lion, and are most formidable weapons. Unfor¬ 
tunately we know but little of the manners of these animals in their 
adult state ; but this circumstance gives us strong reason to suppose 
that the extreme gentleness anil placidity observed in the young 
individuals usually brought into Europo do not always continue to 
characterise them in their native climates, but that their disposition 
alters in proportion to the development of thoir muscular force, and 
that in their adult state they are as formidable and mischievous as 
the Baboons themselves. 

The characters and habits of the Apes present differences which will 
be noticed in speaking of the several Hpecies. As far however as their 
general manners have boon observed, they appear to bo of a gravo 
and gentle disposition, totally free from that petulance and mischie¬ 
vous curiosity which so strongly characterise tho monkeys, properly 
so called, are very affectionate towards those who treat them kindly, 
solemn and deliberate in all their actions, extremely circumspect and 
intelligent, seldom moved to violent passion, but peevish and fretful 
when crossed or disappointed. They never walk on two legs excopt 
when they have occasion to uso the fore hands in carrying something. 
Nearly or altogether deprivod of callosities, they do not repose in the 
manner of ordinary monkeys, ^on their hams, but stretch thomsclvcs 
on their sides, like human beings, and support their heads upon their 
hands, or by some other means supply the use of a pillow. 

For an account of the most remarkable Apes Bee Chimpanzee, 
Obano-Outan, and Gibbon. For an arrangement of the species and 
their relation to other Monkeys Bee Simiadas, and Quadrumana. 

APEBEA, a species of Wild Guinea-Pig. [Cavt.] 

APE'TALdfl, Plants without Petals, constitute one of the divisions 
in Jussieu’s arrangement of plants according to a natural system. 
They comprehend all genera which are Dicotyledonous or Exogenous, 
and which have a calyx without corolla. By some they are callod 
Monoohlamydeous. The character by which those plauts ore definod 
is as constant as any of those which botanists employ for subordinate 
divisions, but it mutt not be considered absolute; for not only are 
many of the genera whioh, in consequence of thoir natural affinities, 
are included' among Apetalous Plants provided with rudimentary 
petals, but it occasionally happens that in orders otherwise constantly 
furnished with a corolla, particular genera occur in whioh no petals 
are produced; a very remarkable instance of which is to be met with 
in the pretty little shore-plant found on most of the sandy beaches of 
t.bi‘» country, and called Ulaux marikma. This species is very nearly 
related to the Primrose, ‘and certainly belongs to tho same natural 
order as that plant, but it has no corolla; in place of which the 
border of the oalyx becomes coloured, and it therefore apparently 
belongs to the apetalous division, although, in reahtygafiSfonns — 
exception to the character of monopetaloua plants. 

APHANH*TE, a mineral consisting of areenio acid'dPtrexide of 
copper, with tfoter. ** 

APHERESE, a mineral consisting of phosphoric acid and oxide of 
copper, and water. 

APHIS, the Plant-Louse, or Puceron, an extensive genus of insects 
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belonging to the order Bomopiera, They are interesting to naturalists 
00 account of their very peculiar eoonomy, and bo lees so to gardeners 
and formers, on whose crops many species pommit most destructive 
depredations. As instances of tho latter we may refer to the Hop- 
Fly (A. Ifumuli), and the Beau-Dolphin {A. Paha), whilst Ml our garden 
flowers, such as the Bose, the China-Aster, the Chrysanthemum, and 
others, suffer from their attacks. During the summer of 1883, the 
cabbage and turnip crops in Kent were much injured and often 
destroyed by countless swarms of .4. Rraaaica. 

These insects are characterised by a soft oval body, a small head, 
entire and semi-globular eyes, antunnio of seven joints longer than the 
body, often setaceous, sometimes thickened towards tho top, the two 
joints at the base very short, the next very long and cylindrical. Tho 
beak (hauetcllum) arises from the under part of tho head between the 
fore legs, and descends almost perpendicularly. The wings, when 
developed, are four in number, bujbapmdHfoturalist* represent tho 
upper wings rather as wing-cases thoir difference of 

texture. The legs are very long and Ammr, in consequence of which 
they walk awkwardly. 

At the extremity of the abdomen most species are furnished with a 
pair of projecting tubes, through whioh they eject a sweet viscid fluid, 
well known under the name of honey-dew, erroneously supposed to lie 
an exudation from the leaves on which it is found. It is uso said that 
the Aphides feed on this, which is impossible from the structure of 
their mouths. Ants however and boos are very fond of it. 

In sketching the history of these singular insocts, it will ho most 
convenient to begin it at tho close of autumn, when many of the 
species, such as A. Quercua, A. Roam, Ac., are numerous, somo winged 
and Borne without wings, of both sexes, so that while the firet may 
fly to a distance, the second are confined to their emtivo plant or its 
vicinity. 

After pairing, the mother Aphis deposits what have baen by somo 
naturalists termed eggs, in a place suitable for their passing tho 
wintor; but different places tire chosen by different species. Somo 
choose the oak, and placo tho eggs on an exposed twig high on the 
tree, others in tho sheltered crevices of bark, or even under ground. 
Bonnet seems to bo of opinion that tho Aphides are always viviparous 
and never lay eggs, wluit are commonly called eggs produced in 
autumn being a sort of cocoon, consisting of the young Aphis 
inclosed in an envelope. From our own observations on those of 
the oak, wo aro convinced that this is the fact; but we cannot affirm, 
upon negative ovidonco, that none of the species lay real eggs. 

The cocoons or eggs, whichever they may Is;, remain torpid during 
tho winter (the parents having died after producing them), and are 
called into life with the return of genial weather in the spring. The 
number of insects .produced must of course correspond to tho number 
of cocoons or eggs mid tho preceding autumn, but beihg all ushered 
into active life at the Hame time, their simultaneous appearance has 
led to the popular but erroneous notion, that they are generated by 
the air. Blighting weather, as it is termed, is also accused of spreading 
the destructive swarms over hop-grounds or bean-fields, but their rapid 
inarease is wholly caused by their wonderful powers of multiplying. 

All the Aphides, it haH been well ascertained, which appear in spring 
aro exclusively females, no males being found till the autumn; and 
these females are ondowed with a fecundity almost incredible. M. 
Latreille says that one femolo during the summer months will produce 
about 25 a day, and M. Udaumur calculated that one Aphis may be tho 
progenitor, during its life, of the enormous number of 5,904,900,000 
descendants. It is not necossary for tho young female Aphides pro¬ 
duced during summer to pair with a mole, which indeed would bo 
impossible, as no males are then to be found; yet these females go on 
producing each their 25 a day of living young ones, all of whioh become 
m a short time as fertile as thoir parent. 

The following calculation of the fecundity of a species of Aphis 
fromJProfessorOwen’s lectures on ‘ Comparative Anatomy,’ will afford 
some explanation of tho extraordinary numbers in which these 
creatures sometimes occur. “The Aphia lanigeru, produces each 
year 10 viviparous broods, and one which is oviparous, and each 
generation averages 100 individuals:— 

1st generation.1 Aphis produces 

2 d „ .100 ono hundred 

3d „ 10,000 ten thousand 

4th ,. 1,000,000 one million 

5th „ . 100,000,000 one hundred millions 

6th „ .... 10,000,000,000 ten billions 

7th „ ... 1,000,000,000,000 ono trillion 

8th „ . . 100,000,000,000,000 one hundred trillions 

9th „ . 10,000,000,000,000,000 ten quatrillions 

XOth „ 1,000,000,000,000,000,000 one quiutillion. 


6th „ .... 10,000,000,000 ten billions 

7th „ ... 1,000,000,000,000 ono trillion 

8th „ . . 100,000,000,000,000 one hundred trillions 

9th „ . 10,000,000,000,000,000 ten quatrillions 

10th „ 1,000,000,000,000,000,000 one quiutillion. 

If tho oviparous generation be added to this you will have a thirty 
times greater result.” 

The female Aphides thus produced must bo regarded as, larvm, but 
they present a more developed condition than the larvoo.of Goleoptcra 
and Lopidoptera. The compound eyes aro developed on the head, and 
the antemue have acquired their mature form and proportions; the 
Bix- thoracic legs have attained their due growth and development. 
The only change which thee^Jertile larvm afterwards undergo : " 
increase of size, and developmJttoftbe reproductive tissues. In tho 
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lost generation, winch, according to the specie# of Aphis, is the 
seventh, ninth, or olovonth, the power which they possess of producing 
t individuals liko themselves ceases. In the last generation wings are 
acquired, and male insects also with wings appear. It is these insects 
winch prod uce eggs, and deposit them where, under the gonial influences 
of the sun, they ore hatched, and thus produce the multitudes which 
zniiko tho attacks of these creatures so remorkablo. 

The number of species of Aphis is very large. In the ‘List of 
Specimens of Homopterous Insects’ in the collection of the British 
Museum, drawn up by Mr. Francis Walker, 826 species of this genus 
aro described. Almost every species of plant gives support to a 
different species of Aphis, each of which lias been described with very 
great accuracy in the list above mentioned. 

The effeots of the attacks of these insects is sometimes of national 
importance. In the year 1802 tho hop-duty fell from 100,000/. to 
14,000/., on account of {ha great increase of tho Aphis. When the 
Aphis has been absef&iShB duty has risen as high as 500,000/. 
The Aphis Rosa is nfopH^PEhictivo to the beautiful plant on which 
it is constantly found. Mfpm-treoa and pear-trees are attacked with a 
species which injures greatly their produce. In most cases these 
insects are green, but a black Bpecies attacks tho bean; whole acres 
of these plants will bo suddenly covered by these insects. Their 
attacks on all plants Boom regulated by the health of tho plant. If 
atmospheric conditions occur which raider plants unhealthy, then tho 
Aphis makes its appoarance. If theso cease, the Aphis then disappears 
also, and ono crop of plants will be attacked several times in the 
same year. Tho Aphides have their natural enemies. The lame of 
the Lady-Bird (CoccinMa), the Syrphus or Boo-like Fly,the llemeroblus 
perta, and several species of fchneumonuke, devour with groat avidity 
several sneoios of Aphis. 

The cliiof rotnedy for tho destruction of tho Aphis is tobacco. 
Where plants oun lie brought together under cover they may bo easily 
exposed to tobacco fumes, but in the open air this is not so oasily 
effected. In this case tho best plan is to apply the tobacco in 
water. The affected bronchos or parts of plauts may be syringed 
with tho infusion, and afterwards washed with pure water. 

APHRITE, in Mineralogy, a crystalline variety of carbonate of 
lime. 

APHRODITA, a genus of Dorsibranchiato Annolides. It is easily 
known from tho rost of the order by two longitudinal ranges of 
brood membranous scales covering the back, and under which the 
gills lie concoalod in form of little fleshy crests. The body is 

f (morally flattened, and shoftar and broader than in other AnnelideB. 
Annelida.] 

APIOCRlNl'TES (Miller), a Fossil genus of Crinoulca, found in the 
Oolitic formations and in tho Chalk. 

A'PIUM, a genus of plants belonging to the order UmMliferrr. 
The only Bpocios of this genus of any importance is tlio Common 
Celery (Apium gravcokm). This valuable vegetable is found naturally 
in the ditches of almost ovory part of Europe. It is even met with in 
the Falkland Islands, whore, if it was originally carried thither, 
it hss naturalised itself. In this country it is very common in tnftny 
places, as for instanco in tho ditches near .Sandwich. 

It is a remarkable fact that this plant, which is so sweet and 
wholesome whon cultivated, is altogether acrid and unfit for food 
when wild. It is by some supposed that the difference betwoon the 
quality of tho two states is owing to so largo a part of tho stem and 
loaves of tho cultivated species being hidden from the action of light 
by the soil which is heaped up about it, and boing in consoquenco 
unable to generate in much abundance tho poculiar principle on which 
tho acridity depends. Whatever may bo tho voluo of this explanation, 
it evidently does not apply to the variety called Celeriac, in which tho 
sweetnoss and wholesome character of cultivated celery are maintained, 
although the leaves aro not at all doprivod of tho full influence of 
light. [Celkby, in Arts and Sc. Div.J 

APOUYNA'CE.E, Dogbanes, a natural ovdor of plants belonging 
to the Monopetalous subdivision of the Exogenous class. Among these 
they aro known by thoir flowers being perfectly symmetrical, tho 
segments of tho corolla all twistod ono way, liko a Catherme-Whool, 
five distinct stamens, a superior ovarium which when ripening 
divulos into two parts that diverge from eaeli other at right angles, 
and by thoir stems yielding, when wounded, a copious milk. The 
inilk is generally poisonous, and that quality is general in the order, 
which abounds in plants tho action of whose juices upon the human 
body is more or less violent. Among these, the Tanghin poison of 
Madagascar [Tanohinia] and Nur vomica [SlRYcnNosl are remarkable 
instances. But some of the spocieB are not unwholesome; os the 
Hya-Hya, or Milk-Troo of Demerara, and the Croam-Fruit of Siorra 
Leone. Caoutchoua Is yielded in abundance by Vahea gummifera, 
Urccola elastica, and WiUughby edulis. Several othor Bpecies yield 
medicinal agents, but they are not much employed in the European 
practice of medicine. _ Considering, however, the great prevalence .of 
poisonous qualities in the order, drugs obtoinaa from any of its 
species should be administered with vory great caution, until it has 
been ascertained that they may be employed without danger. Tho 
order Apocunaccte is only distinguishable from Atdepiadacca by tho 
stamens being distinct from the pistil, and by the pollen not bring 
contained in little waxy bogs. 


A'PODES, in Zoology, an order of Fishes, ineluding, according to 
the Linmeau system, all those which wiriit tho ventral fins, but 
restricted by Baron Cuvier to those which, besides possessing this 
character, ore likewise Malacopterygious. In the latter sense, the 
Apodal Fishes compose a small natural family, almost restricted to the 
groat genus .Mur tern, and of which the Common Eel offers a good 
and familiar example. 

APOPHYLLITE, a crystallised mineral, whose fundamental form 
is the square prism, fig. 1. Its most general modification is obtained 
by supposing the angles of fig. 1 cut off, so as to give rise to a plane 
triangular surface, as is seen at a in fig. 2; these faces a, from the 
plane cutting deeper into tho original crystal till t|wy intersect each 
other, frequently lose their triangular form, and "of courae,.nt the 
same time, the face P again becomes a square, and tho prism will be 
terminated by tho form seen in fig. 3. On acoount of these modifications, 
Apophyllito sometimes assumes the form in fig. 4. 



The inclination of P on a is 120° 5' 

„ I, on a is 128“ 20' 

„ a on a is 101° 18' 

The structure of this mineral is lamellar, and admits of cleavage in 
directions parallel to tho sides of the regular prism, but must readily 
in tho )ier]>endicular to its axis. Its oolour is white or gray, some¬ 
times tingod green or rod. It possesses various degrees of transparency, 
and occurs even opaque. In hardness it approaches noariy to Apatite ; 
and its density varies from 2‘3 to 2‘5. Before the blow-pipe it forms 
a white glass. Its chemical constitution is stutod as follows :— 

8 (Ca + 3 Hi) + (K + 6 Si) + 10 Aq 
and tho mineral is therefore au hydrated silicate of potash and lime. 

Apophyllite lias been found in the mines of magnetic iron-ore of 
Swedon and Norway; in tho leud-mines of the Harz Mountains; also 
in the cavities of several basaltic rocks, at Marienberg in Bohemia; 
at Fossa in tho Tyrol; in the Islo of Skyo, &o. In tho basalts it is 
usually accompanied by Analcime and StUbite. 

This mineral is somotimes called Tessclitc. Albin is a white variety. 

AI’OTHK'OIA (from the Greek a case, a repository), in 

Botany, a name given to Homo of tho organs of reproduction in Cryplo- 
gamia. In Lichens thoroj)reductive matter appeals on tho surface of its 
frond or thallus in two forms. First, in tho form of littlo coloured cups 
or linos with a hard disk surrounded by a rim, and containing tubes 
filled with sporules; and secondly, in tho form of littlo heaps of 
pulverulent matter, which are scattorod over tho surface of tho 
thallus. Theso last are called Sorcdia ; tho first, Apothecia. TIicbo 
organs form tho prineipnl means of distinguishing tho various forms 
of lichens, and consequently it has boen found convenient to indicato 
minor points in their structure by other names. Thus the Apothecium, 
which in English is called a Shield, has various names according to its 
form: Sea'Mum is a shield with an elevated rim; Pclta, aflat shield; 
Tnbcrculum, a convex shield; Trica or Oi/mma, a furrowed shield; 
lArclla, a linear shield; Globulus, a round deciduous shield; PUklium, 
an orbicular hemispherical shield. The parts of tho Apothecium or 
Shield have also obtained distinct names: thus Perithecium is the 
iiuide of tho shield, in which the sporules are immersed; Hypothec'urn 
is the substance that surrounds or overlies the perithecium ; Nucleus 
is tho disk of tho shield, which contains the sporulos and thoir casos; 
and Asci are tho tubes in which tho sporules are contained. 

Apothecia is also the name given to the oases in which the organs 
of reproduction of many of the Alga are contained. Tho reproductive 
granules contained in the Apothecia of both Lichens and Algse are 
called by some writers Gongyli. , . 

APSENDE'SIA (Lam.), a genus of Fossil Polypiaria, from tho 
groat Oolito near Bath. 

APTERYX, a genus of Struthlous Birds, inhabiting Australia and 
the islanAaof New Zealand. It was first described by Dr. Shaw, who 
regarded wt as an extinct form of bird. It evidently belongs to a 
group of birds that were destined talive on the 6orth, only as long as 
they were froe from the attacks of carnivorous enemies endowed with 
greater powers of motion than themselves. Numbers of wingless 
birds, not belonging to tho Struthlous division, as the Dodo and 
Solitaire, seem already to have become extinct; whilst the smaller 
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oongoners of tho Dinornis are Buffering in like manner. The Apteryx 
is not however extinotr as many Btuffod upecimons exi«t in the 
museums of England; and, at tho present moment (June, 1853), there 
is a living specimen - in tho gardens of tho Zoological Society, Regent's 
Park. .Of all birds at present known the Apteryx appears to have the 
wings the most reduced to their simplest rudiments. Its general form 
is that of the Penguin, and in sizo it is seldom quite so big as our 
common gooso. The beak is very long and slender, marked on 
each side with a longitudinal groove, anil covered with a mombrano 
at its base. It differs from other birds in tho completeness of its 
diaphragm, and in the absence of abdominal air-cells. Tho bones arc 
not hollow, as istnostly tho ense in birds; the sternum is very small, 
and tho ribs aradftetmordinarily brood; tho feathers hove no accessory 
plume, and their shafts are prolonged beyond tho back; tho feet hnvo 
a short and elevated hind-too, of which the claw alone is externally 
visible. 

The liativo name of this bird is Kiwi-Kiwi, given it on account of 
its peculiar cry. It is a nocturnal bird, and preys on snails, insects, 
nud worms. Whilst at rest it has tho singular habit of resting on tho 
tip of its bill, which is its most characteristic position. 



Apteryx (/l. nustnilix). 


It mns with considerable rapidity, and when hunted by dogs it 
makes a hole in the earth for the purpose of concealment, or it retires 
into the natural cavitiyp of tho rocks. When attacked it defends itself 
with considerable vigour. The natives hunt it for tho Hako of its skin, 
which is used by tho chiefs for their dresses, and on this account it is 
highly valuoil. 

A'PTYCHUS (Yon Moyer), ono of the generic names of a singular 
Fossil, supposed to bo the remains of a Conchifcrotis Mollusk, or tho 
opercular shell of a Ocphalopod. Its other names arc Tngonellitca, 
Ichthynawgmntea, and Lrpaditea. Tho speoies belong to the Ammoni- 
tiforous strata, and specimens sometimes occur (as at Solonhofcu) in 
tlie last chamber of tho Ammonites.. Tho structure is fibrous. 

AQUATIC ANIMALS. Tho element in which animals habitually 
reside, or to which they occasionally resort for tho purposo of pro¬ 
curing food or seeking shelter, is bo intimately connected with, and 
boors so obvious a relation to, not only their manners and economy, 
but likewise their outward forms and internal structure, that it is not 
surprising that thoBo who first turned their attention to tho study of 
zoology, and sought to introduce tho principles of classification into 
the animal kingdom, Bhould have been so forcibly struck with its 
importance as to have rnnde it tho primary basis of their system. 
“ Animals,” says Aristotle (‘ Hist.’ b. i. c. 1), “ may bo distributed into 
different classes according to their manner of living, their actions, 
their character; and their parts. .... Considered according to thoir 
manner of living, their actions, and their character, they aro divided 
into terrestrial and aquatic. The aquatic aro divided into two classes; 
tho ono, aft is tho case with many fishes, pass their whole life in tho 
water, breathe that cloment, and find tlieir food in it; nor do they 
ever leave it: tho others obtain thoir food in tho water, and oven 
habitually reside in it, but they do not breathe it; they breathe air, 
and bring forth their young on dry land. Among these latter some 
are provided with feet and walk upon dry land, others have wiugs 
and fly, and others, like the water-sorpent, have no feet. .... 
Aquatio animals inhabit seas, lakes, marshes, and rivers." Thoso 
principles of classification, in which tho habits of animals take prece¬ 
dence of those modifications in their organic conformation which 
produce theso very habits, have long since ceased to be ^topted by 
scientific naturalists; notwithstanding which there is ffflhaps no 
inquiry whioh can ongago the attention of tho zoologist more fruitful 
in extonsive views and interesting results than the consideration of 
the organic structure of animals in relation to the elemeut in whioh 
nature has ordained them to live. * . 

Those animals which reside entirely in tho water, ruid seek their 
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food and nurture their young in that element, have their organisation, 
even to the most minute circumstance, rigidly odaptod to these pur¬ 
poses. The extremities by which progressive motion is performed in 
the acts of walking and flying would be u serious impediment to tlio 
movements of animals residing in an element of tho same specific 
gravity as thoir own bodies: these organs accordingly nro either 
entirely wanting, or are retimed to mere rudiments, which sorvo 
mdeod to keep tlio body steady and preserve its equilibrium, but aro 
entirely useless in assisting its progression. Such are tho fins of fishes, 
and the .flippers, as they are called, of the Whale, The real organ of 
progression in both cases is tho body itself, which is prolonged and 
attenuated towards tho tail, compressed on the sides, and provided 
with extremely powerful musclos, with which, by alternately striking 
the water on oithcr Bide, tho animal propels itself forward with a force 
and velocity unexampled in any other class of animated lwings. It is 
upon this principle that a boat is urged forward by means of a single 
oar in tho stem. Tho great majority oftiuSs ^nimnls not. ouly reside 
habitually in the water, and seek their fn^jKMKj^ta, but likewiso breathe 
that element, and aro consequently fumahed with an appropriate 
apparatus for extracting tho oxygen gas from its genond moss. These 
tribes may reside at any depth of tho ocean and for any length of 
time; they ore not under tho necessity of coming frequently to tho 
Burfoce for tho purpose of breathing, and their organisation is modified 
accordingly. Instead of having the tail broad horizontally, it is broad 
in a vortical direction, which enables them to turn with astonishing 
rapidity, and is no impediment, but rather on assistant to their 
forward movements. Rut the caso is different in tho Whales 
and allied animals, which, though residing entirely in tho water, 
breutho air by means of lungs liko ordinary Mammalia, and tire 
consequently obliged to come continually to tho surface. For this 
urpuse they are provided with a powerful cartilaginous tail flattened 
orizontally, by moving which upwards or downwards as the occasion 
requires, they ascend to or descend from tho greatest depths of 
the ocean with almost incredible speed. Fishes, though capable of 
proceeding straight forwards, or of turning with great rapidity, are 
comparatively slow in changing thoir depths; anil if thoy breathed 
air, they would frequently bo suffocated before they could arrive at 
the surfoco, from the vertical position of tho tail not boing adapted to 
propel them in a vertical direction. But by a simple change, merely 
by tho direction of the tail being altered from the vertical to tho 
horizontal position, tho object of nature is accomplished, and the air- 
breathing Cetaceous Animals arc adapted to all the circumstances of 
an aquatic lifo. Another beautiful adaptation is observed in tho 
position of the mammic, for tho Cetacea, like warm-blooded quadru¬ 
peds, suckle their young; these aro situated upon tho breast, ami 
when tho young animal requires to suck, tho mother stands, as it 
were, upright in tho water, with her head and shoulders elevated 
alsive the surface, supporting herself by means of her flippers, or 
fore paws. In this position she is enabled to supply her cub with 
tho food which nature bus provided, and which she could not have 
accomplished hail the mamnuc been placod in any other position. 

There is another extensive tribe of aquatic animals, which are 
provided witli perfect articulated members, sometimes indeed supplied 
with fringes which convert them, into u swimming apparatus, but 
always adapted to enable tho animals to walk or crawl along tho 
bottom. Such is tho case with all tlio Crustoceous tribes- the crabs, 
lobsters, prawns, &c.; and thoso animals, as is well known, can walk 
on dry laud with tho same ease as at tho bottom of tile ocean. When 
they swim, it is by means of the tail, which is always constructed for 
that special purpose, and is large and powerful 

Nor is tho modification of structure less striking when we examino 
those land-animals which breathe air, and resort only occasionally to 
the water. As they are intermediate in habits, so are they likewise 
intermediate in structure betweon these two extremes; and the degree 
in which their organisation is modified, when compared with either 
of the two typos, is exactly proportioned to tho difference of tlieir 
habits and economy. All Mammals and Reptiles, for instance, which 
seek their food in fresli-watcr rivers imd lakes, partake more _ of 
terrestrial than of aquatic habits. Tho extent of water with which 
they nro conversant is, in this case, very small when compared to 
tho extent of land, and their organisation differs but slightly from 
that of ordinary land animals; tlieir extremities are perfectly developed, 
and of tho ordinary form, the principal difference being that tlieir 
toes are united by iui expended web or membrane, which gives tho 
paw a broad oar-like form, and thus converts it into a convenient 
instrument of swimming, at the same time that it scarcely interferes 
with tho most perfect freedom of wnlking and running on land. Of 
this nature ora tho extremities of all the vertebrated terrestrial 
animals which seek their food in frfesli water, tho otters, beavers, Ac. 
among mammnlH; tho whole order of Natatores, comprising tho ducks, 
swans, pelicans, gulls, auks, puffins, &c. among the birds; and tho 
crocodiles, alligators, fresh-wator tortoises, and frogs, among the 
reptiles. All these animals aro, properly speaking, web-foo tod, and 
thoir aquatic habits are loss prominent and powerful than thoir 
terrestrial; their organs of motion in fact arc but little different from 
those of common terrestrial animals. In those which frequent the 
snlt-wator, on the contrary, the aquatio habits greatly predominate 
over tho terrestrial: they llvo loss on land thou in water and the 
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structure of their extremities approximates more to that of purely 
aquatio than of terrestrial animals. Their legs are shorty and inserted, 
or as it were buried, in the common integuments of the body, as far 
os the elbows and knees respectively, leaving apparent only a short 
fin-like paw, which is unadapted to terrestrial progression, exactly 
in proportion to its fitness as an organ of swimming. Their progress 
on land is consequently slow and difficult; they creep rather titan 
walk, dragging the body along the ground, and leaving a broad mark 
behind them. Few species possess even this limited power of terrestrial 
motion; those which do however have the structure of the extremities 
a little less approximated to the form of fins than the purely oceanic 
species. The seals and walruses, for instance, have tho bones of the 
paws and feet similar to those of ordinary land-quadrupeds, only 
much shorter and more flattened, and the hind legs are thrown 
backwards in the same direction as the tail. Still they are enabled 
to use the extremities in . a certain degree for walking or creeping 
on diy land; but the nunjjpreus tribes of cotaceous animals, which can 
execute no kind of motion whatever out of the water, have the bones 
of the anterior extremities listened and connected together like the 
stones of a mosaic pavement, whilst the posterior members are entirely 
wanting. The same is the case with the sea-tortoises, or, os they are 
more properly called, turtles, when compared with those which 
frequent fresh-water ponds and rivers; tho form of their extremities 
approximates more nearly to that of fins than of feet, and their 
aquatic habits constantly predominate over their terrestrial. 

Thus it is that the peculiar form of the extremities not only 
indicates the degree in which on animal is aquatic, but even the 
nature of the element which it frequents. If it inhabits fresh-water 
ponds and rivers, its feet are simply webbed between the toes, but in 
other respects perfectly developed, and its terrestrial habits predominate 
over its aquatic; if, on the contrary, it inhabits the salt water, its 
feet are flattened into the form of fins, the hind legs are thrown 
backwards into the plane of the body, and the aquatic habits greatly 
predominate over the terrestrial. The first are, properly speaking, 
web-footed, the second fin-footed. 

AQUATIC PLANTS, or WATER PLANTS, are those plants 
which live entirely in water, or which roquire a preponderating quantity 
of water as the medium of their existence. The families of plants, like 
the families of animals that live in the wator, are found to belong to 
all classes into which the whole have baen divided, although those 
belonging to the lower classes are by far the most prevalent. Many 
of the familias of plants hiumtg the highest organisation have members 
belonging to them which inhabitants of the water: of this the 
Ranunculus aquatilis is an example in the natural order Ranunculacea. 
All the >pocios of the orders Nyinphwacerv, Catlitrichacea, Cerato- 
phyllacea, and Podostemacea, belonging to the class Exogens, grow in 
water. Among Endogens, tho. orders Ihitomacere, Naiadacca or 
Pluviales, Pistiacea, Alismacea, Ac. consist entirely of water-plants; 
whilst one of the largest of the few families into which Cryptogamic 
Plants arc divided, the A tyre, consists almost entirely of plants which 
live in the water. 

For the purpose of studying the distribution of tho vegetable 
kingdom, water-plants are distributed into several groups. One of 
tho first divisions that suggests itself in the study of their forms is 
derived from the composition of the waters in which they grow. 
Thus wo have those which grow in tho saline waters of the ocoon, and 
those which grow in tho fresh waters inland. Most of the plants 
which grow at the bottom of the ooean or float in its waters belong 
to the family of Alga. [Alq*.] There are however many plants 
not belonging to this order which require the influence of salt-water 
on the sou on which they grow for their production. Thus species 
of the genera SaUdla, Anabasis, Salicomia, and Glatuc will not grow 
but where they can feel the influence of salt-water: hence thoy have 
been called Planta Satina. These plants are found not only where 
the sea washes, but wherever Balt-springs find their way to the surfaco 
of the earth. There is another group of plants which have their 
existence determined by saline waters, but are always found near the 
sea or on the banks of rivers to which the sea has access. Such are 
speoies of Chenopodium, Heliotropimn, Vitex, Eryngium ., Samolus, and 
the Mangrove ( Rhizophora ). These are called Planta Littoralcs, ten 
Maritima. 

The largest proportion of Fresh-Water Plants belong also to the 
natural order Alga, although by for the most conspicuous BpecimenB 
belong to the tribes of Exogenous and Endogenous plants. As the 
sea claims nearly all ths species of the genus Puciu and its allies, so 
the fresh-water claims tne majority of the species of the old genus 
Conferva and its allies. 

Aquatic Plants, .in Horticulture, are those which naturally grow 
in deep water, and are carefully distinguished by the cultivator from 
marsh-plants. The management of them, when they are hardy, is of 
the simplest kind, nothing being necessary beyond planting them in 
boxes with holes in the Bides, and sinking them 3 or 4 feet below 
the surface of a pond, so that the boxes lie upon or among the mad 
at the bottom. 

But for those which demand the protection of the stove or green¬ 
house, some additional precautions are requisite. If left to them¬ 
selves in suoh situations, the uniformity of temperature is such os to 
deprive them in some measure of the repose that they naturally 


receive from the alternation of seasons; kept constantly in a growing 
state, their excitability is gradually destroyed, and death ensues as 
a matter of course. The plants which demand special treatment 
are chiefly these which belong to the natural order Nymphaacea. 
[Watku-Lily.]- The most beautiful of these is. the yictoria regia. 
Various methods have been recommended; but they all depend for 
their success upon keeping in view the principle of periodical rest and 
rapid growth under a high temperature, with but little air daring the 
season of vegetation. 7 

AQUAVIVABIUM, a term proposed to be applied to arrangements 
which contemplate the exhibition of living aquatic specimens of 
animals inhabiting either fresh or salt water. -AJtwMgh it has been 
known from the earliest times that animals livlnjgfc water may ho 
kept in email glass vessels for exhibition by tEs daily supply of 
fresh-water, tho discoveries of modern chemistry have pointed out 
how animals may be kept living in only limited quantities of water 
which never demand renewing. The possibility of accomplishing 
this depends on the absolute balance in nature whioh exists between 
the animal and vegetable kingdoms. [Animal Kingdom.] The one 
set of these beings are for ever engaged in giving off what the other 
requires, and in taking up what the other rejects. It is thus that the 
carbonic acid which is constantly being thrown off the tissues of 
animals is taken up by plants, and thus prevented from contaminating 
the atmosphere; whilst the plant is constantly engaged in giving off 
oxygen gas, and supplying' the atmosphere with this olement of its 
composition which is necessary to the life of animals. The relations 
which are thus found to exist oil the huge scale of the whole surfaco 
of the earth, are found also to occur in a jar of water. If on animal 
is placed in pure water it quickly exhausts *the oxygen it contains, 
and gives out into it carbonic acid gas; the consequence is, that it is 
quickly poisoned unless fresh water with oxygen is supplied. But if 
we placo with the animal some plant that lives in water, it will be 
found that the carbonic acid given out by tho animal will be taken 
up by the plant, and that it will give out oxygen in its placo. Thus 
the water bocomes cleared of its injurious compound, and the needod 
element, oxygen, is supplied. This is really what takes place in every 
pond and pool where the water is fresh, and all that is required to 
make the inhabitants of the pond visible is to put the whole pond, 
plant, and aniraalB into a glass-case. Such a plan has been tried with 
great success, and we propose to call the apparatus ill which it is 
effected an Aquavivorium. 

The first experiments were made with fresh-wuter, and we believe 
the public is indebtod for one of the earliest accounts of such an 
arrangement to Mr. Wariugton, chemist to the Apothecaries’ Company. 
He found out, however, that it was not sufficient to have simply any 
kind of plants and animals; but that, in order to maintain tho balance 
correctly, it was necessary that certain animals which lived on decom¬ 
posing vegetable matter should be present certain seasons of the 
your the tendency to decomposition in the water-plants becomes so 
decided that the water would he rendered impure if this decomposition 
was not arrested. The cure fur this was found in the addition of 
fresh-water Molluscs, to tho jars containing such fish os tho gold-carp 
and stickleback and such plants as the Vallisneria spiralis, Callitriche, 
Ac. Tho best kind of snails for this purpose ore the various species 
of Planorbis. Not only is it necossary that this latter precaution bo 
token to ensure the success of the experiment, but it is of importance 
to guard against the preponderance of animal life. Although in 
most cases it appears that there cannot he too many plants for the 
health of the animal as long os they grow healthily and do not 
decompose, yet it often happens that the excess of animals over 
plants in a given space will destroy the balanco, and lead to the 
destruction of life. We are not aware that any preciso experiments 
with regard to the quantity of water and the number of plants and 
animals have been yet perfori d. We can however state as a fact, 
that a gold-fish has lived for nearly twelve months in about two gallons 
of water with several flourishing plants of Vallisneria spiralis. It is 
probable that a smaller quantity of water would have served equally 
well 

Amongst the fresh-water plants adapted for growing in such jars 
or tanks as we have mentioned, are the Vallisneria spirailis, various 
species of Chora, Anacharis Alsinastrum, Stratiotes Aloidet,.Callitriche 
aut umnal is, C. vernalis, Myriophyllum spicatum, and Eam.uncv.lus 
aquatilis. Such jars afford a good opportunity for cultivating 
the various species of fresh-water Conferva), which all assist in 
keeping the water pure. One of the most beautiful of these is the 
Jfydrodictym utricutatum, which may be easily propagated in this 
manner. 

Although these results have been known for many years, it is only 
recently that any attempts have been mode to cony out the same plan 
with regard to marine animals and plants in sea-water. The only plan 
adopted of keeping the Marine Invertebrate Animals was the lahonoua 
one of. supplying them every day with water from ths sea. For 
upwards of thirty years Sir John Dalyell carried on his observations 
on sea-animals m the city of Edinburgh upon this system. It was 
however known generally amongst naturalists, that by exposing sea¬ 
water to the action of the sir by pouring it from one vessel into 
another, it hecomo perfectly punfied. - In this way many persona 
succeeded in maintaining alive, in the heart of London, Actinia, Star- 
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FuhMf and otlier low forms of Marine animal life. It was however 
left for Mr. Warington to-demonstrato what others hod often theorised 
on, and that was, that marine plants purified sea-water just as 
fresh-water plants purified fresh-water. That the same idea had 
occurred to others is proved by Mr. W. Thomson’s communications 
to the ‘ Annals of Natural History’ (May 1853), and Mr. Oosse’s 
aoflount of Marine Vivaria in his ‘ Naturalist's Rambles on the 
Devonshire Coast.’ The difficulties, however, are greater in main¬ 
taining the balaUco between the plants and animals in soa-water than 
in fresh. This arises from the more sluggish life, both of marine plants 
and animals, and the greater amount of disorganised matter which they 
throw from their surfaces. By care in the selection of sea-weeds, 
avoiding those- wljichnre large and throw off much matter from thoir 
surface, and not [ o vercrowding the water with animal life, jars or 
tanks containing sea-animals and sea-plants can bo easily managed. 
Mr. Warington recommends green sea-weods, such as the species of 
Porphyra, Ac. Mr. Gosao speaks favourably of Chondnu crispus, Iritltea 
edulis, and the Ddcsseruc. In jars or tanks containing these plants various 
forms of sea-animals have been successfully kept for many months. 

The greatest experiment of this kind which has hitherto been 
attempted is in a large glass-building that has been erected in the 
gardens of the Zoological Society, Regent's Park It wns opened to 
the public in May, 1853. This building contains an area of 60 feet 
by 25 feet. The sides of this parallelogram are bounded by ponds 
of plate-glass, each being about 6 feet in length and 2 feet 6 inches in 
depth. They are placed at a hoight of about 3 feet from the ground, 
so that each division presents as it were a submarine picture ’ on the 
line,’ and may bo approached so closely that tho minutest animals 
not microscopic, may bo watched with the most perfect success, 
under circumstances which differ os little os possible from those of 
nature. The wholo of these tanks arc supplied with gravel, sand, 
rocks, and sea-weeds, so as to imitate the rock-pools loft on the sea¬ 
shore by a receding tide, which indood they may be said to represent; 
but with this great odvantago to the observer, that instead of looking 
vertically into a cavity in which tho light becomes less and less in 
proportion to the depth, he has hero the means of examining each 
animal in its tiu-n, under an eflect which is not only most delightful 
in itself, but which, tho water being seen in section through perfectly 
transparent walls, afford the best possible position for investigating 
the structure and functions of the living beings contained in it. 

At present the water in tho ponds or tanks in this establishment 
has not been left to the purifying influence of tho plants which are 
placed in them; a cortain quantity of water being suppliod to the 
fresh-water tanks every day, whilst tho salt-water is gradually drawn 
off and supplied again by dropping, so as to effect aeration by moons 
of tubes above the tanks. This however is only procautionary, at 
the commencement of an experiment on so largo a scale. 

The tanks contain frtSfti-water animals and marine animals. The fresh¬ 
water tanks present all tho more common species of British Fishes, as tho 
Pike, Tench, Perch, ltoach, Rudd, Carp, Eel, Stickleback, Minnow, 
Gudgeon, Ac. Some of tho larger forms of fresh-water Crustacea, as tho 
Crawfish, have also been introduced. With these are placed a large 
varioty of the fresh-water Molluscs, belonging to tho genera Limncus, 
Planorbis, Anodon, Unto, Ac. Theso tanks have been occupied since 
Christmas, 1852, with scarcely any loss. 

The marine tanks are those which will undoubtedly always form the 
most attractive feature in an Aquavivarium, as we are less conversant 
with the habits of these creatures of tho mighty deep, than with 
those of our ponds and rivers. In the establishment in Regout’s Park 
all the classes of tho Invertebrate Animals are represented ns well as 
the fish among the Vertebrate. 

Amongst the Radiate Animals none are moro remarkable for their 
power of resisting destruction than the A ctiniadw, and all experimenters 
agree that they are amongst the animals which may bo moBt success¬ 
fully kept in the Aquavivarium. All the more common British species 
aro now to be seen in the Regent’s Park, and some of remarkable 
size and beauty. The Sertularian Zoophytes and the Polyzoa ure also 
there, but thoir animal inhabitants are too minute to be seen with the 
nakod eye. Specimens of the Rchinodermata, including several forms 
of Star-Fishes (Asterias), the Sun-Star, the common Sea-Egg, and a 
species of ffolothuria, which have lived for some woeks, prove that 
undoubtedly these beautiful forms of animal life will live in confine¬ 
ment, and lead to the hope that some of tho rarer sorts from tropical 
oceans may find their way to our collections. 

As was to be expected, the MoUutca thrive. In the sea they play 
the same part as in the fresh-water : they are the scavengers of the 
ocean. The Pinna, the Oyster, the Fecten, the Cockle, amongst 
bivalves; and the Whelk, the Periwinkle, with many other univalves, 
have demonstrated how large a field of observation is in store for 
those who study the Mollusoa. Several species of those gems of the 
ocean the Nudibranchiate Molluscs, whose forms and oolours are 
only known to us through tho great work of Alder and Haqcock, havo 
been suooesBfully kept alive; whilst tho red leaves of the species 
of Rhadymenia have been starred with their eggs. Various forms of 
Asoidian have lived, and complete the evidence that this 

great group of animals may be watched in their living habits as easily 
as their shells may be examined in a cabinet. 

The Articulata are represented in these tanks by species of Lobster, 
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Crab, Shrimp, and Prawn. Though many of theso are inhabitants of 
the deep ocean, and only reward the labours of the dredger, yet they 
live perfectly well in the shallow lodgings provided for them by tho 
Zoological Society. These facts demonstrate that amongst the Inver¬ 
tebrate tribes there aro none whose habits may not bo studied in tho 
Aquavivarium. 

As yet the evidcnco is not complete with regard to marine fish. 
The only species at prosent triod in liegent's Park have been the 
smaller species that frequent the rocky pools of our coasts. Amongst 
others, the Cork-Wing (Crenitabrus Cornubicus), the Fifteen-Spilled 
Stickleback, the I,ong-Spined CuttiiH, two species of Blonny, and a 
Goby, testify how far this portion of the collection may bo oxtendod. 

As far as experiment has gone, the success of tho Aquavivuriuni is 
complete; and it is not too much to suppose that tho timo will 
speedily arrivo when in ovnry exhibition of auinml life glasH-tanks will 
bo fitted up for the purpose of illustrating the habits of tniu-ine and frosli- 
wator animals. As there are scarcely any limits to tho size of wliiuh 
vessels mado with square plates of glass con be constructed, we may 
hope to see sporting in our zoological collections some of tho monsters 
of tho deep of whoso actions and life wo know absolutely nothing, 
and of whoso forms we only judge by the shapeless mosses which 
thoir skins present when stuffed, or thoir carcasses when bottled in 
spirits of wine. 

Beforo concluding this article, wo would eall attention to the fact 
that the principles on which tho Aquavivarium is constructed are 
also adapted to facilitate the removal from place to placo of moriuo 
and fresh-water animals. These bulks may be easily fitted up on 
board ships, and, with a little attention from day to day-, many of 
those creatures which aro only known to the naturalist by its skeleton 
or its name, might be secured, and brought into our living museums. 

(Athenteum, May 28, 1853 ; Annals of Natural 1listory , May, 1853, 
Qosse, A Naturalist’s Rambles art the Devonshire Coast; Dalycll, 
Remarkable Animals of Scotland.) 

A Q t JIFO LIA '< J K 7E (from aqua, water, and folium, leaf), J/olly- 
Worts, a natural order of plants belonging to tho Polycarpous group of 
Polypetalous Exogens. The species consist of trees or shrubs, with 
altomate or opposite coriaceous leaves. The flowers aro small, 
axillary, solitary, or faBciclod. The sepals 4-0, imbricated in icstiva- 
tion ; the corolla 4- or 5-partcd, hypogynmis, imbricated in [estivation; 
tho stamens inserted into the corolla alternate with its segments, 
filaments erect, anthers adnate ; no disk : the ovary fleshy, superior, 
somewhat truncate, with from 2 to 0 cellar ovules solitary, pendulous 
from a clip-shaped funiculus; stigma ^Kbscssile, lolicd; tho fruit 
fleshy, iudehiscent, with from 2 to 0 stones; the seed suspended, 
nearly sessile, with large fleshy albumen, and u small 2-lolasd embryo 
lying next the liilum, with minute cotyledons and superior radicle. 
(Lindley.) 

This order, which is named after the Jle.c attitifolium, the Common 
Holly flr.Kx], was included by Jussieu in Rhtmiiavne. It has however 
been well characterised by lironguiort, in his memoir upon Hhamucous 
Plants, under tho name Ilicinrtr. 

This order differs from Celastracetr, in which it is often included ns 
a section, in the form of its calyx and corolla, in tho insortiou of the 
stamens, and in tho structure of the ovary and fruit. It agrees closely 
with Rbmacete, from which, according to Brongninrt, it only differs in 
possessing hermaphrodite flowers, and stamens equal in number to the 
segments of the corolla. 

This order has but ono representative in Europe, the Common Holly 
(/far aquifolium). The great bulk of tho species are found in North 
and South America; some are found at the Capo of Good Hope. 

Tho useful x>huits of this order are found in tho genera Ilex, 
Myyinda, and Prinos. Ilex is remarkable for yielding in one of its 
species, I. Parayuensis, the alkaloid Tlieine, the same principle that is 
found in tho Then Chinensis. [Tea ; Paraguay ; Ii.kx.] 

Myyinda was named after Francis von Mygiud, a German botanist. 
M. urayoya is a native of South America, near Carthngcna. It has 
gmall dark shining red flowers, and bears a red soft fruit about the 
sizo of a pea. It is called by tho Spaniards i'trra Ue. Mararetli, and u 
decoction of tho root is used as a diuretic. M. Uunyonlta, a native of 
Brazil, in tho provinces of St. Paul ami Minas Geracs, lias also the 
reputation of being a powerful diuretic, and its roots aro used in 
infusion or decoction by the natives. 

Prinos (from the Greek for the holly, spiros), Wiutorhorry. 

P. verticillatus, Whorled Winterborry, is a native of North America, 
from Canada to Virginia, in sandy wet woods, and on the borders of 
swamps. The flowers are white, and tho berries ore of a crimson red. 
The bark is bitter, and has lieen milwtitutcd for Cinchona Bait in tho 
treatment of fever. It is said to act os an antiseptic, and is used in 
America as an application to gangrenous sores, and also in infusion or 
decoction, as a lotion in cutaneous disorders. 

P. ylaber is a low handsome shrub, with white flowers and a block 
fruit; hence, in Jersey, it is called Ink-Berries. It is n native of 
North America, from Canada to Florida. Its leavos ora stud to he a 
good substitute for those of the Paroguay-Tca Plant, and are used for 
making tea. 

Thore are several other species of Prinos, some of which are hardy, 
and well adapted for shrubberies. They will thrive in most light 
soils, but do best in peat. They may bo propagated by laying down 
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the shoots or by needs. Tbo store specios should be grown in a 
mixture of loam and peat, and cuttings will root freely in sand, under 
a hand-glass. Most of the species of Aquifoliaceous Plants may be 
cultivated in tho same manner. 

(Bon, Gardener's Dictionary ; Burnett, Outlines of Botany; Lindley, 
Natural System.) 

AQUILA, the generic name of tho Eaglos. (Falcosid^.) 
AQUILARIA. [Amni.AiUACF.iE.] 

AQUILARIA'CEAJ, Aquilariade, a small natural order of plants 
belonging to the Incomplete Exogens. The specios are trees with 
smooth branches and a tough bark. Tho leaves are alternate, entire, 
seated on short stalks without stipules, and whon full-grown are 
smooth and shiny, with very fine veins running together into a mar- 

g inal vein just within the margin. Tho calyx is turbiunto or tubular, 
mb 5-cleft, segments spreading, persistent, with an imbricated 
(estivation, tho orifice furnishod with 5- or 10-beorded scales (meta¬ 
morphosed stamens). The stamons are 5 or 10 in number; when 5, 
they ore opposite the B^gmonts of the calyx; the filaments are short 
or absent, Bmooth, inserted into the orifice of the calyx a little lower 
down than the scales, except in coses where thoy are united to the 
tube of the calyx; the anthers aro narrow, oblong, attached by their 
back below the middle, 2-cellod, opening internally and lengthwise; 
tho ovary is superior, sessile or stipitate, downy, compressed, 1-celled, 
having internally, upon each flattened side, a linear prominent placenta 
resembling a dissepiment, hence spuriously 2-celled, with a very 
narrow partition; ovules two, of which one is suspended from each 
plaoonta, tapering downwards’; tho style is either absent or conical 
and thread-shaped; the stigma is simple and large; the fruit is a 
capsule, pear-shaped, compressed, sessile or stipitate, 1-colled, 2-valved, 
tho valves bearing in the middle the placenta),■ which almost touch 
each other. One seed is mostly borne on oach placenta (one is some¬ 
times abortive); tho seed rises up by aid of a funiculus, originating 
near the apex of the placenta, and is furnished with a toil-like aril, 
which descends straight from tho hilum to the bottom of the capsule; 
the radicle is straight and superior, the albumen is absent, and the 
cotyledons thick, fleshy, and hemispherical. 

This order, which consists at present of only three genera, was 
constituted by Robert Brown, who regarded it os having so close an 
affinity with ChaiHctaeccBtOa to see no objection to making it a section 
of that order. Ho also pointed out its relation to Thymelacea', in 
which ho is followed by Lindley, who says, “Aquilariace.iv chiefly 
differ from Thymelacea; in their dehiscent fruit, and probably also in 
the direction of their raditflk In both orders the ovary is suporior 
and 1-oelled; both havo sufflTnr scale-liko bodies at the orifice of tho 
calyx, and no petals; both suspended ovulos, a single Btyle, and 
capitate stigma.” Do Candolle places the order between ChaiUetacece 
and Terebintaceie. 

All tho species of Aquilarioccm are natives of the East Indies. 

The threo genera of this order are Aquilaria, Opliiospermum, and 
Gyrinops. Of the lost two little ia known. One species of each has 
been described. Thore are three Hpccies of Aquilaria. 

A. Malacccnsis, the Bait d'Aigle, or Eagle-Wood, is a nativo of 
Malacca, and produces a whitish-yellow wood. This is tho A. oruta 
of somo botanists. A. Agallochum is a native of tho East Indies, 
where it is called Ugoor, or Ugooroo, by the natives, and Lignurn- 
Aloos, or Aloe-Wood, by the Europeiuis. Tho wood has a fine scent, 
and is supposed to be the Calamboc, or Agallochum, of tho ancionts. 

A. secundaria ia another species which also yields a scented wood, 
and hns been known in tho Materia Medica, and used in perfumery, 
under the names of Agallochum, Lignum-Aloos, and Aloe-Wood. In a 
healthy state this wood is said to be whito and inodorous; but it is 
subject to the attacks of disease, which causes the secretion of a 
resinous matter, and the wood then becomes coloured, and givcB out 
a powerful scent. This secretion rcsombles camphor in many of its 
properties, and has a bitter flavour: belice tho name Aloe-Wood. In 
medicine it is rooommended in the same diseases as the fetid resins 
and volatilo oils, and does not seem to possess peculiar properties; so 
thnt it is not used ns a modicine in Europe. The Cochin-Chineso ore 
said to make their paper from tho bark of this or some kindred species 
of Aquilaria. Thoso trees must not bo confounded with the Aloexylon 
AgaUochtm, or Aloe-Wood, which is a tree belonging to the natural 
order Leyumin .. : and which also yields a scented wood used by the 
Chinese in medicine and perfumery 
(Don, Gardened* Dictionary; Lindley, Natural System; Royle, 
Illustrations.) 

AQUILE'GIA, literally the Water-Gatherer, because the leaves 
collect water in their hollow, is a small gonna of plants, commonly 
called Columbinos, belonging to the order llanunculacae, of which 
several speoies are cultivated in gardens. They are known from 
Aconitum, to which they are the most nearly related, by the leaves of 
the calyx being all of the same form and sizo, and by the petals 
having each a long curved horn or spur at the base. All the species 
ore handsome perennials, easily propagated by dividing the crown of 
their roots: the commonest, hence named A. vulgaris, is found in 
woods and thickets in this and all other parte of Europe; it has pro¬ 
duced many varieties, differing in the colour of the flowers, ana in 
the multiplication of the petals, for the sake of whioh it is commonly 
cultivated. The other species are found either in the north of Asia, 
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or in North America. They are all acrid plants, but much inferior 
to Aconite in their medicinal properties; henco little attention has been 
given to them. 

A'RACHIS, a genus of plants belonging to the natural order Lcgumi- 
noses. One species, A . hypogata, is called the Earth-Nut. The circum¬ 
stance by which the Arachis kypogcca is particularly remarkable is tho 
manner in which its fruit is produced. Instead of hanging down from 
among tho leaves in the manner of other plants this ooncoals itself in 
the earth, in which it is deeply buried at the period when it becomes 
ripe, a phenomenon which happens thus:—The young fruit, instead 
of being placed at the bottom of tile calyx, as in othor kinds of pulse, 
is found at the bottom and in the inside of a long stamper tube, which 
looks like a flower-stalk. When the fiowor has withered, and the young 
fruit is fertilised, nothing but the bottom of this tube with its contents 
remains. At this period a small point projects from the summit of the 
young fruit, and gradually elongates, curving downwards towards tho 
earth. At the Borne time the stalk of the fruit lengthens, until the 
small point strikes tho earth, into which the now half-grown fruit is 
speedily forced, and where it finally ripens in whut would seem a most 
unnatural position. When mature, it is a pale-yellow wrinkled oblong 
pod, often contracted in the middle, and containing two or three seeds 
thfi size of a hazel-nut. These are considered a valuablo article of food 
in Africa and the tropical parts of Asia and America. In flavour the 
nuts are as sweet ns an almond; and they yield, whon pressod, an oil 
in no respect inferior to that of olives. 

Tlie plant -yill only grow in n light sandy soil, in which its pods can 
readily be buried, and it requires a climate as hot at least as that of 
the south of France. Its stems grow from one to two feet high; its 
leaves are composed of four brood and blunt leaflets; and its flowers 
arc small and of a pale yellow colour. 

AUA'UHNIDA, a class of ammols including Spiders, Mites, and 
Scorpions, all ruuked by Linnams under Insects, but which nro very 
properly separated from them, on account of extumal form, structure, 
and habits. Tho separation was first made, wo believe, by Fabricius, 
who, looking chiefly to the structure of the mouth, characterised tho 
greater number of the uuimals now ranked under Arachnida, by the 
jaws (maxilla) being homy and furnished with a claw (unogata). M. 
Lamarck afterwards made tho Arachnida a distinct class; but we owo 
to M. Latreille and Dr. Leach the establishment of characters more 
precise, and extending to a greater number of generu. Much lias been 
done in perfecting the knowledge of their structure, manners, and 
numerous sjiecics by Clerck, De Gcor, Walckonaer, Trovirouus, Loon 
Dufour, Herold, Straus-Diircklicim, Blackwall, and others. Wo shall 
condense into as short a compass as we con the most important points 
investigated by these naturalists. 

The Arachnida (Acera, Virey) differ from Insects in having no 
antenna); in the eyes being iu most specios 3, and, even whon only 
two in number, never being placed laterally on the head; in the logs 
being usually 8, though in some species C, ana in others 10; and in 
then- respiratory ax>paratus consisting of radiated trachea), communi¬ 
cating with a sort of gills inclosed in pouches in the lower port of the 
abdomen. 

The skin or crust of the Arachnida is in general more leathery than 
horny; but whother it be soft, as in most species, or hard, ns iu a few, 
it performs a similar office to tho bones of larger animals iu giving 
support to the soft parts and attachment to muscles, tho legs being 
joined upon and radiating from a cprnmon breast-plato (sternum) 
externally; while, according to Straus-DUrokheim, thoro is also an 
internal breast-plato of a gristly textnro («n sternum cartUagincnx 
intiricur) in form of a home-shoe, the two ends of which are directod 
forwards. 

Tho greater number of the Arachnida are carnivorous, and are 
furnished with appropriate organs for their predatory life. Some 
parasitic species, such os tho minuto Parasite Mites (Lcpli, De Geer), 
which we hove observed infesting numerous spocios of insects, from 
the largest butterflies to the smallest gnats, are fumishod with a 
sucker, in some respects constructed like that of the Gadfly (Tabanus). 
In other species, there may bo distinguished a pair of upper jaws 
(mandibula), a pair of under jaws (maxilla), carrying jointed feelers 
(palpi), and between them a sort of tongue formed by a projection 
from the breast. At the back part of the mouth is placed a piece of 
a homy texture, which Savigny, Latreille, and Audouiu term tho 
pharynx, forming the entranoe into tho gullet. Tho gullet, together 
with a bulging on the fore port of it, termod the stomach, as well as 
the intestinos, run in a straight line from the pharynx to tho vent. 
Near the upper portion of the gullet aro found salivary vessols, whoso 
exterior aperture is in tho first joint of the upper jaws. The saliva- 
secreted by those vessels appears to be poisonous. Lower down aro 
the biliary vessels, which rosemble those of insects. 

In Hie greater number of Arachnida there iB a complete and very 
distinct circulatory system. The heart, whioh differs materially 
from the dorsal vessel by some termed the heart in insects, oocu- 
pies the abdomen, and its pulsations may be distinguished externally. 
It is a thick longitudinal vessel, giving origin to a certain number of 
arteries, and receiving veins by which the blood returns from the 
respiratory organs in other ports of tho body. 

The respiratory organs hove two striking peculiarities, upon which 
M. Latreille founded his two great divisions of Arachnida. 
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The division furnished with air-pipes, similar to those of inaeets, 
comprises Harvest- or Shepherd-Spiders (Phalangta), Mites, and 
sevoiitl other genera. “The presence of air-pipes (trachCa),, says 
M. Latreillo, “excludes all complete circulation, that is, the distribu¬ 
tion of blood to different parts, and its return from the respiratory 
organs to the heart.” 

The other division of tho class comprises the numerous species of 
Spiders, and the Soorpions, which M. Straus-Dttrckheim and Leou 
Dufour place first. Their respiratory apparatus consists of small 
cavities formed by the union of a great number of triangular white 
laminse of extreme thinness. Tho number of these is usually two, 
but in some specios. there are four, and in others eight. The external 
aporturos of these, termed spiracles, and, as M. Latreillo well remarks, 
objectionably stigmata, are transverse chinks, corresponding in number 
with the pulmonary pouches. 

The nervous system of the Arachnida is gonglioiiic, consisting of 
nerve-knots (ganglia). In man and the larger animals, a ganglion is 
composed of two substances similar to the cortical and medullary sub¬ 
stances of the brain, and differs from nerves in being Armor in texture, 
and covered with a membrane of closer tissuo. In tho Arachnula 
these nerve-knots are more concentrated, if the term may be used, 
than in Insects, and they are uniform in composition, rather than a 
chain of ganglions equally separated. Thus, in the Harvest-Spiders 
(Phalangta) there are a pair of nerve-knots in front of the gullet, anil 
at the back of the gullet a medullary mass, apparently consisting of 
three ranges of nervo-knots united. 

We know nothing of tho organ of hearing in Arachnkla, though it 
is certain enough that they do hear. Their eyes are all simple, not 
composite, liko those 8f many insects. “ The eyes of Bpidors and 
Bcorpions,” says Swammerdam, “ nre externally formod exactly in 
the name maimer, and are smooth, glittering, and without divisions; 
and aro as much dispersed ns those that are disposed at random 
over the body. The Wolf-Spider, which catches its prey by leaping 
on it, has its eyes placed in the same manner.” In tho groator 
number of Spiders they aro 3 in number, but in some 6 (Dyudera and 
Scgcatria), and in others 2 (Phalangium). The arrangement of tho 
oyos, when more than two, varies considerably in the different gonorn, 
and is taken advantage of in arranging them systematically, on tho 
principle first pointod out by Dr. Lister, and improved upon by 
Latreillo, Loach, and Walekonaer. Figures of various arrangements 
of the eyes in spiders may bo soon in ‘ Insect Miscellanies,’ pp. 125, 
126, after Audouin. (‘ Lib. of Ent. Knowledge.’) 

With regard to the sexes, male spiders are always much smaller 
than the females, lieing often not more than one-fourth the size. Tho 
feelers (palpi), also, in the malo are furnished with organs at tho tip, 
which nre of various forms, but usually bulging, whereas the feelers 
in the female gradually toper to a point. 

Looking at the size ef tho fcmalo spider, and tho eggs which she 
lays, it appears almost incomprehensible how they could be contained 
in so small a body. But, by observing them more closely, it may bo 
discovered that they have not, liko the oggs of birds, a hard shell, 
but, on tho contrary, are soft and compressible. Accordingly, before 
they are laid, they lie in the egg-bag (uvarium) within the spider's 
body, squeezed together in a flat manner; and only come into a 
globular form after they are laid, partly in consequence of the equal 
pressure of tho air on every side, in the same way as wo soo dew-drops 
and globules of quicksilver formed from the same cause. 

This eggs of spiders, it is worthy of remark, aro in most cases, 
though not always, placed in a roundish ball; and, oh there is 
nothing in nature without some good reason, if we cun discover it, 
wo may infer that this form is designed to oconoiniso tho materials 
of tho silken web which the mother spins around them by way of 
protection. Whether wo aro right or not in this conjecture, there 
can be no question os to the manner in which the ball is ahapod, os 
tho writer has often observed tho procoBS. Tho mother Binder, in 
such cases, uses her own body as a gauge to measure hor work, in 
the same way as a bird uses its body to gauge the size and form of 
its nest. The spidor first spreads a thin coating of silk as a founda¬ 
tion, taking care to have this circular by turning round its body 
during the process It then, in tho same manner, spins a raised 
bolder round this till it takos the form of a cup, and at this stage of tho 
work it begins to lay its eggs in tho cup, not only filling it with these 
up to the brim, but piling them up above it into a rounded heap as 
high ns the cup is deep. Hero, thon, is a cup full of eggs, tho under 
luuf covered and protected by tho silken sides of the cup, but tho 
upper still bare, and exposed to the air and the cold. It is now the 
spider’s task to cover these, and tho process is similar to the pre¬ 
ceding, that is, she weaves a thick web of silk all round them, and, 
instead of a cup-shaped nest like Borne birds, the whole eggs are 
inclosed in a ball much larger than the body of tho spider that con¬ 
structed it. 

There is a singular mechanism for tho purpose of placing.tho oggs 
in the proper position. The eggs, different from what takes place in 
birds,'are excluded from a cavity just behind the breast. Here there 
is an organ placed somewhat in the form of a hook or a bent spatula, 
which the spider can move in such a manner as to direct every indi¬ 
vidual egg which it lays to the exact spot in the nest-cup where it 
wishes it to be placed. The sense of touch in this organ must of 


course be very acute, as by touch it must bo wholly guidod ; for its 
eyes, though eight in number, and very piercing, are situated on the 
upper part of tho head, and cannot be brought within sight of tho 
nest. 

The hateliing of tho eggs of one species (Eptira diadema) has lieon 
traced with great minuteness, and the successive evolution of tho 
embryo figured with groat skill, by M. Hereld of Marburg. 

M. Latreillo, whoso method has been generally followed both in 
Britain and on tho Continent, arranges tho Arachnida into two orders, 
as follows:— 


Class. 


Araciinida 


r Pulmonary sacs for respiration; six to 
J twelve ocelli 


Orders. 


A mchnida 
Pulmonaria. 


j- Pulmonaria. 

Trachea} for respiration; not morel m . 

[ than four ocelli . . . . J Trachtarta. 

Tho first order is divided into two families: - 

1’alpi simple, pediform ; mandibles 1 Families, 
armed with a moveable and per¬ 
forated claw, emitting a poisonous -Arancidtr. 
liquid; abdomen inarticulate, ter¬ 
minated by spinnerets . 

Palpi produced, cheliform, or shaped *1 
like pincers; mandibles with amove- I n ,.. . . 

ablo digit; abdomen articulate, | 11 1,1 ’ 

l without spinnerets. . . .J 

The Araneidre include our common Spiders, [Araneida!.] 

Tho Pcdqtalpi include tho Scorpions and their allies. [Scorpio- 

N1DA5.] 

The second order, Traehcaria, includes very various forms, as the 
PycnogonuniH and tho Mitea [Traciiharia ; Acahid-kJ 
ARALIA'CEvE, Irywoiiu, are a small natural order of plants, nearly 
related to tho UmbcUifcnr, from which they are solely known by their 
young fruit consisting of more parts than two. The sjiecies of tin’s 
order, which includos the Ivy [If epera j, are frequently shrubby, and 
not uncommonly furnished with powerful hard prickles; but they 
are often also herbaceous and unarmed, like umbelliferous plants 
themselves. As an illustration of tho order, tho American Oinsciig 
(Panax quinqurfolinm) may be taken. 



Uiiutent? ( I'anaz r/miir/ur/oltum). 

1. A barren flown. 2. A fertile flower. 3. Ovarium ami styles. 

4. Fruit cut In half, with tho seed* projecting. , 

5. A section of a seed, showing in ulnuto embryo. 

This plant, which is nearly related to the celebrated stimulating 
drug called Ginseng by the Chinese [Panax], is found occasionally 
on tho mountains of America, from Canada to tho Carolinus. It was 
long since introduced into our gardens, but it is now seldoip seen. 
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This natural order seems to possess little or no sensible properties, for 
the singular invigorating powor ascribed to Ginseng by the Chinese is 
considered to be apocryphal. 

Many of the species of Aralia, on account of their aromatic pro¬ 
perties, are employed in medicine. An orotnatio gum-resin comes from 
A. racmot*, A. hitpida, and A. tpinota. A. medicinalit is diaphoretic, 
and its shoots are employed in North America os a substitute for 
Sarsaparilla. A. cdulis is employed in China as a sudorific, and its 
young shoots are eaten. The roots of Chmmera tcabra, or Fanko, is 
used by tanners on account of the tannin it contains. Mr. Darwin 
found it on the sandstone-cliffs of Chiloe, whero it resembles rhubarb 
on a gigantic scale. One of the leaves measured nearly eight foot in 
diameter. 

AIIANEID^E, the first family of the first order of the class 
Arachnida. [Arachmda.] They are also called Spinning Aracknula, 
from their peculiar habit of producing long filamentous cords with 
which they form their nests aud webs. It is to this family that the 
term Spider is more especially applied; and scientifically it embraces 
all those creatures whioh are commonly called Spiders. All these arc 
embraced under the old Limucan genus Aranca. Externally this 
family is distinguished by the following characters:—The palpi 

resemble small feet without a 
claw at the tip, terminated at 
most in the females by a small 
hook, but in the males support¬ 
ing various appendages, more 
or less complicated, connected 
with the function of reproduc¬ 
tion in this family. The frontal 
claws are'terminated by a mov¬ 
able hook which curves down¬ 
wards, and has on its undor-side 
a little Blit for the emission of 
a poisonous fluid which is 
secreted in a glund of the pro- 
ceding joint. The maxilla; are 
never more than two in number; 

Spinnerets or n Spider, magnified. the tongue is of a single piece. 


' from the centrato the circumference. These last are also found to 
be stronger than the spind ones. 


"Alb fcjjkLi. 

If. jj 

4 



Garden-Spider suspended by a thread. 

Tlio spinnerets arc in connection with an internal apparatus which 
secretes the matter they thus elaborate. This apparatus consists of 


impression indicating the region of the head; it consists^ot^a single 

This part of the body 

Clawed foot of a Spider, magnified. mUv wblf an finmonsc 

number of minute orifices for the discharge of silken threads, which 
are produced from matter formed in internal reservoirs. These aro 
called Spinnerets. The legs vary in length, but are composed of seven 

joints, of which the first two form 
tho haunch, the next the femur, 
the fourth and the fifth the tibia;, 
and the two others the tarsus. 
The last is ordinarily terminated 
by two claws, generally toothod 
beneath, and by a third smaller 
elaw which is uot toothed. 

The most remarkabto function 
performed by the Araneida is that 
of producing silken threads by 
means of the spinnorots above 
described and figured. From 
each one of tho minute orifices 
of the spinnoret thero exude as 
many little drops of a liquid, 
which, becoming dry the moment 
it comes in contact with the air, 
forms so many delicate threads. 

“"*• Sts ST 

of the spinneret they unite first together and then with those of the 
neighbouring spinnerets to form a common thread; so that the thread 
of the spider, when it suspends itself from any object, is composed of 
an immense number of minute filaments, amounting oven to many 
thousands, each of which is of such extreme tenuity that the nnkedeye 
cannot detect them till they are formed into a common thread. The 
spinnerets of the same spider differ in structure, and Lyonnet has 
shown that one set of spinnerets is employed in producing threads 
which are glutinous, whilst another set produces threads which ore 
smooth. This may be seen by throwing a little dust on a spider's web, 
such as that of Epeira iliadtma, when it will be found that it adheres 
to the threads which are spirally disposed, but not to those that radiate 



Geometric Net of Epeira Diadema. 

a number of intestino-like canals which aro united together, and vary 
both in number and extent according to tbe species in which they occur. 
Those canals empty themselves into tubes which open into the spinnerets 
from whence the thread is extruded. 

It is by means of these threads that spiders construct the various 
wobs which they throw from one objeot to another, for the purpose of 
entrapping their prey. It is said that some of the larger species con¬ 
struct webs in which even small birds, such ns the humming-bird, are 
caught and made subservient to the wants of the spider. No sooner is 
an insect or other small animal ensnared than the spider, placed in tho 
centre of its net, or in a cell built at its side for the purpose of watching, 
darts forth, and uses all its efforts to inflict upon it wounds into which 
it pours the venom contained in its frontal claws. When the creature 
thus caught offers too groat a resistance, so that the spider becomes 
endangered, he retires for a time from the contest to renew his strength, 
leaving his victim secure in his meshes, and gradually getting exhausted 
from uie attempts it makes to escape. When the spider returns he 
frequently twists the web round and round the body of his victim, 
arid then either at once commences to make a meal of him, or waits 
till his appetite suggests the proper time for feeding. 

Although Spiders are not provided with wings, and are consequently 
incapable of night, they have a powor of ballooning with their, silken 
threads, by means of which they can make distant journeys through 
the atmosphere. These aerial excursions, whioh appear to result from 
an instinctive desire to seek some more favourable spot for the 
gratification of their appetite or other cause, are undertaken when 
the weather is bright and- serene, especially in tho autumn, both by 
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adult and immature individual* of many Bjieeies, and are effected in the 
following way They first mount to tho summit dt an objeot, and 
then raise thomselves still higher by straightening their limbs; the 
abdonion is then clovated into an almost perpendicular position, and 
they emit from their spinnerets a small quantity of viscid fluid, which 
is drawn into, fine lines by the ascending ourreut of air from the 
hoated ground. Against these lines the curront of air from below 
keeps impinging till the animals, finding themselves noted on with 
sufficient force, quit their hold of tho earth and mount into the 
air. It has boon sometimes stated that spiders can forcibly propel 
or dart out lines from their spinnerets; but when placed on twigs sot 
upright iu glass vessels, with perpendicular sides, all their efforts to 
escape are unavailing. 

The webs named gossamer are composed of linos spun by spiders, 
which, on being brought into contact by tho action of a gentle air, 
adhero together, till by continual additions they aro accumulated 
into irregular white (lakes and masses of considerable extent 

The poisonous effects of the wounds of spiders aro produced by 
incanB of the mandiblos, or frontal clawB, which aro each armed with 
a moveable and extremely sharp unguis, near to tho point of which is 
a minute orifice, whence there is poured out a drop of poison into 
the wound. This orifice, which is very difficult to detect, com¬ 
municates with a canal in tho interior of the mandible; this canal 
prococds from a gland situated in the interspace of the muscles of tho 


thorax. The gland consists of a vesicle having internally a number 
of spiral filaments, which aro connected together by a membrane in 
the form of a bag. Although dreadful stories are related of the effects 
of the bites of spiders on the human body, it appears from experi¬ 
ments modo by Mr. Black wall on British Spiders, that none of these 
have the power of producing any ill effects on human beings. There 
is still wanting good evidence on which to rest a charge of poisoning 
man by biting him, oven against the larger forms of spiders, which 
inhabit tropical climatos. 

A curious feature in tho history of spiders is tho power they possess 
of reproducing their limbs after they have been broken off. This 
power, however, is not confined to spiders, as we find it in tho 
Crustacea [Crustacea], and even in the vertebrate animals amongst the 
Amphibia. [Amphibia.] In the case of tho spiders, it is never a part 
of a limb which is reproduced, but if a part of a leg is removed, it 
procoods to throw off tim remainder, and after tho next moult tho 
missing member reappears. 

The species of tho family Arunridee aro very numerous, and havo 
been arranged by naturalists under sovcral genera. They have been 
investigated with great care by M. Walekniier, who has made them the 
special study of his life, and has drawn up a natural arrangement of 
them according to their structure and habits of life. A synopsis of 
this arrangement we subjoin, uh by a littlo study it will furnish an 
insight into the surprisingly varied habits of this family ;—• 


TADLK OP THE SUBDIVISION OF THE ARANEIU.lt, 011 AUACIINIDA FILOSA, INTO GENERA. 
Genera. 


Mandibles ar¬ 
ticulated ho¬ 
rizontally ; 
moving ver¬ 
tically. 


i I 


Eyes aggregated. 

Eyes segregated. 

[ Eyes anterior. 

i 

• Eyes anterior 
and lateral. 


s 


‘i 

* 


Mandibles ar¬ 
ticulated 
vertically or 
on an in- I 
dined plane; \ 
moving la¬ 
terally. 


anterior 


My gale. 

Oletcru. 

Filistuta. 

Missulena. 

Sphodros. 

Dyadcra. 

( SegcHtria. 
Upliotes. 
OmositcB. 
Scytode. 

\ Lycoftiis. 
Dolomcdcs. 
Storena. 
Ctonus. 
Horsilia. 


S./ 

w \ 


IliJVf, 

and lateral, j ,, , 
very unequal S 
in rise Dolophcnes. 

* 1 Myrmecia. 

FrcBits. 
Flatiscduin. 

I Attus. 

* Delenn. 
ThumisuH. 
Selenops. 
Eripus. 
FhilodroinuB. 
SparussuB. 
ClnstCB. 
Clubiona. 
DrassuB. 

Clot ho. 

Emyo. 
Taitrodectus. 
Fholcus. 

Kyra anterior, | 
almost equal i T c «"| IU \ na> 

*■— issr 

NyBBUB. 

Epcira. 
Tctrognatto. 
Ulohorus. 
Zosia. 
Lynyphia. 
Kpisina. 
Theritlion. 


Argyroneta. 


► Lateuuicoije, hiding in holcB and fifisures. 


Trmroi.jR, inclosing themselves in silken tubes. 
Ckm.I’UCOL.v., sheltering thcmsclvcH in small cells. 


> Cukboukh, running swiftly to catch their prey. 


Sai.tatokks, leaping and springing with agility to 
seize their prey. 


Latkricjradjk, walking and running sideways or 
backwards; occasionally throwing out threads to ^ 
entrap their prey. 


NjditeljK, going abroad, but making u web for their 
ncHts, whence isBuc threads to entrap their prey. 

Fiutelve, going abroad, but spreading long threads 
of silk ubout the places where they prowl in order 
to entrap their prey. 


Yenunlcs , incessantly 

running or leaping 
about the vicinity of 
their abode to c-huBC 
and catch their prey. 


Vagantes , wandering 

abroad and inccs- ^ 
santly spying out for 
prey ; no fixed resi¬ 
dence except at the 
period of imposition. 

Errant es, , prowling about 
the neighbourhood of 
their nests, or near 
the threads which 
they throw out, to 
catch their prey. 


TacitKLA i, spinning great webs of a close texture 
like hammocks, and dwelling therein to catch 
their prey. 

Oruitrljk, spreading abroad webs of a regular and 
open texture, either orbicular or spiral, and re- ^ 
maining in the middle or on ono side to catch 
3 their prey. 

IIetiteljk, spinning w’ebs of an open meshwork and 
an irregular form, and remaining in tho middle 
on one side to catch their prey. 


Aqvitkl/r, spreading filaments in the water to entrap 
their prey. 


Sc dentes , spinning large 
webs to entrap their 
prey, lying in wait in 
the middle or at the 
side. 


TerrestreSf liv- 
on land or| 
in holes in 
the ground. 


tr- 

g 

>8 

» 


f A'atantes, swimming in') 
water and there 
spreading their Bin- > 
luonts to entrap their | 

l prey. J 


Aqua liar, liv¬ 
ing in water. 


(Cyclopaedia of Anatomy and Physiology , article ‘ A rachnida ; * Black wall, in Report of British Association , 1844 ; Owen's tectum 
on Comparative Anatomy ; Cuvier’s Rtgnc Animal; Insect Architecture, in Library of Entertaining Knowledge.) 


AltAUCA'RIA, in Botany, is the name of a singular gonus of 
gigantic Firs, found scattered over the southern hemisphere. It is 
known from all the other firs by its stiff broad leaves, by a long leafy 
appendage with which the scales of its cones ore terminated, and by 
its anthers having many cells. Tho following species arc thoso which 
are best known:—• 

Araucaria excelsa, commonly called the Norfolk Island Bine, is 
found not only in the spot after whioh it has been named, but also in 
sovcral other places in the South Seas, as in New Caledonia, Botany 
Island, Isle of Bines, and in some parts of the east const of 
Australia. It is described as a most majestic tree, growings to the 
height of from 100 to 228 feet, with a circumference sometimes of 
more than SO feet. Its trunk rises erect, and is sparingly covered 
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with long drooping naked branches, towards tho extremities of winch 
the leaves aro clustered; these latter, when the plant is young, ore 
long, narrow, curved, sharp-pointed, and spreading, but when the tree 
is old they have a shorter and broader figure, and aro pressed close 
to the branches; old and young trees are consequently so different that 
they havo the appearance of distinct species. The bark abounds in 
turpentine; the wood, whieh is destitute of that substance, is White, 
tough, and close-grained. It was once e$pectod that this tree would 
have been valuable for its timbesjknd that it would have afforded 
spars for the navy of great size; but it has been found on trial to he 
too heavy, and so unsound that Captain Hunter could only find 7 
trees fit for use out of 34 that he caused to bo felled. Its wood is, 
however, useful for carpenters' indoor work. Several specimens of 
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thin tree exist in the collections of this country. Unfortunately it 
will not live in the open air in the winter, and its growth is so rapid 
as to render it very soon too large for the loftiest greenhouses. A 



Norfolk Island Pine (Araucaria cxcclsa). 

supposed species, cnlled tho Moreton liny Tino (Araucaria Cunning- 
hami), is scarcely distinguishable from this. It is a highly interesting 
fact, that a plant very nearly the same as this Araucaria cxcclsa 
certainly once grew in Groat Britain. Remains of it have boon found 
in the Lias of ilorsetshirc, and have been figured in tho Fossil Flora, 
under the name of Araucariaprimatva. 

Araucaria Dombcyi, or, ns it is more commonly called, A. inibricata, 
is a noble spocios, inhabiting tho mountains of the Araucanian Indians 
in South America, whenco the name of the genus derives its origin. 
This species lias its branches closely eovorod with broad, lnnco-shapod, 
very rigid and pungent dark-greon loaves; it produces its branches in 
circlos around its erect stem ; and when old it acquires an appearance 
not very uulike that of tho Norfolk Island Pino, only it is much less 
graceful. Its wood is said to bo durable, and it yields a great quantity 
of resin. Many specimens are now growing in England, and seom to 
bear our winters well. 

Araucaria Brasiliensis is oxtremely like the last, but the leaves aro 
longer, weaker,'and less densely imbricated; and it is much more 
impationt of cold. It is found wild in the southern provinces of 
BftudL 

ARAUCARITES (Prosl), a genus of Fossil Plants found in the Lias 
of Lyme Regis. 

A'RBUTUS, a genus of overgreen shrubs, belonging to the natural 
order Ericaceae. It is characterised by its fruit being a berry, 
containing many seeds. Tho most remarkable species is the Arbutus 
of Virgil, now called A. Unedo, or tho Strawberry-Tree, from the 
resemblance borne by its berries to that well-known fruit. It is a 
native of the south of Europe and the Levant. In our gardens it 
proves a hardy evergreen-tree, sometimes as much as 18 or 20 feet 
high, bearing its greenish-yellow blossoms in October and November, 
and its bright yellow and red berries, which ore studded with little 
projections, in November and the succeeding months. Tho most 
interesting specimens in this country ore at the lake of Killarney, 
where they form groves of great boauty. The plant can scarcely 
however be considered indigenous to Ireland on this account. Its 
berries aro hardly eatable: TokA in too great quantities they are 
apt to produce stupefaction; nevmheless a wine, said to bo pleasant 
enough, is prepared from them in Corsica. 

A. Andrachne, the Oriental Arbutus, is superior to the last in beauty 
both of leaves and flowers, but it is much more tender, and does not 


bear fruit in Ghpat Britain. It is readily known by itB broador and 
less serrated leaves, and by its bark peeling off so as to leave tho stem 
always smooth and of a clear bright cinnamon-brown. It is a native 
of the Levant. 

A. hybrida , Mule Arbutus, is apparently a hybrid between the last 
two, agreeing with A. Unedo in the general aspect of its foliage, which 
is however large? and more handsome, and with A. Andrachne in 
flowers and in the deciduous bark. It is hardy, and very ornamental, 
but it does not bear berries in Great Britain. 

A. procera, a native of California, exists in tho gardens of this 
country. A. mucronata, from the Straits of Magolhaens, is a hardy 
evergreen bush, with small, very dark, pointed and serrated 
leaves, among which hang numbers.of solitary white blossoms. 
[Arctostaphylos.] 

ARCHER FISH { Toxotet, Cuvier), a genus of Acanthoptorygious 
Fishes, belonging to the family Squamipemnie, or those which aro 
distinguished by having not only the soft parts, but often tile very 
spines of the dorsal and anal fins covered with scales liko tho rest of 
the body, and not always very easily distinguishable from it. Though 
the single species upon which this genus is founded had boen long 
known to naturalists, and described under the various names of 
Scans Schlosseri, Scitena jaculatrix, Labrus Sagittarius, and Co'ius 
chatarcus, by the different writers on Ichthyology, yet it was left for 
Raron Cuvier to point out its appropriate gonoric characters, and to 
distinguish it dofinitoly from tho different groups with which it had 
been previously confounded. These characters arc found in the short 
and compressed form of tho body; in tho dorsal fin being situated 
very far back, provided with very strong spines, and liko the o&l, 
which is placed very nearly opposite to it, covered on its soft parts 
with large tough scales; in tho short depressed shape of tho muzzle; 
and in the length of the under jaw, which considerably surpasses tho 
upper, and entails upon,the animal the singular habit from which it 
has deri ved tho namo of * the Archer. The gills have six branch iostegous 
rays; tho teeth are small, sharp, and dispersed over the jaws, tongue, 
and palate ; tho stomach is short and brood, tho air-bladder largo, and 
tho pylorus provided with twelve coocal appendices. Tho only known 
species is- - 

The Toxotcs jaculator of Cuvier, which is found in Java and 
.Sumatra, and has been long celebrated for tho singular instinct which 
it displays in catching flies and other insects which aro its prey. 
Comparatively speaking, there are very few species, among the 
numerous class of fishcB, distinguished by superiority of instinct or 
address; but tho very rarity of their occurrence makes the partial 
instances which are occasionally met with Btill more remarkable, and 
among these tho means which tho Archor and a species of Chtetodm 
(C. rostral ns) employ for procuring food are entitled to esjiecinl 
notice. The tubular form of tho mouth in these animalB permits 
them to squirt or projoot small quantities of water to some distance, 
and with considerable force. When, therefore, tho Archer perceives a 
fly or other insect resting on the leaves of tho aquatic plants which 
overhang or swim on the surface of the stream, it projects, or oh it 
were shoots a single drop, not directly towards tho insect, but 
obliquely upwards, in such a manner as to strike it in fulling, thus 
preventing it from perceiving its danger and escaping in time. With 
such accuracy is the aim tijken, that though frequently projected to 
tho height of four or five feet, the drop seldom fails to hit the mark 
and procipitate the insect into the water, where it is, of courso, within 
roach of the Archer. The fish itself is of a yellowish colour, marked 
on the back with five brown spots. 

ARCTIC FOX, in Zoology, a small spocieB of Fox ( Cants lagopus), 
celebrated for tho beauty and fineness of its fur, which has long boen 
considered a valuable article of commerce. The colour of the fur, os 
is tho coso with all animals which inhabit very high latitudes, varies 
according to the season, being slaty blue in summer, and pure white 
in winter. It isjn tho latter stato that the fur is most esteemed, not 
only on account of its colour, but likewise because it is of a closer 
and finer quality than at any other timo. The soles of the feet also 
are at nil seasons covered with a thick coat of fur, liko those of .the 
common hare, which defends them from the severity of tho snow, 
and is a character likewise common t a most other northern animals. 
[Fox.] 

ARCTOSTA'PHYLOS, or Bear-Berry, is a gonus of plants till lately 
considered the same as Arbutus, from which it is essentially dis¬ 
tinguished by its berries containing only from one to five, instead 
of a great many seeds. The common Bear-Berry (A. Uva Ursi), is 
found wild in the mountainous parts of England and Scotland, and 
generally over the whole of the north of Europe. It is a trailing 
shrubby plant, with leathery dark-green entire leaves, which aro 
broadost at their upper end. The flowers are white, tinged with pink, 
small, and in clusters. The berries are small and red, like those of 
the hawthorn. The whole plant is so astringent that it has been 
employed by the tanner with success, and also in dyeing a grayish 
block colour; it is no doubt the same property which has modo it 
celebratod for its efficacy in gravel complaints, and in diseases of the 
urinary organs. When cultivated it requires to be grown in peat 
earth. 

ARDRA (Vioillot), the Heron, a genus of birds under which Linneous 
comprehended the Cranes and several other divisions now formed 
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into distinct genera by modem naturalists. M. Vioillot followed 
Buffon in making four divisions of the Herons; but Temminck, who 
has paid peculiar attention to these birds, arranges them under one 
genus and two soctions. The genus Anita, us limited by Vieillot, 
is thus characterised :— 

Bill strong, straight, or slightly curved, compressed, acuminated, 
sharp, in most species finely toothed; the upper mandible somewhat 
channeled, and usually notched towards the tip; nostrils on the side, 
almost at the base, slit lengthwise in the groove, and half shut by a 
membrane; eyes with a naked circle around them extending to the 
bill; logs long, slender, and either holf-nakod or feathered down to 
the shank (tarsus); the middle fore toe united to the outer ouo by 
a short membrane; the hind toe nrtieuluted intoriorly, and upon the 
Hamo level as the others; the second and third quill-feathers of the 
wings the longest. 

Herons. 

M. Temminck tliuB defines tho Herons properly so called:—Bill 
much longer than the head, or large as it is high, or larger, at the 
base; nppor mandible nearly straight; a great portion of tlio tibia 
naked. Food, fish principally. 



1 

! Bill of Common Heron. 


Tt will only lie necessary to give a sketch of tho leading forms of 
this group. We proceed therefore to illustrate M. Teinmiuck’s first 
section of the true Herons by the Common Heron, which most authors 
consider as the typo. 

The Common Heron is, in the opinion ofBolon and some others, 
the ’Epabiis of Aristotle, but wo do not consider this as cer¬ 
tain: tho term ’Eputids is doubtloss applied by Aristotle to the 
form (‘ Hist. Anim.’, viii., 3), but what species is meant by him 
is not so clear. But the 
bird is, without doubt, the 
A rdca of the Romans. It is 
tho Jieccapeece, Airone, Ora- 
Cicogna, and Sgarza, of the 
modem Italians; tho Garza 
of the Spaniards; Rcyger 
and Jtheier of the Germans; 

If (Iron of tho French ; Cryr 
glda of tho ancient British ; 
and Common Heron, or 
Heronahaw, of the modem 
British. 

Heacriptiov. — Plumage 
bluish-ash; middle toe, the 
nail includod, much shorter 
than the tarsus. 

Male and Female after the 
Third Year. —Long looso 
black feathers on the 
bock of tho hoad; similar 
feathers or plumes of a 
lustrous white depend from 
the lower part of the neck; 
tho equally elongatod anil 

Bubulate scapulars are of a ... 

silvery-ash. Forehead, nook, Common Heron (Ardea cmcrea). 

middle of the belly, border of the wings and thighs, pure white; occiput, 
sides of the breast, and flanks, deep black. On the front of the neck 
are large longitudinal black and ash spots. Back and wings very pure 
bluish-ash; bill deep yellow; iris yellow; naked Hkiu of the eye 
bluish-purple; foot brown, but of a lively rod towards the feathorod 
part. Length 3 feet and upwards. In tins state M. Temminck, whose 
description we have given, states the bird to be tho Ardea cinerea 
(male) of Latham (‘Index’) ; Ardea major of Ginelin; Le Iferon Huppf 
of Buffon; Heron common of Gdrard; Common Heron, (male) of 
Latham (‘Syn.’), Pennant (‘Brit.Zool.’), and Albin; Aahgrauer Jtheier 
of Meyer and others ; and Sgarza ccnerino of the ‘Stor. degl. Ucc.’ 

Young up to the Age of Three Ycara. —No crest, or at most the 
plumes composing it very short; no long loose feathers at the lower 
part of the neck, nor above the wings; forehead and top of the head 
ash-colour; throat white ; neck clear ash, with numerous spots of a 
deeper colour than the ground; back and wings bluish-ORh, mingled 
with brown and whitish; breast marked with longitudinal spots; 
upper mandible of the bill blackish-brown, with yellowish Bpots; 
lower mandible yellow; iris yellow; skin round the eyos greenish- 
yellow ; feet blackish-ash, but yellowish towards the feathered port. 



In this state 51. Temminck considers tho bird to be the A rdca eincrea 
(female) of Latham; A rdea llhcnana of Sandor; Le Heron, of 
Buffon; Common Heron (female) of Latham; Sgarza marina, of the 
‘ Stor. degl. Ucc.’; and I)c Jilaauwe Iteigir (being the young ill tho first 
year) of Sepp. 

■jjf 0< ^ u thl ’ '’HI serrated noar tlio point, and *tha nail of tho 
middle toe pectinated, as in tlio Herons generally. 

Variety. Nearly perfectly white. A variety of this description is 
figured by Frisch (t. 204) ; but it is very rare. 

Hah it a, Food, He production, Ac .—The solitary habits of tho Common 
Heron, excepting at the season of reproduction, are well known. At 
that period they congregate at their breeding stations, or heronries, 
for which tho loftiest trees are geuorally chosen. Pennant says tlrnt 
at Cressi Hall, near Uosborton, in Lincolnshire, ho counted more than 
eighty nests in ono tree. Montagu notices a heronry on a small island 
in a lake in the north of Scotland, whereon there was only one scrubby 
oak. This being too small to contain all the nests, the herons, rather 
than abandon tlieir society and a favourito station, had many of them 
placed tlieir nests on the ground. Til the south and west of England 
the heronries in Windsor Great Park in Berkshire, at Tlrookley in 
Somersetshire, and at Powilerham Castle in Devonshire, are worthy of 
notice. Tho nest is built of sticks, and is huge and flat. It is lined 
with wool or oilier soft materials, and on this lining are deposited 
four or five bluish-greeu lustreless eggs. Tho young are less pre¬ 
possessing in appearauco tliiui nestlings in general, but few of which 
are pleasant to look upon, and they remain in the nest for live or six 
weeks, during which time the old birds uncoasingly supply them with 
fish, Ac. Thore are sometimes deadly feuds between the herons and 
the rooks, originating in a dispute for tho possession of the nest-trees. 
Dr. Heysham's aooount of ono of these battles at Dallam Tower, 
in Westmorland, originating in the felling of the fine old oaks 
occupied by the herons, and thoir consequent attempt upon the grove 
in tlio tenure of tho rooks, is well worth peinsid. The herons hod 
the best of tho fray for two successive seasons, and at length a sort 
of peace was patched up between tho combatants; the rookH and the 
herons severally sotting up their nests on a particular |iart of tho now 
only remaining grove, and leaving tho other moiety to tho opposite 
faction. 

Builbii draws largoly upon his imagination for a picture of 
wretchedness, and then makes tho heron a personification of it, with 
as much foundation as characterises most of his fancies of this 
description. When on its fishing station, tho bird stands immoveable 
ns a stump, with tho neck bent and between tins shoulders, wateliing 
for tlie passing fish, which it unerringly spears with its sharp hill. 
But besides fish and reptiles, such as frogs, newts, Ac., mice, young 
water-rats, and oven young watoi'-fowl, are occasionally devoured by 
it. Mr. Selby, in his excellent ‘Illustrations of British Ornithology,’ 
gives, on the authority of Mr. Neill, of (,‘auonmills, near Edinburgh, 
two interesting luiecdotes in illustration of tlio habits of this bird iu 
a stato of lialf-domosticatiim. “Tho Common Heron (a male),’' says 
Mr. Neill, “ which was winged on Coldingham Muir iu autumn, 1821, 
when a young bird, and given to me in 1822 by Mr. John Wilson, of 
tho College, has since resided in my garden at CanoimiiUs, and is now 
so tame that he often follows me, expecting a piece of elieeso, which 
ho relishes. Four years ngu Mr. Allan, of Lawriston, sent me ayoung 
foinalo which hail been taken during a severe storm. She soon asso¬ 
ciated with the older bird. In summer, 1828, she laid throe or four 
eggs (I am not sure which) on the top of a wall next to the mill-pond. 
She then laid ouo or two on the flower-border below tlio wall, and 
cIoho by the box-edging : here some eggs wore brokou by tlie birds 
suddenly starting off when alarmed by strangers walking in the 
garden. We supplied their place by somo bantam eggs, and only one 
heron egg at last remained. Alas ! tho poor hen, having strayed to 
the margin of the mill-pond, was shot by some thoughtless young 
man with a fowling-piece. The cock continued to sit for several 
entire days after the death of tho lien, but at last tigpd. He used to 
sit when she went off - for food. During the whole time of pairing 
the coek was very bold, raising liis feathers and snapping his bill 
whenever any one approached.” 

Mr. Neill further adds a fact, showing that tho bird can swim upon 
occasion. “A largo old willow-tree,” writes Mr. Neill in continuation, 
“ had fallen down into tho pond, and at tho extremity, which is partly 
sunk in the sludge, and continues to vogotate, water-hens breed. Tho 
old cock heron swims out to the nest, and takes the young, if he can. 
He has to swim 10 or 12 feet, where the water is between 2 and 3 feet 
deep. His motion through the water is slow, but his carriage stately. 
I have seen him fell a rot by one blow on the back of the head, when 
the rat was munching at hiB dish of fish.” 

Geogra/phical Distribution .—Very extensive, and embracing tho 
greater jiart of the Old World. (Selby.) It is permanent in England. 
Dr. Latham says, “In England and the milder climates thiB species 
of heron is stationary, migratory in the oolder, according to tho 
season; is rarely soon far north. Inhabits Africa mid Asia in general, 
the Cajie of Good Hope, Calcutta anfeotlier parts of India, mill is 
found in America from Carolina t$ Now York.” With regard to tho 
American locality, Dr. Latham appoars to have taken the Great Heron 
(Ardea J/erodiae, Liiuueus), for tho Common Heron, which lust is 
not mentioned by any of the ornithologists who have made tho birds 
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of America their study, os an inhabitant of the New World. Dr. 
Von Siebold mentions this our European species among the birds 
which he observed in Japan. 

Utility to Man .—In days of old, when the Heron was a principal 
feature in the noble sport of hawking, and when the destruction of ite 
eggs was visited with a penalty of twenty shillings, it seems to have 
held as high a place at the tables of the great os it did in the field. 
Thus, at the ‘ intronazation ’ of George Nevill, archbishop of York, in 
the reign of Edward IV., we find in the bill of fare 400 Heronshawes 
and 200 Feasauntes (pheasants); and it seems, at one period, to have 
been valued as a dish at the same price as the latter bird, for from 
the prices in the household-book of the fifth earl of Northumberland, 
we find Hearonsewys (herons) marked at twelve pence, and pheasants 
at the same rate to a penny. At a marriage-feast in Henry VIlI.’s 
time,' we find HeronsewB noted at tho same price, and at another 
marriage-feast in the same year two dozen Heronsues marked at 
twenty-four shillings. In the first of theso records no mention is 
made of pheasants, but in the Rewind they appear at that earlier time 
to have been rather more highly valued than herons, for eighteen 
pheasants are priced at twenty-four shillings, tho amount placed 
against the two dozen herons. And in the charges of Sir John 
Nevile of Chete (the knight in whose family tho marriages above 
alluded to took place), at Lammas assizes, in tho 20th year of the 
reign of king Henry VIII., the pheasants appear to have cost some¬ 
what more than the Hcronsews, thirty of which are priced at thirty 
shillings, while twelve pheasants cost twenty shillings. The heron- 
plume, mode up of the fine largo depending feathers, especially tlioso 
above the wings, was highly valued. 

In the present day the bird seems to have sunk into comparative 
insignificance. Mr. Selby however considers that “ the low estimation 
in which the flesh of the Moron is now held would seem to be in a 
great degree the offoct of prejudice, or the fashion of taste, as under 
proper treatment and good cookery the Heron, when fat and in fine 
condition, is but little inferior to some of our most approved wild-fowl.” 

The well-known adage expressive of ignorance, “ He does not know 
a hawk from n hand-saw," is a corruption of “ He does not know a 
hawk from a hcronshaw.” 

Temminck’H second section of Herons consists of tho Bitterns, 
including tho Night Herons. [Bittern ; NvcTieoitAX.] 

ARDWICK LIMESTONE, a Calcareous Bed, or scries of bedH, 
containing shells and fish-remains, in the upper part of the Coal 
Formations of Manchester and Lebetwood. Thero is a coal-bed above 
it at Manchester. 

ARE’CA, a genus of Palms containing two spocies, both remarkable 
for the purposes to which they are applied. A rcra is distinguished 
by a double membranous sheath in which its bunchos of flowors are 



Betel.Nuft'alm'jA rrca Catechu). 


contained, by its fcmulo corollas containing the rudiments of stamens, 
its calyx being divided into three jiorts or leaves, and its fruit being 
« berry or drupe, with a fibrous rind inclosing one seed only. The 


leavos of all the species are pinnated, with their stalks rolled up 
cylindrically at the base. 

Areca Catechu, Betel-Nut Palm, is described by Dr. Roxburgh as 
being the most beautiful palm in India, with a remarkably straight 
trunk, often from 40 to 60 feet high, and in general about 20 inches 
in circumference, equally thick in every port, and smooth. Tho 
leaflets are from 3 to 34 feet long, and widest at the point, where 
they also are ragged. It is cultivated all over India for the sake of 
its nuts, which are about the size of a hon’s egg, of a reddish-yellow 
when ripe, and with a firm fibrous rind about half an inch thick. It 
is this nut which, under the name of Pinang or Betel-Nut, is so 
universally chewed in the East Indies. It has an austere and astringent 
flavour, dependent upon the tannin it contains, and is not eatable 
alone; but tnixod with lime, which no doubt destroys its acidity, and 
with the loaf of the Betel-Popper it becomes milder and pleasant. 
The mixturo is howover still so hot and acrid as to be unfit for the 
ubc of any but persons accustomed to it. It is Huid to be aromatic and 
stomachic, and also to produce intoxication in beginners; but it is 
doubtful whether all these qualities arc not to bo ascribed rather to 
the Botel-Peppor leaf than to the nut of the Palm. It, or rathor the 
.mixture of the three substances, Btains the saliva and teeth of a deep 
red colour. It is to tlio stems of Areca Catechu that the common 
black pepper vine is usiiitlly trained on the coast of Malabar. (Roxb.) 

Areca oleracea, the Cabbage Palm, is the only other spocies that it 
is necessary for us to notice. The name of this plant is familiar to 
most persons from the often repeated fact that a tree of tho growth 
of half a century is sometimes cut down for the sake of the siii^c 
bud which terminates it, ami which is called the cabbage. 9 

The species is found in great abundance in tho mountainous parts 
of Jamaica and other West India islands, growing to the height of 
from 100 to 200 feet, with a trunk not more than 6 or 7 inches in 
diameter. This gives it an extremely graceful appearance, especially 
as tho leaves grow from tho top only, in a kind of tuft or plume, to tho 
length of 15 feet; theso leavos are divided in a pinnated manner, and 
their divisions aro deep groen, and several feet long. Tho unexpanded 
leaves aro arranged so closely one over tho othor as to obstruct all 
access of light, which causes them to be of a very tender and delicate 
nature. It is this which forms the cabbage, which is considered a 
great delicacy, cither raw or boiled. The nuts, which are about the 
size of a filbert and covered with a yellowish skin, aro produced in 
great abundance upon a very long and branched spadix ; the kernel 
is white and sweet. 

ARENG, a genus of Palms, tho only species of which produces 
Sago and Palm-Wine. A rent} mcchari/era, is described ns a plant of 
an ugly appearance, having a trunk 20 or 30 feet high, covered almost 
entirely with coarse block fibres resembling horse-hair. Tho leaves 
aro from 15 to 25 feet long, and pinnated; their leaflets, which are 
from 3 to 5 feet long, widon gradually to the point, where they are 
ragged and prickly, in consequonoo of tho projection of their hard 
veins beyond the margin; above .they are of a deep shining green, but 
on their under surface they are firmly coated with ash-eolourod mealy 
matter. Tho stalks of thoBc leaves have intermixed with their coarse 
hair stiff bristles as thick as porcupine’s quills. Each bunch of flowers 
is from 6 to 10 feet long, and when covered with fruit is as much as a 
man can carry. Tho berries aro of a yellowish-brown colour, about 
the sizo of a medlar, and extremely acrid; each contains three seeds. 

This palm is found in all the islands of the Indian Archipelago, in 
moist and shady ravines through which rivulets find a course ; it is 
much used for the sake of its sap, which flows in great abundance 
from the wounded branches of the inflorescence about the time when 
the fruit is funning. A liamboo bottle is tied to the extremity of an 
amputated branch, and removed twice a day, morning and ovoning. 
A single tree will yield a large quantity of this fluid, which when 
first drawn from the tree is transparent, with the taste and colour of 
new wine; after & short time it becomes turbid and milky, and 
acquires a slight degree of acidity. When fit for drinking it is of a 
yellowish colour, with a powerful odour and a good deal of astrin- 
gency. Strangers do not for some time become accustomed to it. It 
is exceedingly intoxicating; but, if drunk in moderation, is said to bo 
stomachic and wholesome. 

Besides yielding wine, the coarse fibres of the stem and leaf-stalks 
are manufactured into powerful cables, and the trunk contains a groat 
quantity of nutritious meal-likc sago. Dr. Roxburgh mentions that 
150lbs. of that substance were obtained from one tree felled in the 
botanic garden at Calcutta. 

(Roxburgh’s Flora Indieu, vol. iil p. 827; Rumphins* Herbarium 
Amboinerue, vol. L The former calls this Palm Saguenu Jl-umphii.) 

ARENICOLA, a genus of Annelidous Animals, referred by Cuvier 
to the Dorsibmnchiate group on account of their external gills. The 
general structure and habits of tho genus determine most naturalists 
in placing it with the Terricolous Annelids. [Annelida.] The gills 
aro branched, and placed upon the rings of the middle part of the 
body only. The month is fleshy, more or Iobs dilateable, but thero 
are no discernible teeth, tentacles, or eyes. The posterior extremity 
of the body has not only no gills, hut is devoid of the-silky bristles 
which aro found on every other part. 

A. Piecatorwn, the Lob or Lug-Worm, is the most common species. 
It is found very abundantly in the sand of the sea-shore, where its 
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habits afford a close resemblance to those of the earth-worm away from 
the shore. It is bigger than the earth-worm, sometimes being found 
nearly a foot in length. It is of a reddish colour, and when touched 
throws out a quantity of a yellow fluid which stains the littnd. It is 
employed by fishermen ns bait for various kinds of sea-fish. 

AREOLAR TISSUE. Tho nature of this tissue will be best under¬ 
stood if we first describo Fibroma Tissue, of which it may be regarded as 
a modification. Fibroin Timur is now usually considered under two 
heads, namely, as tho white and the yellow tissue. White Fibroin Timur 
occurs in ligaments, tendons, and membranes requiring great strength. 
On carefully dissecting away the areolar tissue with which it is asso¬ 
ciated, it sooms, when examined under tho microscope, to consist of 
extremely delicate fibrillro running parallel to ono another, and taking 
an undulating course. There is however reason to believe it docs 
not in reality consist of a bundle of fibrilkc, but that it is simply a 
mass with longitudinal parallel streaks, and which lias a tondoncy to 
split up in a longitudinal direction. (Fig. 2, n.) 

Yellow Fibroin Tissue differs in many essential points from the pre¬ 
ceding form. It is remarkably elastic, is of a yellow colour, and is 
arranged in bundles or fibres, invested by a thin sheath of areolar 
tissue. In man wo find it extended between the laminae of the ver- 
tebne, in several other ligaments, and in tho transversnlis fascia of tho 
abdomen. Tt forms the ligamentum undue of animals. Examined 
under tho microscope it is seen to consist of fibres varying in diameter 
from the 5000th to the 10,000th of an inch. They bifurcate, or even 
divido into three, and freely anastomose with each other. 

Fig. 1. ' 



Yellow Fibrous Tissue showing the curly anti branehcil disposition of its fibrilUr. 

Areolar Tissue is dispersed over almost every poi-tion of the body, 
being the substance most commonly (but incorrectly) termed Cellular 
Tissue. Tho following arc the microscopic characters of this tissue, 
as described by Bowman and Todd “ When a fragment is examined 
it presents an inoxtrioablo interlacement of tortuous anil wavy threads, 
intersecting one another in every possible direction. They are of two 
kinds. Tho first are chiefly in tho form of bands of very unequal 
thickness, and inelastic. Numerous streaks are visible in them, not 
usually parallel with tho border, thoqgli taking a general longitudinal 
direction. These streaks, like tho bands themselves, have a wavy 
appearance, but can be rendered straight by lieing stretched. Tho 
streaks seen have more tho marks of longitudinal creasing than a 
true separation into threads ; for it is impossible to tear up tho band 
into filaments of determinate si/.e, although it manifests a decided 
tondency to tear lengthways. The larger of these bands are often as 
wide as tho 500th of an inch ; the smaller can only bo detected with 
high powers. These ore the white fibrous element. Tho others are 



Tho two element* of Areolar Tissue In their natural relations to one another, 
a, the white fibrous element, with cell-nuclei, j, sparingly visible In it; », the 
yellow fibrous element, showing tbe branching or anastomosing character of its 
fibrin®; e, fibrillm of the yellow element, far finer than the rest, but haring a 
similar curly character; d, nucleated ecll-nuclei, often seen apparently loose. 

long, single, elastic, branched filamonts, with a dark decided border, 
and disposed to curl when not put on the stretch. They interlace 
with the others, but appear to have no continuity of substanoe with 



elongating into fibres, 
difference between the 


them. They aro most commonly about the 8000th of an inch in 
diameter. Those form tlio yellow fibrous element. 

These two tissues may bo most easily discriminated by the addition 
of a drop of dilute acetic acid, which at once swells up the former 
and renders it transparent, whilst it produces no change in the latter. 
It thus brings into view 
corpuscles of an oval shape, 
which aro probably the 
nuclei of tho cells from 
which tho bauds have l>een 
originally produced. Oval 
corpuscles (Jhj. 2, il), either 
altogether isolated or hav¬ 
ing very delicate prolonga¬ 
tions with tho adjacent 
threads, are sometimes 
noticed. They soom to 
.Imj either advancing or 
receding stages of tho 
tissue. 

In Jhj. 3, which repre¬ 
sents the Areolar Tissuo 
from lieneatli tho skin of a 
five-months fiotus, wo can perceive the cells 

Tn a chemical point of view tho leading 
wliito and yellow tissues is, that the former is acted on by acetic acid 
in tbe manner described, and yields a considerable amount of gelatine 
in boiling; while the latter resists tile action of acetie acid, and yields 
little or no gelatine. 

ARFVEDKON1TE, a mineral belonging to the Hornblende Series. 
The cleavage is parallel to the lateral planes and both the diagonals 
of it rhombic prism. The colour black ; fracture uneven; hardness 
(i'O ; lustre vitreous and opaque ; and lias a specific: gravity of 8'4 to 
3‘5. Tt is found in Norway and tirceiiiiuid. According to analysis 
by T)r. Thomson it contains— 

Silica.5O-50S 

Peroxide of Troii ...... 35'14-i 

Sesqui-oxide of Manganese . . . 8'M20 

Alumina.2'lNH 

Lime.1 -51111 

IV liter.0-lMiO 

A RO A 1,1, in Zoology, tho name of a species of Wild Sheep (fin's 
Ammon) found on the mountains of Siberia and Kamtehatka. 
| Shef.i*. ] 

AKUEMO'N E, a small genus of plants belonging to the natural order 
Pajmecracnr, of which three species are cultivated in this country us 

riianientol plants. They are all natives of Mexico, and are ehurao- 
|.toriscd by having six petals and throe sepals, a very unusual number 
of parts in the natural order to which tiiis genus belongs. Tlicir 
leaves are prieklv, and generally marked with whitish or pale bluish- 
green veins ; tbe flowers are white or yellow. Tho commonest species is 
A. Me.i ieuna, from the soeds of which tho Mexicans obtain an oil very 
useful to painters; tho handsomest is A. r/rrtniJijhirn, the flowers of 
which aro pure white, and ns much as throe inches in diameter. 
They tiro all hardy, and will thrive in almost any soil or situation. 
Their seeds should be sown ill a hot-bed, and the young plants treate I 
us half-tender annuals. 

AlUiKNTTNK, in Minoinlogy, a white laminated variety of crys¬ 
tallised calcareous spar containing a little silica. [OAr.CAltHoi's Sr,Mi.] 

A HUES (Ooldfuss) is the Pmtnloxiilrs biviueronatns of Murchison. 

ARO ULUS, a genus of Entoinostraoous Crustacea, belonging to the 
section Piceilopoila. Thorn is but ono spocios of this genus, tho 
A. foliarcus. This little creature is not unknown to fishermen, us it 
is frequently found parasitic, upon various kinds of fish. It was first 
described by Raker in his • Employment for tho Microscope,’ in 1753, 
under the name of * The Louse of the Carp and Banstiekle or 
lYicklebaok.’ It is about tho tenth of an inch in length, and is 
almost as broad as it ialong. Tho bead is in the form of a circular- 
shaped shield. The antenmo arc short, thick, and two-jointed. Instead 
of a second pair of foot-jaws it has a pair of circular or disk-shaped 
suckers, by means of wiiiek it attaches itself to the animals on which 
it is parasitic. Those suckers aro admirably constructed for tlieir 
use. Four muscles are attached to the base of eneli of these organs, 
and extend up by tho sides. Ry this arrangement the creature can 
make use of tlieso organs, by exhausting tho air in tho same wny as in 
cupping-glasses, to fasten itself, and also by relaxing the muscles, to 
walk, when it wishes to change its position. Those little creatures 
aro nearly transparent, or of a slightly greenish hue, so that its 
internal organisation ean be readily seen by means of the microscope 
by transmitted light. Tho body is marked on both rides by a series 
of ramifications of a dark colour. Tho female is larger than tlio male, 
and is distinguished, in addition to the ovary, by a black n,.irk ofi each 
lobe of tho alalomcn. 

Tbe Argulus is found upon various, fresh-water fishes. Tt is most 
frequently met with near London on the Stickleback, lint it has been 
noticed os occurring on tho Carp, the Roach, the Trout, the l’ike, tlio 
Riuld, and even upon tho tadpole of tho common Frog. It Beeuis to 
abound especially when fish are in ill health. 
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Although mostly found upon fish it frequently loaves them, and 
swims freely about in the water. Fish have an instinctive knowledge 
of these creatures as their enemy, and it is «mming to watch in a 
basin of water the efforts which the stickleback will make to avoid 
its minute persecutor; but the efforts of the fish are in vain, for it is 
opposed to a creature which has the power of darting through water 
with Such rapidity that it is almost impossible to follow it with the 
naked eye. The females deposit their eggs from 400 to 1600 in number 
on stones or other solid bodies. They are laid side by side in rows and 
glued together. They an h a t ohed in about 86 days, and the young 
resemble their parents to a gre a te r extent than is the case with many 
of the forms of IMtomottraoa. The best aooount, with figures ana 
anatomy, of this parasite, is given in Dr. Baird’s 1 History of the 
British Entcmostraoa,’ published by the Ray Society. Mr. Tamil 
gftw *fgureof ft in the second volume of his ‘ British Fishes.’ 

ABIETl#. [Akkonitbs.] 

ARILLUS, in Botany, is a fleshy expansion either of the umbiUoal 
oord by which seeds ore attached to the placenta, or of the placenta 
Its elf . It is never formed till after the fertilisation of the Beed, and 
Is. only met _ with in a few plants; its use is entirely unknown. The 


[Kxoobvs.] The leaves are veined like those of exogenous plants, and 
the embryo of the seed has two lobes. 

The most common plants of this singular order are the different 
species of 4-tanm, or, as the gardeners call them, Asarabaoca,—little 
stainless plants with dingy-brown flowers hidden among the leaves. 
This colour, which is far from common in plants, appears characteristic 
of the whole order, for even in those species which have yellow 
flowers, a brown stain seems to be mixed with the colour so as to 
change it, or brown spot* are scattered over the surfaoe. The most 
remarkable species of the genus Arietolochia are those whioh, in many 
of tire tropical parte of Amerioa, excite tire wonder of travellers by 
the gigantio size or grotesque appearanoe of the flowers, euoh as 
A. eymbyfera, the border of whose calyx resembles one of the lappets 
of a Norman woman’s oap, and measures 7 or 8 inches in length, 
A. cordifiora, and A. gigantea, the flowers of whioh are from 16 to 
16 inohes across, and are large enough to form bonnets for the native 
children. 

The properties of tikis order are generally tonic and stimulating. 
Many of the species, as their oommon name implies, have had 
properties attributed to them whioh they are now known not to 

.. k il ..... IS... . «• ll. ... _ _i.1. _J .i.1_ 


occurrence is in the Spindle-Tree (Eiumymv* Europcnu), in whioh it is 
the fleshy red oovering of the seed that renders that plant so 
ornamented in the autumn and beginning of winter. Another 
f amili a r case is the mace of the nutmeg; tikis substance is, when 
fresh, a crimson lacerated covering of the nut, which acquires its 
pale-brown colour in oonsequenoe of the preparation it undergoes in 
being dried ;and prepared for market. Before the term was thus 
accurately defined, it was applied to a variety of parts of exceedingly 
different natures. 

ARISTOLOCHIA'CEAJ, Birthworte, consist of a small number of 
genera which principally inhabit the hotter parts of the world. They 
are in many cases used medicinally on account of their tonic and 
stimulating properties; and some or them are reputed remedies for 
the bite of venomous serpents. The distinguishing characters of the 
order reside in the flowers, which hare no corolla, and are constantly 
divided into three segments; the number of the cells of the fruit is 
also three or six, and the stamens agree in the same ternary character; 
the fruit is always adherent to the calyx, or, as botanists say, inferior. 
Notwithstanding the accordance which thus exists between A rialo- 
lochiaceas and Monocotyledonous Plants in tho ternary number of the 


most remarkable instance of the Arillua among species of oommouj possess; at the same time some of them are emetic and others 

m— tv. - v. -x purgative, and they contain undoubtedly plants which might be used 

with advantage in medicine. Only one has been muoh used, tho 
Ariatolochia Serpentaria. [Aristoloobia, in Aeth and So. Drv.l 
ARKTIZITE, one of the names for the group of minerals included 
under Scapolite. [SoapoutkJ 

ARMADILLO (Daeypus, Linntous), a genus of the class MamnuUa- 
belonging to the order Edentata, and forming, with the allied gflpt 
Chiamyphorut and Orycteropm, a small but very distinct family 
intermediate between the Sloths and Ant-Eaters, and characterised by 
the possession of molar teeth only. The Sloths [Bradtpub] have not 
only the ordinary molar teeth of common quadrupeds, but are 
likewise provided with largo and powerful canines; though, as far as 
we know anything of their economy, they appear to be a purely 
herbivorous family, and to bo even incapacitated by other details of 
their organisation for the capture or destruction of a living prey; 
whilst the Ant-Eaters [Ant-Eater] are not only doprivod of canine 
but likewise of molar teeth, consequently are without teeth of any 
description, and thus form the only family of the order Edentata that 
literally answers to the name and definition. Nor are these the only 
distinctions which subsist between the three families of edontulous 
mammals which wo have here indicated. Othors are pointed out in 
the articles just referred to, and it will be sufficient to montion, in 
addition, that the Ant-Eaters differ from the other two families by the 
want of clavicles (a most important and influential element in the 
anatomical structure of all vertebrated animals), and the Armadillos, 
tho more immediate subject of our present consideration, by the 
peculiar nature of their external covering. Instoad of hair, tho 
armadillos are covcrod with a species of hard bony crust, forming 
three bucklers on the head, shqplders, and rump, respectively, the two 
latter being connected by a number of transverse moveable bonds, 
very similar in fonn and appearance to tho plate armour of the 
middle ages, from which indeed these animals have acquired the 
name of Armadillos—a name of Spanish origin, which has been 
adopted by English writers. Those bucklers likewise hang down on 
each sido, so as to form an effectual protection to the belly, and 
partially to cover the legs and feet; whilst tho pliancy produced by 
the moveable bands interposed between the bucklers of tike rump and 
shoulders, and whioh are themselves connected by tho soft pliant skin 
of the animal, permits the most varied and rapid motions. The 
buckluiB themselves, as well os these connecting moveable bands, are 
composod of numerous small polygonal plates, placed contiguous to 
ono another like tho stones of a mosaic pavement, but without any 
actual articulation, and they are incapable of separate motion. The 
whole thus forms a kind of shelly buckler not unlike that of a lobster; 
and though incapable of actual motion, yet the thinnesB of tho ahell, 
and, during life, tho pliancy occasioned by the animal oil which 
penotratea it, allow it to yield to a certain degree, and thus to 
accommodate itself iu some measure to the motions of tike body. But 
the great and principal motions, as already observed, are entireljsdue 
to the moveublo transverso bands, interposed between the two 
principal bucklers of the hotly, and which vary in number according 
to the species, and even within certain limits according to the age, 
sex, or individual. These are situated immediately above the loins, 
or in the region to which all the principal motions of thq animal 
economy have been assigned; the bucklers of the head and shoulders 
are entirely disunited, and have none of these moveable bands 
interposed between; but that of the head projects considerably 
backwards, and affords complete protection to the neck, which is 
indeed so short as to be barely distinguishable. 

The throat, breast, belly, and thighs of the armadillo are naked, or 
covered with a thick granulated skin, thinly furnished with warts or 
tubercles, which give origin to a few coarse bristly hairs. The com¬ 
missures of tho moveable bands on the loins are likewise provided with 
a number of long hairs; but with this exception the body is covered 
only by its peculiar shell. The tail is straight, round, thick, and 
pointed; it is adapted at the root to a notch or eavity in the posterior 
edge of tho buckler of the croup, and, with the exception of one 



Artilolochitr. 

1, A branch of Arittolochia Sipho ; 2, one of its flowers cat lengthwise, showr¬ 
ing the stamen* lying in its bottom; 3, a cluster of stamens; 4, a seed-vessel; 
S, the samo cat across to show its six cells; 0, a seed; 7, a seed cut through to 
show the minute embryo lying In the albumen; 8, an embryo much magnified. 

parts of their flowers, their structure is otherwise truly Dicotyledonous. 
The arrangement of the woody matter of which their stem is composed 
is in longitudinal plates, surrounding a central pith, and surrounded 
by bark; but what is very curious, theso plates are not placed in 
oonoentrio eiroles liko most other exogenous plants, but eontinue to 
increase uniformly andUninterruptedly us long as tho plant grows. 
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species, is universally covered with bony rings, formed, like the rings 
of the bucklers, of numerous small pieces connected together, but 
capable of a certain degree of motion, and thus admitting of conside¬ 
rable flexibility in the tail itself. The head of the armadillos is 
flat and terminated by a pointed muscle, which assists them, the 
snout of the hog ana mole, to turn up the earth in search of roots 
and worms. Their ears are erect and pointed, and their eyes very 
small. They have flat corpulent bodies; and their legs are so dis¬ 
proportionately thick and ' short that they barely serve to elevate the 
body above the surface of the ground. Their toes, also, of which 
there are either four or five on the anterior and invariably five on the 
posterior extremities, are remarkably short; but they are furnished 
with extremely long powerful claws, slightly curved, and in every 
respect well adapted for digging or burrowing. So rapid indeed are 
the armadillos at this operation that they easily bury themselves to 
any depth beyond the reaoh of their pursuers. They can only be 
forced from weir subterranean retreat by directing smoke or water 
into their burrows. Their strength and the tenacity of their hold are 
so groat, that they have been known to leave their tails in the hands 
of the hunter rawer than permit themselves to be drawn forth. Yet 
notwithstanding the shortness of their legs and the heavy corpulent 
make of their bodies, the armadillos run with a velocity whioh could 
not be anticipated from their general appearance. Most of the species 
will easily outstrip a man. Their ordinary burrows most commonly 
run for throe or four feet at an angle of about 45 degrees to the plane 
of the horizon, then make a sudden bend, and terminate at the distance 
o^mght or ten feet from the mouth. Here for the moBt part they 
cdBfeal themselves during the daytime, for the greater number of the 
species ore nocturnal, and never move abroad whilst the sun is above 
the horizon. This rule however admits of some exceptions—a few 
species being found abroad at all times indifferently; and it has boen 
remarked that these are neither so swift nor so timid as the nocturnal 
species. 

The teeth of the armadillos are all of a simple cylindrical form, 
and stand apart from one another liko those of the generality of 
Cetacea and Reptiles. They vary in number from 7 or 8 to 17 or 
18 on each side of each jaw; and are so arranged that when the 
mouth is closed the upper teeth fit into the interstices of the under, 
and these into tho interstices of the upper teeth alternately. Tho 
animals never attempt to bito, nor has nature given them any other 
meaus of defence than the ease and rapidity with which they avoid 
danger by burrowing. Their food consists principally of fallen fruits, 
roots, and worms; but they do not reject carrion, and have been 
known to penotrate into human graves when not properly protected 
by Btones or brick-work. Azorn informs us that ants are never found 
in tho districts inhabited by the armadillos, and that these animals 
break into the ant-hills and devour tho insects as greedily as tho true 
Ant-Raters. Tho ordinary food of the armndillos consists chiefly of 
tho roots of the mandioc, of potatoes, maize, and other similar sub¬ 
stances of a vegetable nature; though, as already observed, without 
rejocting animal substances naturally soft or so far decomposed ns to 
be easily tom without the help of canino teeth. They are also very 
destructive to the eggB and young of such birds as build their nests 
on the ground, and greedily devour worms, frogs, small lizards, nnd, 
Azara says, even vipers. The chief animal food of the armadillos, 
however, is derived from the immonso herds of wild cattlo which cover 
the plains and savannahs of every part of South America. Thoso aro 
rarely slaughtered but for the sake of tho hido and tallow; and as tho 
carcasses are left to rot on the pampas or plains, tho smell soon 
attracts vast crowds of carnivorous animals of various species, and 
nmong others groat numbers of armadillos, which greodily devour the 
half-putrid flesh, and soon become extremely fat and corpulent. In 
this condition, notwithstanding tho filthy naturo of their food, their 
flesh is esteemed a great delicacy both by tho native Indians and by 
the Portuguese and Spaniards of America. The auimal is roasted in 
its shell, and considered one of the greatest dainties which the 
country produces. 

The armadillos see but indifferently, particularly in bright sunshiny 
weather; but their sonso of hearing is extremely acute, and amply 
condensates for any imperfection of sight. When alarmed by any 
unusual or strange sound they prick up their ears, stop for a moment 
to satisfy themsolvos of its distance and direction, then commenco a 
precipitate retreat to their burrow, or, if that be too remote, begin to 
construct a new one. Smell is, however, by far tho most acute of their 
souses. Aznra tells a singular story, which strikingly illustrates the 
intensity of this sense in the armadillos, as well as the unerring cer¬ 
tainty with which, by a kind of intuitive knowledge of the principles 
of engineering, they are enabled to direct their subterraneous course 
to any particular point. “My friend Nosdda,” says he, “having 
arranged a trap for the purpose of taking Chibigouzous, and having 
placed in it by way of bait a cock, with a small quantity of maize to 
support him, it so happened that a few grains of the maize fell 
through between the boards which formed the bottom of the trap. 
An armadillo arrived during the night, and wishing to get at the 
maize thus accidentally spilt, opened a trench or burrow at some dis¬ 
tance from the trap, and without doviating*a hair’s breadth from the 
straight line of his direction, pushed it on to the very spot where the 
grain had fallen, and possessed himself of the booty.” 


It is generally believed that the female armadillo brings forth but 
once during the year, but she produces at a birth frequently six, eight, 
or even ten young ones; yet she has never more than four teats, and, 
according to the report or M. Azara, the most accurate and extensive 
observer who has written upon the history of these animals, in some 
species only two—an anomaly with respect to tho number of young 




vfl «t iti 


{fir 1 




observable among other mammals. Azara indeed supposes that some 
of the young die for want of proper nourishment, ana that the mother 
only rears those for which she has a sufficient supply of milk. This 
is however improbable, as we find it a general rule that only the 
number of young are produced at a time that can be successfully 
reared. 

The tropical and temperate regions of South America are the 
original and proper habitat of all the known species of Armadillo*. 
Tho armndillos are active hardy animals, and thrive and breed 
rapidly with a moderate portion of care in most temperate countries, 
tiuch of the species as prefer a vegetable food, and whose flesh is 
consequently the most palatable and wholesomo, might oven be 
domesticated with advantage, and bred in warrens, like rabbits. In 
their native olimates, however, they still abound in such incredible 
numbers that the inhabitants will not be at the trouble of rearing 
what they can so readily procure to any required amount. When 
therefore the natives of Brazil or Buenos Ayres maintain tho 
armadillo as a domestic animal, it is more for curiosity than for 
profit. The woods and pampas supply tho wild animal in inex¬ 
haustible abundance. They ore most usually taken in traps during 
the night; or, when found in opon day at any distance from their 
burrows, are pursued by small dogs, which intercept their retreat till 
tho hunter has time to socuro them. Ono species only when thus 
attacked has the faculty of rolling itself up into a round boll liko a 
hedge-hog, but they are generally timid and extremely helpless, and 
none ever attempt to defend theinseves eithor by using their teeth 
or claws. 

In arranging the Armadillos, Baron Cuvier, for the facility of 
definition, has dividod thorn into five small groups. 

I. The Onchiaimai, which have 4 toes on the anterior and 5 on 
the posterior extremities, 7 tooth only on each sido both of tho upper 
and lower jaw, a pointed muzzle, and a long tail, surrounded by a 
succession of osseous rings, each of which is composed of anumber of 
polygonal plates arranged in numerous series. The two middlo claws 
aro excessively large and of equal length; tho lateral, particularly the 
internal, whioh represents the thumb, are much shorter, but all are 
powerful, trenchant, and well fitted for bun-owing. To this division 
belongs— 

1. I)a»i/j>us Pcba (Desinarest), the Pcba, called Tatouliou, or Black 
Tatu, by the Guaranis, is extremely common in Paraguay, though it does 
not extend to tho province of Buenos Ayres. This species is well figured 



The Tclm (Vntypux Pcba). 


in tho original edition of Buffoii’s ‘ Histoiro Naturelle,’ and described 
by Daubenton under tho name of Uaehiramr, which according to 
GumiUa is the generic name of the Armadillos among the Indians 
on the banks of the Orinoco. Azara calls it the Block Armadillo, from 
its Guarani name; and it lias been admitted into the generality of 
zoological catalogues under the somewhat ambiguous appellations of 
Datyput novemcinctu», I). octocinttun, and J). septcmcinctiu>. tiiroo 
different species being thus formed from the some anipml, under 
the erroneous supposition that the • number of moveable bands 
between the bucklers of the shoulders and croup was invariable in 
the same species. 

The length of the Pobo, from the snout to (the origin of the tail, is 
about Id inches, that of the tail 14 inches, and its circumference at 
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its l»ue 6 inches. The head is small, long, and straight; the nose 
extremely elongated, taper, and terminated by a sort of small muzzle 
something resembling the snout of a hog; the mouth is large; the 
eyes small, and placed on the sides of the head; the ears long, and 
placed close together; the tail long and attenuated; the legs short; 
and the foot small. The buckler of the shoulders extouds in front 
over the whole nock, and towards the rear aB far as the back, descending 
on each side to the elbows. It is composed of small pieces adhering to 
one another, and disposed in numerous parallel concentric rings, having 
the concavity towards the front, the first ring embracing the nock of 
the uuimal. The btiokler of the croup oxtonds from tho back to the 
origin of the tail, and descends on each side to the knees. It is com¬ 
posed, as in tho former case, of small pieces arranged in a groat number 
of parallel concentric rings, passing transversely over the hips, but having 
their concavity turned in tho opposite direction from that of tho rings 
on the shoulder, or in such a manner that tho last embraces the root of 
the tail. When viewed externally, the little pieces composing these 
bucklers have tho appourunco of irregular tuborclos, but when examined 
on the under side of tho buckler they are found to bo hexagons almost 
as regular as those of tho cells of bees, aud fitted as precisely to one 

another. Between the bucklers of the shoulders and croup are inter¬ 
posed a variable number of transverse movoablo bunds marked with 
zig-zag lines forming very acuto angles, aud in some degree gliding over 
one another according to tho different motions of the animal. Out of 1 + 
individuals oxaiffinoil l>y Azara, there wore two with 6 of these moveable 
bonds, ono with 7, seven with 8, nud four with 9; and it was observed that 
the full-grown ones always had tho greatest number of bauds, which 
renders it extremely probublo that new bands are detached from the 
bucklers us they are required by the increasing growth of tho animal. 
Tho buckler of the head descends from tho ua»s to the muzzle, and 
covers each cheok as far down as the orbits; and there are small 
detached scales interspersed in various situations over tho throat, tho 
under-jaw, the legs, and feet, and even on tho outer side of the cars. 
Tho tail is extremely long and taper: it is cotnposod of a great 
number of osseous rings forming a long tubular cose, and connected 
like the joints of a cane. Tho Pelia, or, as it is commonly called in 
Brazil, Tntu-l’eba, lias 32 teeth, 8 on each side both of tho upper and 
under jaws. It inhabits Guyana, Brazil, and Paraguay, is a timid 
nocturnal animal, tolerably swift-footed, and very export in burrowing. 
It is never found in the woods, but delights in the open plains and 
cultivated fields, and is much hunted by tho inhabitants on account 
of the delicacy of its flesh, which, when roasted in the shell, is fat and 
well tasted; it is said to resemble that of a sucking-pig. 

2. A hubridtw (Dosmorest), the Mule Armadillo, culled M'bouriqua, 
or Mule Tatu, by tho Guaranis, in allusion to its long upright ears, 
differs from the last species principally by its smaller size, and the 
comparative shortness and smallness of its tail. Tho length from tho 
nose to the origin of tliu tail is stated by Azara to bo only 11 j inches; 
tho tail itself is (3j inches long, and 3 inches in circumference at the 
root; wlieuco it appears that tho tail of tho present species is only 
half the length of tho body, whilst in the Tatu-Poba its dimensions 
are vory nearly oqual. The legs of the present species are also rather 
shorter than those of the Polio, tho body is broader aud less covered 
with hair on the under surface, and the luovoable bunds generally 
fewer in number, and capable of being separated to a greater distance 
from one another. Thoir number generally varies from 5 to 7, without 
distinction of sex, but it is to be observed that the former number is 
only found in very young animals; and altogether the small size and 
general external roacinblance of the two species make it sometimes 
difficult to distinguish between the adult M'bouriqua and the young 
Pelia, especially if great attention bo not paid to the comparative 
length of the body aud tail, which forms the only certain criterion. 
This species inhabits the open uncovered country, like tho former, 
but extends much farther south, and is common on the pampas of 
Buonos Ayres. 

3. D. Verdadeira, the Tatu Verdadeiro, is a species very similar in 
size and proportions to the Mule Armadillo ; but the point of its tail 
is terminated by a homy case of a single piece; tho moveable bands 
ore broader, and the plates of the oroup-buo^gr are of considerably 
larger size. We know vory little more about this species than the 
fow characters here reported. It inhabits the woods of Brazil, resides 
in burrows, and is found abroad qt all hours during the day-timo. 
Koster is the only traveller who mentions this uuimal, but Baron 
Cuvier had an opportunity of establishing its specific distinctions by 
tho examination of some specimens brought to France by M. Auguste 
do St. Hilaire. 

II. The second subdivision which Baron Cuvier establishes among 
the Armadillos, and which ho calls Aparaa, is characterised by having 
the claws and teeth in all respects similar to thoso of the preceding, 
save that tho number of tlio latter uinounts to nine or ten on each 
side both of the upper and lower jaws; but tho animals of the present 
group are immediately distinguishable from all others of the genus by 
the faculty which they possess of completely rolling themselves up 
like a hedgehog into a round boll, in which situation they may be 
tumbled about, or even, it is said, thrown over precipices, without 
receiving any material injury. There is but a single known species. 

4. 1). A par (Desmarest), and D. tricinctu* (Liunwus), the Mataoo, 
called also Bolitn, or the littlo ball, from ite faculty of assuming a 
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spherical form, is nearly 15 inches long from the nose to the origin of 
the tail; the head is 3 inches long, and the tail not quite inches. 
The head is oblong and of a pyramidal form; tho muzzle pointod; 



The Mutuco (D. Apar). 


the ears short and nearly round ; and the logs and claws comparatively 
smaller and weaker than in the other species; the tail also is much 
shorter, and does not taper so much ; it is flattened at the root, and 
covered above with a rough granular crust. The small pieces which 
compose the bucklers aud moveable bands are themselves of very 
irregular figures, aud disposed in a more confused manner than in 
other species, bearing no distant resemblance to a number of small 
rough fragments of BtoneH thrown at random over the surface. Tho 
buckler of the shoulders forms a prominent angle on each side which 
advances forwards over the cheek ; it is composed of 9 or 10 parallel 
bonds of small plates, of a polygonal figure, except those of the lost 
row, which, like the plates of tho moveoblo bands, form irregular 
parallelograms. The buckler of the croup is cotnposod of 13 transverso 
rows of small plates, similar to those of the shoulders, and between 
the two bucklers are interposed tlireo moveable bonds only; a number 
by which the Mataoo is readily distinguishable from all other arma¬ 
dillos, though it is probnblo that it may vary in a small degree, as it 
is found to do in other coses. Its usual resource, and only defeneu 
when frightened or surprised, is to roll itself up ; for it docs not con¬ 
struct burrows liko the Tatu-Peba, nor does it possess sufficient speed 
to escape by flight. It is found in Brazil, Paraguay, and Buenos 
Ayres, but is nowhere very common. 

111. The fincoubtrtt, or third division of Baron Cuvier, have 5 toes 
on tho fore feet, and 9 or 10 teeth throughout, but they are principally 
distinguished by having 2 teeth in the intermaxilluiy bones of the 
upper jaw, representing, n» it were, the incisor teoth of ordinary 
mammals, and thus forming an exception, not only to tho other 
Armadillos, but oven to the order of Jidmtata, which are principally 
characterised by their want of tooth of this description. 

5. 1). Uncoubert (Desmarest), l). se-rcindu* (Limucus), the Poyou, or 
Yellow-Footed Armadillo (for thus Azara interprets tho name), mea¬ 



Tho_ Poyou (Z>. Uneouberl). 


sures about 18 inches from the nose to the origin of tho tail, which is 
itself about half the length of the body. Thu head is laige, flat) and 
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nearly triangular, the face short, the muzzle obtuse, the ears ereot and of 
moderate size, and the eye small. The number of moveable bands 
varies from 7 to 8, according to the individual; the tail is surrounded 
at the baso with three or four bony rings, but throughout the rest of its 
length it is merely covered with regular tuberculous scales; the inter¬ 
stices of the moveable bands give origin to a great numbor of long 
bristly gray hairs, and the female is provided with only two pectoral 
matumtn. But independently of all other considerations, the Tatu- 
Poyou is easily distinguished from all tho other armadillos by the 
unusual flatness and broadness of its body, and the consequent com¬ 
parative shortness of its logs. It is very common in Paraguay, and 
burrows in the ground with an almost incredible agility. Its strength 
and activity are very remarkable; and notwithstanding the shortness 
of its legs, it runs so swift that few men can outstrip it. It is of a 
restless .unquiet character, bold, curious, and intrepid. When any 
noiBO is made at the entrance of its burrow, or when otherwise tor¬ 
mented, it grunts like a young pig, and comes forth without fear to 
investigate the cause; yet when actually attacked it is incapable of 
making any sort of defence, and can only save itBeif by retreating to 

the bottom of its hole, or burrowing to a still greater depth. The 
Poyou feeds much upon carrion, and for this reason its flesh, though 
fat, iB never eaten by the inhabitants of European origin, though the 
Indians make no distinction in this respect between it and tile other 
armadillos. When it stops or rests, it has a custom of squatting closo 
to the ground like a hare in her form, and in this situation the great 
breadth of the body is remarkably apparent, being noariy throe times 
ito height. 

*6. JJ. villoma (Destnarest), the Hairy Armadillo, measures 14 inches 
in length from the nose to the origin of the tail; the head is nearly 4 
inches in length, tho car two-thirds of an inch, and the tail 5 inches. In 
form and uppearanco this species boars a vory strong resemblance to thut 
last described, but it is of smaller sizo, and is comparatively better 
covered with hair, a circumstance from which it derives tho namo by 
which it is most usually distinguished. Tho head is triangular, the 
muzzle pointed, the ears large, elliptical, and inclined outwards, amt 
the number of moveable bands varies from 0 to 7 according to tin: 
individual. The border of the bucklers, as well as the lower side of 
tiie moveable bands, is indented in a remarkable manner, and forms 
sharp angular points, which serve to approximate the present species 
to the following, not loss than to distinguish it from all tho other 
known armadillos. There are eight teeth on oach side, both above 
and below. Numerous long flexible brown hairs spring from every 
part of tho body, but more especially from the sides and belly, and 
oven cover tho first half of tho tail. Tho fomale, as in tho Poyou, 
has only two poctoral mamma:. 

This species does not inhabit Paraguay, nor, as far as wo are at 
present aware, any other part north of the Rio Plata, but it is found 
at evory step on the pampas or plains of Buenos Ayres, south of that 
river. “ In au expedition,” says Azora, “ wliieh I made into the 
interior, between the parallels of 35° and 36° south latitude, I met 
with vast multitudes of this species of armadillo, so that there was 
scarcely an individual of tho party who did not each day capture one 
or two at least; for, unlike the Poyou, which moves abroad only 
during the night, this animal is to bo found at all times, and upon 
being alarmed promptly conceals itself, if not intercepted. In March 
and April, when I saw them, they were so extremely fat that their 
flesh surfeited and palled the appetite; notwithstanding which the 
pioneers and soldiers ate them roasted, and preferred them to beef and 
voal.” “The hairy armadillo,” continues M. Azara, “like others of 
the genus, has undoubtedly a very acute sense of smell, Binco it scents 
the carcasses of dead horses from a great distance, and runs to devour 
them; but as it is unable to penetrate the hide, it burrows under the 
body till it finds a place which the moisture of the Boil has already 
begun to render putrid. Here it makes on entrance with its claws, 
and eats its way into tho interior, whore it contiuucB feasting on tho 
putrid flesh, till nothing remains but the hide and bones, and so 
perfectly do these preserve their position, that it is impossible, from a 
mere external view to anticipate tho operations which the armadillos 
have l>eeu carrying on within.” The same author obBorvos further, 
thBt this species never constructs burrows to reside in, that it avoids 
low damp situations, and is only found on the dry upland plains. 

7. Z>. minutua (Destnarest), the Pichiy, measures only 10 inchos in 
length from the Bnout to the origin of the toil, which is itself 4 4 inches 
long; tho head is 2 inches and 8 linos long, 2 inches broad across 
the orbits, and the ears are a quarter of an inch in longth, and very 
sharp-pointed. The frontal bucUor is composed of irregular plates, 
the eyes being small and nearly concealed under its margin; there 
are no plates on tho templos, but their place seems to be supplied by 
a pencil of stiff brown hairs; the neck' is extremoly short, and fur¬ 
nished abovo with a row of minute scales; the Bhoulder-buckler 
presents nothing remarkable, but that of the croup is deeply hidonted 
along the edges, and the moveable bands, to the numbor of six or 
seven, according to the ago of the individual, are composed of rectan¬ 
gular plates, bordered on each side by compressed scales, lunated and 
pointing backwards. Each scale is more or loss distinctly marked 
with two longitudinal linear depressions, which divide it into throe 
parts, of which tho middle is plain and of an oblong figuMJ, but tho 
lateral are, as it were, divided into six or eight tubercles. Tae claws 
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are but moderatuly dovolopod, tho tail is covered with strong scales 
disposed in rings, ami the interstices of tho scales and bauds are 
furnished with a considerable quantity of hair, though less abund- 
antly and not so long as in the lost species. 

™ Biddy inhabits tho pampas to the south of Buenos Ayres, 
and. extends front 36° of latitude southward to the confines of Pata- 
8 ° n jJ- I* inhabits burrows, to which however it does not coniine 
itself during the day, like some other species. Its flesh is said to bo 
remarkably tender and well tasted. Two individuals of this species 
which had been brought from Port Desire, on tho east coast of Pata¬ 
gonia, lived for some time in the .birdin des Plantes at Paris, and 
would doubtless bear even the rigour of our more northern climate 
without injury or inconvenience. 

IV. Tho Kabaaaoua have likewise llvo toes, both on the anterior 
and posterior extremities, but thoso of the fore foot are disposed 
obliquely, in such a manner that the thumb and index are small, the 
middle mid fourth toes armed with tremendously large trenchant 
claws, and tho fifth very small. This construction gives them tho 
means of burrowing with extraordinary facility, and of clinging to 

the ground with such determination and obstinacy that it is with tho 
utmost difficulty they can be taken from it. They have nine or ton 
teeth throughout. 

8 . D. Toluimy (Destnarest), tho Tatonay, or WoundedArumdillo, is so 
called by the Indians in allusion to its tail, which^is naked, or as it 
were rudoly doprivod of tho crust or bony tube which covers this 
organ in all the other species. The whole length of tho Tatouay, as 
given by Azara, is 26.) inches, from which if we subtract 7J inches for 
the length of tho tail, it leaves 1 foot 7 inches for that of tho body. 




The Ttttouny (/•>. Tufoumj 1. 

The tail is round, pointed and naked, with the exception of a few 
small round scalesor crusts on tho under surface of the third ring nearest 
to tho extremity, which frequently trails along the ground when tho 
animal walks ; the rest is covoreil with soft In-own fur, interspersed 
with a few stiff short hairs on the superior surface. The hew l is 
longer, narrower, anil more attenuated than that of the Poyou, though 
considerably less so than in tho Poba and Mule Armadillo ; there are 
8 molars on each side of.tlie upper jaw, and 7 on each side of the lower 
jaw ; the ears are unusually huge, being nearly 2 inches long, and in 
figure forming a segment of a circle ; tlio body is round; the claws of 
tho fore feet, particularly that of the middle too, are excessively large; 
and tho feurnlo is provided witli only two pectoral maimme. Tho 
bucklers of tho croup and shoulders are composed of 10 and 7 rows 
of scales respectively^fcach scale forming an oblong rectangle, those of 
the coceia being the largest of all; the moveable Isolds are 16 in 
number, composed of scales much smaller than thoso of the bucklers, 
and of a noariy square figure. The habits of this species are altogether 
unknown." It inhabits Guyana and Brazil, and is rarely found south 
os far as Paraguay. 

V. Tho Primluntea, or last subdivision of the Armadillos, in addi¬ 
tion' to the unequal toes and enormous claws of the Kabassous, 
have from 22 to 24 small teeth throughout; on each side of the jaws, 
making in all from 88 to 90 tooth a greater numbor than is found in 
any other mammal. This group contains but a singlo specicH at 
present known, namely— . .... , „ „ 

9. D. gigaa (Guvier), the Groat Armadillo, which is noariy 3 feet 
3 inches in length, from the nose to the origin of the tail; the hood is 
71 inches long, the oars 1 j inch, and the tail 1 foot 5 inchos! Its 
superior size is alone sufficient to distinguish this spociefr from oil tho 
other known armadillos, but it possesses nnmorous other characters not 
less remarkable. Its head is proportionably smaller than in tho other 
species, the forehead is more protuberant, and tho face from tlio eyes 
downwards assumes a tubular cylindrical form, like that of tho Pcba; 
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the ears are of a moderate Hixe, pointed, and habitually crouched 

backwards; tho bucklers of the shoulders and croup aro composed of 

9 and 18 rows of plates respectively, and separated by moveable bands 



Great Armadillo (D. gigaa). 


to the number of 12 or 13, formed of rectangular scales, about half 
an inch square. Tho tail is remarkably thick at tho root, being 
upwards of 10 inches in circumference: it is gradually attenuated 
towards tho tip, covered with plates disposed in rings at the lame, ami 
forming spiral or eroscont-shaped lines throughout the rest of its 
length. Tho claws are remarkably huge and powerful, hut in their 
relative form aud dimensions differ little from thoso of the Tatouuy 
already described. 

This species inhabits Brasil and tho northern parts of Paraguay. 
It is never found in tho opon country, but keeps close to tho great 
forests, and burrows with surprising facility. Those who aro 
employod in collecting the Jesuit's Bark frequently meet with it in the 
woods, and report that when any of their companions happen to die 
at a distance from tho settlements, they are obliged to surround the 
lxidy with a double row of stout planks, to prevent it from being 
scratched up and devoured by the Great Armadillo. 

The remains of Armadillos have boon found in tho Tertiary Strata, 
the most remarkable of which is tho (ityptodon of Owen. [Gi.yitoDON.J 

ARMATI. [Ammonitks.] 

AHNI, tho native Indian name of tho Wild Buffalo. [Ox.] 

ARNI'CA, a genus of plants belonging to the natural order Compo¬ 
sitor, the tribe Vernoniacece, tho sub-tribe Scnecioncrr, mid the division 
Kuuenecionete. It baa a cylindrical involucre, with equal 2-rowod 
scales; the flowers of the disk hermaphrodite, tubular; tho limb 
5-toothed; tho stigmas thickened above, and terminated with a conical 
pubescent apex; tho flowers of the ray female, bearing degenerated 
stamens, or with only tho rudiments of an author; tho ochcnium 
winged and striated; the receptacle naked; tho pappus hairy. Cue 
species of this genus grows in Europe, the A. manta tin, and is known 
by tho common name of Loopard’s-Bano. It has oblong-obovate 
nearly entiro 5-nerved radical leaves, a fcw-flowored stem, with villose 
or glandulose puboscont peduncles and involucres. This plant is not 
found in the British Isles, but is abundant in the meadows mid forests 
of mountainous districts in tho middle and north of Europo, and also 
on the Alps. It blossoms in June and July. 

This plant was at one timo admitted into all tho British l’harmaeo- 
pcnioB, but at tho present time is only retained in the Dublin. It docs 
not appear ever to have been much usod in this country, and perhaps 
never sufficiently to refute or confirm tho strong recommendations of 
it by German writers. In Germany all parts of the plant are used, 
the flowers, loaves, mid root. The whole plqpt, but especially tho 
root, possesses a peculiar aromatic but not pleasant odour, and a 
nauseous taste. The plant lias been examined by various chemists, 
and in every part there has been found mi acrid resin and a volatile oiL 
In combination with these Chevallier and Lassaigno found in the 
flowers on acrid bitter principle, which they have called Arnicine, and 
the root contains a considerable quantity of tannin. In large doses it 
produces inflammation of tho alimentary canal, and coma. In small 
doses it acts as a general stimulant, increasing the pulsations of the 
heart, and acting os a diaphoretic and diuretic. It is used in Germany 
in cases of low fever, also in norvous diseases, in amenorrhoea and 
adynamic diseases generally. The root by means of its tannin acts as 
a tonic on tho system. The root is given in powder in the doBe of 
about 10 grains, three times a day, or in infusion. The flowers are 
used in infusion, in tho proportion of 1 drachm of the flowers to 
80 of boiling water, of which 2 ounces may be given at a dose. 
In making this infusion cam should be taken that the pappus be 
prevented from getting into it, by means of straining through a linen 
bag. The German Pharmacopoeias contain several preparations of 
Arnica, amongst others a tincture, on extract, an essence of the 


flowers, aud a vinegar (Acetum Amicat). Amongst homoeopathic 
practitioners the tincture is applied to wounds and bruises, aud other 
cxtornal uses, aud infinitesimal doses of this substance are recom¬ 
mended, according to their practice, in many severe diseases. 

(Biacliotf, Medicinisch-Pharmaccutisclte JJotanik, 1844; Christison’s 
Dispensatory.) 

AROFDKA3, or ARACEAS, A rads, an order of Monocotyl^donons 
Plants, which approach Dicotyledons in the form and voining of thoir 
leaves, but agreo with the former in everything else of importance. 
They are readily known by their flowers being placed very closely upon 
a cylindrical or lengthened axis, colled technically a spadix (fir/. 2), 
which is itsolf inclosed in a leaf of a peculiar figure, the edges of which 
are curved inwards till thoy meet, forming a sort of hollow ahoatli, 
which botanistB name Bpathe (fig. 1). 

Tho fruit is generally a cluster of little berries, each of which con¬ 
tains a small numbor of seeds. The flowers themselves aro extremely 
variablo in structure; sometimes having noither calyx nor corolla, and 
sometimes possessing both those parts; sometimes furnisliod with 
anthers opening in a singular manner by little lobes, or having authors 
of the commonest construction. Many of the species grow upon tho 
trunks of troos, clinging to thorn in tropical countries like ivy; a very 
few aro found in Europe, and those aro always little stainless kerbs; 
n small number aro small erect shrubs. They aro all acrid in a high 
degree, sumo of them so much so as to be dangerous poisons, as for 
example the Dumb-Cano of tho West Indian, which paralyses the 
month if only chewed. Nevertheless this acrid principle is so far 
removed by roasting or boiling, that tho underground stems may in 
some coses be usod os food. The Colocasia of tho tropics, aud somo 
other spccicH, are common articlos of food among Uiu negroes; but 
thoy are said not to ngroo very well with Europeans. In this country 
only one kind of Aroideous pfiuit, the Arum macula-lam, is found wild. 



Arum maeulatum. 

1, A spatho with tho point of tho spudix scon within It; 2, tho spadix sopa. 
rated; 3, tho ripo fruitj 4, an ovarium; 5, the sumo out perpendicularly; 
0, ono of tho little fruit cut pcrpendlcuhuly; 7, a seed. 

Tho root of that species which is vulgarly natnod the Cuckoo Pint, and 
its Bpadixes Lords and Ladies, is eatable when proporly prepared, just 
as thoso which have already been mentioned. What is called Port¬ 
land Sago is prepared from it. Tho spadixos of some speoies give out 
a fetid smell. The emanations of Arusn DracunctUus when in flower 
produce dizziness, headache, and vomiting. 

AltO'MA is tho supposed prinoiple of odour in plants, formerly 
called by Boerliaave Spiritus Rector. This quality generally resides in 
the essential oil; but there are some vegetables that have a strong 
odour which yield but little or no essential oil, as the jasmine and 
the violet; or when an oil in small quantity is procured from them 
it has not the powerful smell which, considering the smallness of its 
proportion compared with tho fragrance of the plants, it might be 
expected Jjo possess. As plants exhale their odour when exposed to 
the air, and communicate it to water at a lower temperature than 
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the property of odour belongs to proximate vegetable principles of 
different kinds, in which there is no reason to suppose the existence 
of any common principle; essential oil is unquestionably the most 
usual cause of its production, and it is capablo of licing volatilised in 
small quantity at a low temperature, and thus diffused through the 
utmosphere or communicated to water. 

ARONIA, the Linmean name for a species of plants of the genus 
Metpilus, the Me/piltia Amelanchier, or Mtspilu* vnlyari*. [Amki.an- 
CH1ER; Mespu.us.J • 

ARQIJERITO, a native amalgam, consisting of six parts of silver 
and one of quicksilver. It has boon regarded na native silver. It is 
malleable, and is worked with great success in the mines of Arqueros 
in Chile. 

ARltACA'CHA, a genus of plants belonging to the natural ordor 
Umbcllifenr, which comprehuuds a species of as much importance in 
the tropical parts of America as tho parsnip and carrot are in Europe. 
This plant, the Arracacha mcnlentu of botanists, is cultivated in great 
quantities in tho neighbourhood of Santa Ed de Bogota, in the cooler 
districts among tho mountains, and in other parts of tho state of 
Colombia, where it is called Arracacha. It resembles the common 
hemlock in appearance, but the leaves are much broader, the stems 
are not spotted, and the flowers aro of a dingy purple colour; it is 
also of smaller stature. 

The root is of the same nature as the tuber of a potato, only it is 
forked, or divided into several lobes, each of which is about the sizo 
of a largo carrot. Thoso when fit for eating aro boiled liko tho 
potato, and become of a firm but tender consistence, not at all mealy, 
and have a flavour intermediate between a chestnut ami a parsnip. It 
appears that an immense produce of Arracaeha is obtained in tho 
Mouth American provinces, where, it has long been as much the staple 
nutriment of tho population as tho potato or the. yarn in other places; 



perfect its tubers. It is therefore only cultivated now’ in botanical 
collections. (Hooker, Botanical Mayazine, tab. 3092.) 

ARRAGONITE, Priematic Carbonate of Lime, called by Mohs tho 
Prismatic Lime-Haloido. It is n mineral substance consisting of 
carbonic acid and lime, admitting of cleavage in pianos parallel to the 
faces of a right rhombic prism of 11(5° 6' and 63° 55’, which may 
therefore lie considered as its fundamental form (fly. 1). Tho most 
general modifications which occur consist either in the removal of the 
tour acuto angles at A by planes a intersecting each other in the 
short diagonal B B, and inclined to each other at an nnglo of 108° 18', 
by which the faco P being entirely removed, tho form of fly. 2 is pro¬ 
duced ; or tho change may bo effected by the truncation of tho acute 
lateral edges of tho prism by planes parallel to the axis of tho crystal, 
and therefore inclined to the faces L, at 121° 67', giving rise to the 
form seen in fly. 3. These modified forms usually present themselves 
in twin crystals, in which tho short diagonals of the prism 1) B are 
placed at right angles to one another, when only two crystals are 
present, thus producing a very simple cross. It is usual however that 
threo of tho crystals of fly. 3 cross each other, producing a crystal of 
the appearance of fly. 4, which at first sight may be mistaken for an 
hexagonal prism, but on a closer inspection it will lie found that what, 
appeared to bo a single face is really composed of two planes, making 
a re-entrant angle. 

The intersections of the individual crystals with oaeli other are 
visible both in tho lateral and terminal faces, and are indicated in 
fly. 4 by the dotted lines. These crystals have been found abundantly 
in a ferruginous elay in Aragon in Spain, whore they occur accom¬ 
panied by a sulphate of lime. From this circumstance tlio mineral 
lias derived its name, it has also been found very beautifully crystal¬ 
lised in a vein of a massive variety of tho same mineral traversing 
basalt at J til in in Bohemia. (Mdlm.) Fine specimens liavo been found 
at the following places in England : in the Thifton lead-mines; in a 
cavern of Gmuwocko, near Morridge, Somersetshire; and also in 
several parts of Devonshire, &e. In an old coal-mine six miles soutli- 
11 II 
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Tho Arracacha [Arracaeha esculent a). 

I, A barren (lower; 2, a fertile flower; 3, a stamen ; 4, a petal; 

5, a ripe fruit; 0, the same cut across. 

and as it will only thrive in tho colder’ districts, it was once oxpocted 
to form an important agricultural plant in Europe. It has howevei 
been found upon trial unable to accommodate itaelf to our uncertain 
climate, and to perish ns soon ns the cold nights and damp weather 
of autumn approach, without having been able during the summer to 


west of Cockfiehl, Durham, it is remarkable as occurring depending 
from a roof of clay-slate, mul accompiuiied by tubular calcareous 
stalactites. (Phillips.) Varieties of tills mineral are also common in 
beds of iron-ore in tho mines of Eiseneiv. in Styrio, ami in several 
other iron-mineB of Hungary, of Transylvania, &e., consisting «1 
numerous fibrous crystals, of a satin-like lustre, radiating from a 
centre, and to tlicHe the name of Plus Pu ri lias been applied. 

In a chemical and crystidlograpbical point of view A r ray finite is 
peculiarly interesting, as presenting to us carbonate of lime differing 
in its system of crystallisation from that of tho common Calc-Spar, 
and thus affording us an instance of the influence of any difference in 
tho aggregation of matter in changing its physical properties, as will 
bo seen by comjiaring this substance with tho rhombohedral Calc-Spar, 
with which it agrees in chemical constitution. Ill the scale of MohB 
its liardncss varies from 3‘5 to 4, while that of Calc-Spar is 3. Tho 
specific gravity of 

Arragomto is.* H31 

Calo-Spar. • 2’721 . 

They act also differently on light, the index of ordinary refraction of 

Arragoiiito being.1*093 

Calc-Spar ..... . 1*519 

Attempts have been mailo to account for these differences by con¬ 
sidering tlicin the effects of small quantities of carbonate of stronlio. 
which Professor Stromcyer first discovered to lto contained in many 
specimens of Arrayonite ; but the conclusion is unfounded, os will bo 
seen by the results of two analyses given by Stromcyer:— 

First. Second. 

Carbonate of I.inio . . . 95*2905 . . 99‘2922 

Carbonate of Strontia . . 0*5090 . . 4*1043 

Water . ... . . 01644 . . 0*5992 
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where tho corbonato of strontia is iu small and varying proportion, 
and must therefore he considered ns an accidental impurity. 

ARSENIC and ARSENICAL MINERALS. Arsenic is found pure 
and combined with other substances, both or an acid and a base. 
Those minerals in which arsenic acts the part of tho electro-negative 
(dement or as an acid may bo considered as forming a mineralogical 
family or class, according to tho chemical arrangement, of Berzelius. 
This family comprehends four genera, a tabular view of the principal 
species of each of which is here given :— 

First genus. 

Species. Metallic or native arsenic. 

Second genus (metallic arseniurets). 

First species. Octahedral cobalt pyrites : Hpeiskoliult of the Oernmns. 
Second species, llcxnhcdral cobalt pyrites: kolsiltglauz. 

Third species. Copper nickel: avsenuret of nickel: prismatic nickel 
pyrites. 

Fourth species. Arsenical silver: octahedral antimony of Jameson : 

silberspeisglanz of Hansiiiami: untirnoninl silver of Phillips. 
Fifth HpecicH. Arsemiret of bismuth. 

Sixth species. Axotomons arsenical pyrites (Mohs), 

Seventh species. Prismatic arsenical pyrites (Mohs); .1 /ik/iiViM( Phillips): 
arsciiikkics. 

Third genus. 

Species. White arsenic, or arseniuus acid. 

Fourth genus (com|K)imds of arsenic acid). 

First s|iocies. Pbarmacnlitc .- arseniate of lime. 

Second species. Cobalt bloom. 

Third sj)ecios. Nickel ochre. 

Fourth species. ,S 'roroilitc: martial arseniate of copper from Cornwall. 
Fifth species. Olirniilr. .- of this there are two Hpccies, the one crystal. 

Used in tho right, the other in the obliipie, prismatic system. 
Sixth species. /iiirMnn: Mira (Mohs) : rhotnbuhcdral arseniate of 
eopjier (Phillips) : kupfcrglimmcr. 

Seventh species. Culm ore: hcxahcdral Liricnnitc: arseniate of iron. 
Eighth species. Rhombuhedral lead spar. 

In addition to the minerals classed in the above genera, several 
other sulistanccs contain arsenic, acting, however, as tho electro¬ 
positive element or base : of these there are but two particularly 
worthy of attention, namely, Or/iiineiit ami Jtruhjar, both of which are 
sulphurets of arsenic in definite hut different proportions. Or pi men t 
(A "2, S :t) is the yellow Hiilpliiiret of arsenic. Jt is rarely crystalline, 
and contains til per cent, of arsenic. It is obtained from Hungary, 
Turkey, China, and South and North America. It iH mode use of as 
tho basis of the pigment called King's Yellow. Uetdyar (As S) is tho 
red Hiilpliuret of arsenic. It is found in oblique prisms or massive. 
Jt eomes chiefly from Transylvania and Hungary, with tellurium and 
gold; it is also found in China. It contains 70 per cent, of arsenic, 
and is used in making lireworks. 

Tho geological position of Arsenical Minerals is confined to 
primitive districts, where they occur in metalliferous veins, usually' 
associated with metallic sulphurets, to which the arseniurets have 
considerable analogy. Tho only genus which lias been found in any 
quantity is tile second, the most abundant. speeioH of which are tho 
arseniurets of cobalt, nickel, and iron, which arc found both in veins 
and beds. The fourth genus appears to owe its origin to the action 
of the atmosphere on the urseniiiivts; they occur frequently iu union 
with tho phosphates, with which they' are isomorphous: conse¬ 
quently tho phosphoric acid is frequently more or less replaced by tho 
arsenic, or tho reverse. 

The Arsenic contained iti any mineral may in general bo readily 
detected by the blow-pipe, owing to the characteristic odour of tlm 
vapour of metallic arsenic. In performing this operation it is 
ueeessary to ho careful to submit the mineral to the interior or de¬ 
oxidising flame, or in order to insure tho reduction of the metal more 
completely it is advisable to add a small quantity of the powder of 
charcoal. This reduction to the metallic state is essential, for it is the 
vapour, not of tho white arsenic, hut only of the metallic arsenic, which 
possesses tho peetdiar smell of garlic. If the mineral be, from its 
colour, suspected to he orpiniont or realgar, it must ho mixed with a 
small quantity of black flux in a glass matrass, and heated in the flame 
of a spirit-lamp, liy which the arsenic will l>o liberated, and a sul- 
plmrot of potassium formed. 

Native Arsenic is usually found iu veins, accompanied by sulplinr 
and sulphurets ; it occurs massive, also in reticulated and stalaelitic 
shapes, and of a curved lamellar composition, exceedingly like the 
layers of an onion. When fractured the now surfaeo presents a 
metallic lustre and a tin white colour, which however soon tarnishes, 
becoming a very dark gray. , It is brittle, has the specific gravity 
fi'Vftfi, and its hardness is 3'S. 

According to Mohs it is frequently met. with in the mines of 
Atmaheig, Suhncehcrg, Marionborg, and Freiberg in Saxony; at 
Joauhimsthnlo in Bohemia, at Andreasbcrg in the Harz, in tho Black 
Forest, in Alsace, Rt Allemont iu Daiiphiny, at Kongsborg in Norway, 
at Kapnik in Transylvania, and iu beds at Onuvitzu iu the Bannat of 
Tomoswar. 

The second genus present s us with a very valuable scries of minerals, 
owing to properties of tho metals with which the arsenic is combined, 
(Cobalt Onus; Copi’kr Onus.] 'flic arsenical silver, which con¬ 


312 


stitutes the fourth species, has not been sufficiently investigated. 
Professor Hausmann considers it ns a more or less intimate mixture of 
prismatic arsenical pyrites with antimonial silver, a compound according 
to Klaproth of 1(5 to 24 parts of antimony and 84 to 7<5 of silver. Tho 
same chemist states 90 parts of arsenical silver to contain of 

Arsenic.35'00 

Antimony.4'00 

Silver.12-75 

Iron.45'25 

Many mineralogists, on tho other hand, consider tho antimonial and 
the arsenical silver varieties of tho same Hpccies. Tho first of these 
occurs in crystals ami in granular masses; tho latter possesses a curved 
lamellar composition of thin crystalline plates. They both readily 
tarnish, aud assume a dark gray colour. The specific gravity has 
been stated by litviiy at U‘44(S, by Klaproth at 9‘82. Tho antimonial 
sivor is found in veins at Altwolfiicli iu Fiirstenberg, and at Andreas- 
borg in th r ibirz; the arsenical in various mines in the Harz, at 
Oimdaicauid in Spain, anil also in Herhuid mine, Cornwall, Ac. Tt. is 
scarcely necessary to mention that this mineral, when found ill 
sufficient quantity, is highly valuable for metallurgic purposes. 

A.rofnmons Arsenical Pyrites is a compound of arsenic and iron, 
occurring iu beds of prismatic iron, and also in primitive momitaiiis, 
accompanied by colialt and nickel, at Schliulniug in Htyria. Its specific 
gravity is 7 '228. 

Prismatic Arsenical Pyrites, described by some mineralogists under 
tlie name of Mispidcd, is composed, according to tbe analysis of 
Stromeycr, of 

Iren.30-04 

Arsenic.42'88 

Sulphur.21*08 

This mineral possesses a tin-wh.to colour and a metallic lustre. 
Thu specific gravity is ti-127, and its hardness 0. It occurs massive, 
and also crystallised in the system of the right rhombic prism ; 
crystals arc seen in many modifications of this system ; they admit 
of cleavage in planes parallel to the faces of a prism whose angles are 
111 " 12' and 08” IS', which may therefore lie considered as tho 
fundamental form. 

This mineral is found commonly in most of the localities of arsenical 
minerals, associated with ores of silver, lead, and tin, both in veins 
and bods. It is a product of almost every mine in Cornwall, ns well 
as those of Saxony, Ac. Some specimens contain silver, of which the 
principal are found at Braunsdorf near Freiberg, iu veins of quartz, 
traversing mica-slate. 

White Arsenic, which constitutes tho third genus, is found crystal¬ 
lised iu octahedrons, and also in botryoidal anil stalaetitie forms, 
frequently pulverulent. It occurs in metallic veins, and probably is 
the product of the decomposition of other minerals. The lustre-is 
vitreous, and colour white, with a slight, degree of transparency. Its 
specific.gravity is 3-098. It is readily recognised by its behaviour 
before the blow pipe : if alone, being volatilised ; if on charcoal, being 
volatilised with tho production of tho garlic odour. 

A RT EM I SI A, an extensive genus of plants belonging to tlie 
natural order Cnnipnsitie, and remarkable for the intense bitterness of 
many of its species. It is easily recognised by the multitude of fine 
divisions into which its leaves are usually separated, and tho numerous 
clusters of Htuall, round, drooping, greenish-yellow, or brownish flower- 
heads, with which its branches arc loaded. The flowerets arc all 
tubular, but those in tho circumference of each head arc very 
imperfect.. • 

A. Absinthium, Wormwood, is met with frequently in waste places 
all over Europe and the northern parts of Asia. Its leaves have 
silky or horny aspect, in consequence of a thick covering of exceedingly 
delicate hairs, and they are deeply lobod. The flower-heads are very 
numerous, and of a light buff colour. Wormwood is celebrated for 
its intensely bitter, tonic, and stimulating qualities, which have caused 
it to bo an ingredient in various medicinal preparations, and even in 
the preparation of liqueurs. It derives its name from its use in 
destroying worms in children. A. pontica has also the same 
properties. 

A. Dracnnculus, Tarragon, is a Siberian species, tho stems of 
which grow 2 or 3 foet high, are perfectly smooth, and of a bright 
green. Its leaves are undivided, very narrow, smooth, and rather 
succulent; when bruised they emit a stimulating odour, and if 
cliuwed produce a peculiarly pungent moisture iu the mouth, which is 
so generally considered agreeable that the leaves are employed as a 
pickle, and ns an ingredient in some kinds of vinegar. Tho flower- 
heads arc Binall, round, and smooth, aud contain seven or eight 
flowerets. 

A. Muldlina has properties intermediate between Wormwood aud 
Tan-agon : from it and A. sjricata tho bitter aromatic liqueur called 
Creme il’Absintlie is prepared. 

A. Abrotonum, Southernwood, an odoriferous herb found all over 
the south of Europe from Portugal to the Dardanelles, and thence 
through Palestine, Persia, and the middle of Asia into Chino, is 
frequently seen in old-fnshioned gardens where it was cultivated for 
its peculiar aromatic scent. It is a hoary plant, becoming in warm 
countries a shrub, and even with us acquiring a woody Btcm after a 
few years; its branches hear looso panicles of noddin gyellow flower- 
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heads, which nro externally gray with down ; the loaves belonging to 
the panicles am much longer and narrower than those of the stem. 

A. acet ic", a Persian species, is said to have a strong odour of vinogar. 

A. Chincnxi* yields the material from which luoxsis are mode that 
am hurtled upon the human body as a cautery in eases of gout and 
rheumatism. 

A. madcraspatana and A. futlicn are used by the Indian doctors. 
The flower-heads of A. Sieheri, Lnxheana, Contra, and paneiflora 
constitute the dings called Semen contra, or Semen Chur, which am 
used as vermifuges. Tho same part of A. Vahtiana yields the Persian 
Womiseed, or Si men (Jitne /jf'i'ant irn lit ■ and that of A. ctertdescens, 
the Semen Sr.riphii, or Barbolina A. rampliorata and .1. (Jallica nro 
used in France also as anthelmintics under the namo of SangueriiS or 
Sanguorite. 

ARTERY, from the Creek aprripla, signifying an air-vessel, because 
the ancients, ignorant of the circulation, and finding tho arteries 
always empty after death, supposed they were tubes containing air. 
Wily after death the arteries are empty and the blood accumulated in 
the veins will be explained hereafter, lly tile term Artery is meant 
a vessel which conveys blood from the heart to the different parts of 
the body: a Vein, on the contrary, is a vessel which conveys blood 
from the different parts of the body to*tho heart. [Oilin' i.ation of 
THE Blood.] All the arteries of tlm system proceed from two great 
trunks immediately connected with the cavities of the heart, namely, 
tho Pulmonary Artery, which arises from the right ventricle, and tho 
Aorta, which springs from the left ventricle. [Aorta; Heart.] 

The arterial system is arborescent, that is, tho branches which spring 
from the aorta successively increase in number and diminish in size as 
they proceed from tlm heart, towards their ultimate terminations in tho 
system. Each trunk commonly ends by dividing into two or more 
branelies, the combined area of which is always greater than that of 
tile trunk from which they spring. Tho capacity of the brandies is 
estimated to exceed that, of tlm trunks in the proportion of one and a 
half to one. Tho arterial trunk always dividing into brunches, and 
tho larger brandies into brandies more and more minute, it is obvious 
that the blood in tho arterial system is always flowing from larger into 
smaller tubes. 

Tlm arteries are of a yellowish-white colour, loose and floeculeut on 
their external surface, but their internal surface is smooth and polished. 
They are composed of three distinct membranes, which are super- 
imjKisisl one upon tho other, anil which are ultimately united by 
delicate cellular tissue. Kadi of these membranes is called a tunic, 
or coat, and each possesses a peculiar structure, ami performs a 
separate function in tho circulation of tho blood. 

1. Tho internal tunic consists of a membrane, colourless, transparent, 
ami thin, yet so firm and strong that it is supposed to resist more than 
any of the others tho bursting of tho artery by tlm current of tho 
blood; for if, in a living animal, the other coats bo entirely removed, 
this alone is found capable of sustaining the impetus of the circulation, 
and of preventing rupture from tho dilatation of the artery. 

‘2. The middle tunic, called also the fibrous and tlm muscular, is com¬ 
posed of yellowish fibres [A kkoi.au Tissue], which pass in an oblique 
direction around the calibre of tlm vessel, forming segments of circles 
which are so joined as to produce complete rings. In tho larger 
trunks, several layers of these fibres can bo raised in succession by 
tho forceps, so that tliiH coat is of considerable thickness, and it is 
proportionally thicker in tlm small brandies than in the largo trunks. 
This coat is firm, solid, and highly clastic. It is tho main tunic hy 
which tile artery resists dilatation in tho transverse direction, which 
it, does so effectually that when tlm left ventricle of the heart propels 
a fresh current of blood into tho aorta little or no dilatation of the 
vessel is perceptible. Tho characteristic property of tho fibrous coat 
is contractility. Jf it bo mechanically irritated, or if a chemical 
stimulant, such as ardent spirit or ammonia, tie applied to it, tlm 
vessel contracts forcibly upon its contents. This contractile power, 
which properly belongs to the muscular fibre, induced anatomists to 
believe that tlm fibrous tunic consists of muscular fibres; lint careful 
examination has shown that its organisation possesses nothing in 
common with that of tho muscular tissue, while chemical analysis 
has demonstrated that it contains no fibrin, which is the basis of 
muscle. 

S. Tho external tunic, called also tho cellular, consists of small 
whitish fibres, very donso and tough, interlaced together in eveiy 
direction. It is much thicker in tho largo trunks than in the small 
branches, the reverse of the fibrous coat. Its outer surface is covered 
by a loose and flocculent cellular substance, which connects tho artery 
with tho surrounding parts, and particularly with the sheath of the 
vessel. Its firmness and resistance are so great that it is not divided 
however firmly a ligature may lie placed around the artery; and its 
elasticity, especially in tho longitudinal direction, is so remarkable 
that it lias been called, by way of eminence, tho clastio coat. 

Arteries are themselves abundantly supplied with arteries, consti¬ 
tuting their nutrient vessels, and called Vasa Vasorum; but theso 
nutrient vessels of the artery form but few anastomoses, that is, but 
communications witli any other arteries. 

The principal nerves of arteries are derived from tho ganglionic or 
the organic system, but with these nro mingled branches derived from 
the sentient or tho animal system. [Nerve.] Accordingly, under 


ordinary circumstances, arteries carry on their functions independently 
of any influence derived from the brain and spinal coni, but they are 
capable of being affected by agents applied to thoso organs. 

Among the physical properties >>f arteries, tins most important are 
tlieir extensibility and their elasticity. Their extensibility is chiefly 
in the direction of tlieir length. 

After an artery has been extended, cither lengthwise or transversely, 
it suddenly retracts on itself when the extending force is removed. 
If the linger bo lorcibly introduced into the section of a large artery, 
the sides of the vessel re-act on the linger, and proportionally compress 
it. If an artery be divided in the dead body, though emptied of its 
contents, it maintains its cylindrical form, and preserves its capacity 
unimpaired. The elastic property on which these phenomena depend 
is common to all the coats, lint it is greatest in the external tunic, and 
least in the internal tunic, and it is also much greater in tho lingo 
trunks than ill the small branches. 

The most important vital property of tho artery is its contractility, 
that is, its power of diminishing its capacity, or approximating its 
pariet«**y suicl tin w proportionally acting upon its cmiiUmiIh. Kvon tin* 

large trunks possess this property in some degree; but it resides 
chiefly in the ultimate divisions of the arterial branelies, that is, flic 
capillary vessels. [(Iai-ii.i.aiiv Vessels.] 

AKTHUO'l’TElUIS, a Fossil Fish from the Lias near Bristol. 
(Agassiz.) 

AHTIOIj LATA, or Articulated Animals, form the third great section 
of tile animal kingdom, according to the arrangement of Cuvier. 
They nro so called because tho different, portions of their body are 
composed of moveable pieces articulated (jointed) to eaeli other. 
They differ from Molluscous Animals in generally possessing a 
skeleton, and from VertebraUvl Animals by tlieir skeleton being 
external, whilo that of the vertebrateil is internal. Though presenting 
considerable diversity of character among themselves, they are 
generally provided with a skin, which is cither soft (as in the leech), 
or horny and crustaceous (as in tho crab and craw-fish). Certain 
families are destitute of feet, but tho greater number are provided 
with these members, which, when present, are never fewer than six. 
Tho connection of the joints of the members is so close as to permit 
only a very limited range of motion to each; which is, however, 
compensated by tho greater number of pieces which constitute each 
member or limb. 

The animals of this division have the trunk of the body for tlm 
most part long and cylindrical, and divided transversely into segments. 
In the lowest forms of these, animals tho segments arc perfectly 
simple, but as wo ascend we observe that gradually flic segments 
develop lateral organs which are of very various kinds, according to 
the character of the animal. Jn many of the A uneliita and Mpriopotla 
logs arc produced on a large number of the segments, whilst in the 
Crustacea and Arachnitla wo find those reduced in number to H or 
10, and in tho Insects to (5. Where the object is lightening the body 
there the segments are reduced in number and size, as in the insects 
and tho crabs, in the Annelides as the earth-worm and lug-worm, wo 
havo instances of a great extension of the number of these segments. 
In fact, in the same manner os we can reduce the varied bunes of tlm 
vertebrate ondoskoloton to the typo of tho vertebra, ho may we 
reduce the varied forms of the invertebrate articulate exoskeletoii 
to the typical form of the segment. Jt results from this that the 
parts of their skeleton or external organs are symmetrical. The 
animals of this class are active; lienee tlieir skeletons are light and 
thin, 'file muscles or organs of motion are attached to tho interior 
of tho skeleton; but. as this is hard and unyielding, it is necessary for 
it to undergo a process of exuviation, which occurs in all the articulate 
classes. This process of exuviation goes on through all stages of life 
in these animals. The material out of which the skeleton is formed 
in the majority of cases is the phosphate of lime, the same material 
as enters into the hones of tho vertebrate classes. Jn tho Mullusia, in 
which the skeleton is hard, solid, and unchangeable, tho carbonate of 
lime iH tho material employed. 

Tho muscular system is more fully developed amongst the Artieu/utn 
than in either the Kadiate or Molluscous tribes of the Invertebrate 
classes. This corresponds to tlieir greater activity, l’erhaps in pro¬ 
portion to their sizo there arc no animals that exhibit so great ail 
amount of muscular power as the Artiruhitn. Throughout tho 
animal kingdom wo find that the muscular force corresponds with the 
amount of respiratory action and the development of animal heat, 
and in various forms of articulate animals this is remarkably 
exemplified. 

The point in which there exists the greatest degree of accordance 
or resemblance among Articulated Animals is tho nervous system. 
Their brain is extremely small, and two nervous cords, surrounding 
tho (l-solipagiis or gullet, and continued along tho abdomen, unite 
hero and there into knots, or ganglia: in Homo Crustacea it is still 
more simple, consisting merely of two knots, one placed at tho head, 
the other in the thorax, united by slender threads. The organs of 
senso nro very ini perfectly developed, ivrcl in sonic cases aro altogether 
wanting, except the m-gaii of sight. No organ of smell has yet been 
discovered, unless the aiitemue of insects he considered such. The 
eye presents considerable diversity of structure, being sometimes 
and single, or three united in a triangle; but in the majority of cases 
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it in composed of a considerable number of little plates, or facettes 
(an in tho ily), each of which receives a branch from the optic nerve. 
Much eyes are callod Compound Eyes, whilst, tho Single Eyes, whieh 
exist sometimes in conjunction with the comx>ound oyes in tho same 
individual, are called Ocelli. The eyo as uti organ of sense is first 
distinctly developed in the Articulate Animals, as many of the organs 
which have been indicated as eyes in tho Radiate Animals have 
probably no relation to tho function of vision. Some anatomist! have 
described organs of hearing in tho insects, whilst others regard the 
antenna) as destined for the performance of this function. 

The digestive apparatus of tho Articnlata is for tho most part in 
accordance with their carnivorous habits. Where animal flesh is eaten 
there digestion is a loss complicated process than where vegetable food 
is principally partaken of. Tho mouth is generally provided with 
mnstieatory organs, which movo laterally awl are provided with palpi. 
Hard parts subservient also to tho function of preparing tho food for 
digestion, are also found in the intestinal cavity. Tlio mucous 
membrane which covers the alimentary passages is of the simplest 
kind, whilst those glands which contribute to the digestive functions 
in the higher animals, as the salivary and pancreatic glands and 
the liver, are either not present or exist only in the most 
elementary form. 

Tho elongated form of tho A rticnlata impresses this chamcter on 
their circulating os well ns digestive apparatus. In most of the 
articulate tribes tho blood moves forwards in one or more largo, 
dorsal, pulsating, arterial vessels. Side branches from these arteries arc 
given off, and terminate in various trunks whieh convey the blood 
backwards to tho doiml vessel. Tho blood is more highly organised, 
has ft deeper colour, containing a huger quantity of corpuscles and fibrin 
than in either the Radiate or Molluscous classes. 

Tho respiration is effected either by branch iso, ns In tlioso which 
habitually live in water, such as tho Crustacea, or by t Rich wo, or 
air-tubos formed of three parts, one membrane internal and one 
membmno external, both of whieh ais cellular; and a sort of 
cartilaginous elastic tube, rolled spindly, and placed between the two 
membranes. Those trachea) rocoivo air by certain lateral openings 
termed Ptiymata. More rarely them exist cellular cavities analogous 
to lungs. Iu all instances the respiratory organs are perfectly 
symmetrical. 

Tho following aro tho families of animals which are referred to tho 
Articulate Typo : - 

1. Kntosoa, including various forms of animals that inhabit the 
oigaus of higher animals. [K.ntozoa.J 

2. Jtotifera, or Wheel Animalcules, minute creatures scarcely visible 
to the naked eye, very abundant iu all waters, and formerly classed 
with the Infusoria. [Rotivkua.] 

.1. Annelida, or A mud use Animals, including tho Leeches, Worms, 
and Sea-Mice, mostly inhabiting water. [ Annki.ida.] 

4. Myriapoda, of which tho Galley-Worm (Inins) and the Centipede 
may bo taken os typoH, and which occupy an intermediate position 
between the highest and lowest forms of tho class. [MvnrAI'ODA.j 

5. Jnseeta, in which tho locomotive power of tho elnss is most fully 
developed, nearly all possessing wings lbr flight. [Insecta.] 

0. Crustacea, the insects of tho ocean, which breathe by gills instead 
of trachea;, and include the well-known forms of Lobsters, Crabs, and 
Shrimps. [Crustacea.] 

7. Cirrhtpedia, tho Barnacles and Soa-Acoms. Tlioy wore formerly 
referred to the Mollusca, but their structure, habits, and economy 
placo them amongst the Articulata. [CiRltllll'KniA.] 

8 . Artirhnida, including Spiders, Scorpions, and Mites. They aro 
distinguished from insects by possessing eight logs. Their instincts 
and intelligence place them at tho head of this class ns well as their 
structure. [AltACUNinA.] 

(Grant, Outlines of Comparative Anatomy; Owen, Lectures on 
Comparative Anatomy; Jones, Animal Kinydom; Cyclupadia of 
Anatomy and Physioloyy ; Carpenter, Principles of Physiology.) 

ARTICULATION, the term by which anatomists express the union 
of tho different lioncs of tho skeleton. Tho junction of any two 
bones, however firmly or loosely connected, or in whatever mode the 
union may bo otfected, is designated by tho name of Articulation. 
Commonly two sulistnncos nro employed as the media by which tho 
connection is established, namely, a firm and strong membranous 
tissue termed ligament [Ligament], which may be considered as tho 
baud by which tho bones are tied together, and a peculiar substance 
termed cartilago or gristle [Cartilage], which is often interposed 
between the surfaces of the bones to bo nnited, and which besides 
serving as the bond of union, accomplishes other purposes. 

Of all tho parts of tho animal fabric, there is none in which 
mechanism is more clearly or beautifully shown than in the connections 
of the hones with each other, and more especially in the structure of 
joints. 

Tho objects to be obtained in tho economy by the union of tho 
several bones of tho body are various and even opposite, requiring 
almost every conceivably variety in tho mode of their connection. 
And such variety actually exists; hut still these varieties admit of 
classification, and they may all ho arranged under throe heads, 
namoly, thoso which form Immoveable, Moveablo, and Mixed 
Articulations, 


1. Ono object to bo accomplished by the union of bones is, to form 
a secure situation for tender and delicate structures. Accordingly the 
bones are often so disposed os to inclose cavities in which the organs 
that need protection are placed; such, for example, is the cavity of 
tho hood which incloses the delicate substance of the brain; tho 
cavity of the spinal column, which incloses the no leas delicate 
substance cnllcd the spinal marrow; and the cavities of the cheat and 
abdomen, which inclose soft and tender organs, on the security of 
which life depends. Bones forming cavitieH of this class are generally 
so firmly united that they admit either of no motion whatever, or 
only of a very slight degree of it, the union being effected sometimes 
by the apposition of tho Burfnces of strong anil fiat bones ; at other 
times by tho formation of numerous prominences and depressions 
which mutually receive each other: examples of both these modes of 
union aro found in the articulation of tho bones of the head and 
face. Tho firmness of the union is sometimes increased by alternate 
indentations and projections, like the tectli of a saw, formed on the 
Btirfaces of bones, tho surface of tlio one bone lining precisely 
adapted to that of the other; by this mechanism the hones become 
firmly impacted, and deficiency in extent of contact is compensated 
by w.liat may be truly called (and it is an admirable example) dove¬ 
tailing. Put are is the term given to this mode of union, and tho bones 
of the omnium aro nieoly adjusted unci firmly united to each other iu 
this manner. At other times a ridge is formed in one bone which is 
received into a groove fissured in another. Tho bony part of tho 

septum which divides the nostrils affords a specimen of this mode of 
union, whilo the tooth are secured in their sockets (that is, a conical 
surface is firmly impacted in a cavity) very much os a nail is fixed iu 
a board. 

2 . The Moveable Articulations are those in which the bones are in 
contact, but not continuous with oncli other; such, for example, is 
tho union of the arm with tho shoulder, the fore arm with tho arm, 
the wrist, with the hand, tho lower jaw with tho head, the head with 
the trunk, and soon, in those cases the articulating surfaces aro 
mutually adapted to each other, in general ono being convex and tho 
other concave, and tho bones aro maintained in their situation by tho 
firm and strong membranes termed ligaments.' Sometimes tho union 
iB assisted by the muscles which surround tlio joint, as is strikingly 
exemplified in the shoulder-joint, in which the head of the humerus 
is kept in contact with tho cavity which receives it, jiartly without 
doubt by ligamentous substance, but partly also by the surrounding 
muscles. This is proved by tho effect of disease; for if by paralysis, 
or any other cause, the neighbouring muscles become very much 
weakened, dislocation of tho joint readily takes place. Both the 
strength of tho joint and the range of its motion depend mainly on 
the extent of its articulating surface, and on tlio arrangement of the 
ligamejitous substance by whieh the bones aro hold in their situations. 
Tho extent of contact, and tlio strength and adjustment of tlio uniting 
band, are different in every different joiut, the diversity being regulated 
in every case by the kind anil degree of motion which it is intended that 
the joint should exercise. 

3. The Mixod form of Articulation resembles tho Immoveable; in 
having the bones connected by an intermediate substance (cartilage), 
and the Moveable in admitting some degree of motion between the 
surfaces. The nrtieulations between the several bones that form the 
spinal column afford examples of this mode of union. There are 
numerous modifications of these several kinds of articulation, which 
are described with great minuteness in anatomical books, and most of 
whieh nro distinguished by specific names. 

ARTl'SIA (Presl), a Fossil Plant from tho Coal Formation. At 
present the opinion prevails that this is an internal portion of another 
plant, and not a palm-stem as once conjectured. 

ARTOt’ARl’A'CE/E, Artocarpads, the Bread-Fruit Tribe, a natural 
order of plants nearly related to Urt icuceic (the Nettle Tribe), from 
which it is so difficult to separate them by any precise character that 
there are many who consider them nothing more than a section of 
Crticacetv. 

Whether a distinct order or a section only of Urticaceee, the 
Artocarpaceir. are known by having flowers with a very imperfectly 
formed calyx, no corolla, leaves with conspicuous stipules, a rough 
foliage, and an acrid milky juice, which often contains Caoutchouc, or 
Indian Rubber, in abundance; the flowers nro collected into round 
heads, and the ovnles nro suspended singly from tho upper part of the 
solitary cavity of the ovarium. They are distinguished from the 
Crticacea! by tho position of their ovules, the manner in which their 
flowers are arranged, and by their yielding a milky juice; the juice of 
Crticacea- being watery. 

Tho specios are all found in tho warmer parts of tlio world, and 
many of them are natives of the tropics only. Thoir milk, which is 
always acrid, renders some of them intensely poisonous, as the UpaH 
Tree of Java [Antiahis], and certain Indian species of Fig [Ficus] ; 
nevertheless, if the milk is naturally absent from any particular part 
of an Artocarpad that part becomes eatable and oven wholesome. 
Thus the fruit of the cultivated fig, up to a short period before its 
maturity, remains milky, and at that time it would prove exceedingly 
unwholesome; but when ripe the milk disappears, is replaced by sugar, 
and tho fruit becomes, as we oil know, extremely wholesome. The 
samo explanation is probably applicable to tho case of tho Bread- 
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Fruit, which forms an article of food with tho South Sea Islanders. 
[Abtocaiu-cs.] 

A sjieeios of A ntiaria produces sacks, lienee it is called Sack-Tree. The 
following is tho process by which these sacks are obtained. “ A branch 
is cut corresponding to tho length und diameter of tho sack wanted. 
It is soaked a little, and then beaten with clubs till tho fibre Hepiuutes 
from the wood. This done, the Back formed of the bark Is turned 
insido out, and pulled down till tho wood is Bawcd, with the exception 
of a small pieee left to form tho bottom of tho sack.” These sacks 
arc in general use in tho West Indies, and specimens may be soon in 
tho Museum of the Cardens at Kow. Tho Water-Vino (Pliylocrevc) 
belongs to this order, the sap and porous wood of which when cut 
discharges a ipiantityof pure water, which iB drunk by tho natives of 
tho province of Martaban, whero it grows. Tho seeds of many of the 
species are eaten in tho countries where they grow. 

To those unacipiaiuted with botany it may appear strange that the 
Nettle and tho Fig are both arranged in the same order. If, however, 
we investigate tho matter carefully, wo shall find that in tho structure 
of tho stem, leaves, stipules, calyx, stamens, and fruit, these two 
plants are so like each other that it is impossible to discover more 
than one solitary essential character, namely that of the position of 
the young seeds, by which they can bo distinguished; and that tlib 
differences which moot tho unpractised eyo aro entirely connected 
with the size tuul manner in which tho flowers are arranged. 

ARTOCARPUS, tho Bread-Fruit, is tho genus which lms given its 
name to the natural order A rtocarpuccw. It consists of trees having 
stems of very considerable size; large leaves, which are exceedingly 
rough with little points; stipules like those of the fig; and monoe¬ 
cious flowers, of which tho stamen-hearing oneB aro disposed in long 
club-shaped spikes (fly. A 8), and tho pistil-bearing ones in round 
beads (fly. A 2), which become the fruit, and often urrivo at a very 
considerable size (fly. A 4). 

A Bread-Fruit is a fig (Ficus) turned insido out, and much larger in 
all its parts; that is to say, the flowers which form tho Bread-Fruit 
and Fig grew in both cases upon a fleshy rcecptaclo ; but in the former 
tho receptacle is solid, and liears its flowers externally, while in thu 
latter it is hollow, and bears its flowers internally. 

Tho stamen-bearing flowers of A rtncarpvx (fiys. B, (') consist of a 
tubular calyx containing a singlo stamen ; the pistil-bearing flowers 



tticatl-Fruit {Artocarpus invisa). 

A, a shoot very much lew* than the natural slxn with stamen-bearing flowers 
3; piRtil-heuring flowers 2 ; fruit 4 ; and its Btipules 1: 13, a stamen-bearing 
flower; C, the same opened ; 1), three pistil-bearing flowers, sliced open at the 
bottom to show the ovaries; K, a portion of the fruit showing tho nuts in the 
inside. 

(fly. D) consist of two or threo fleshy Bcpals grown closely together 
and meeting at tho points, between which passes a long slender style 
with two stigmas, which are hairy and curved downwards. Tho 
ovary is simple, and contains but one ovule. At a very early period 
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the flowers grew firmly together into a solid fleshy mass, which finally 
bocomes tho fruit. Tho seeds aro largo nut-like bodies, which lie 
beneath the rind of tho fruit. 

Many species are known, somu of which, as A rtacarpus Ghaplasha, 
a . t, h ,ra !* ,a ’ ttl- ° largo trees, and yield vtduablo timber in the forests 
of Bengal and Malabar. Tho species, however, best known are those 
which yield tho Bread-Fruit and the .lack. 

A. inciaa (the Bread-Fruit) is a native of the South Sea Islands 
an<l of liiiiny part# of tlio Indian Archipelago; it inhabitn only 
such places as aro both hot aud damp. l)r. lloxlnirglt complains that 
the winters of Bengal are much too cold for it. in the South Sea 
Islands it forms a moderate-sized tree, rarely exceeding 10 feet in 
height, with leaves deeply divided into sharp lobes, and sometimes as 
much as 3 feet long. The fruit is green and of considerable size, 
equalling a melon of the larger kind in dimensions, and is of many 
different forms : ono variety produces it free from all spines on the 
surface or from seeds internally ; this is the best sort: others are 
split into deep lobes, or covered all over witli the slmrp-pointed fleshy 
tops of the calyxes. Tho nuts, when roasted, are said to be as excel¬ 
lent as the best chestnuts; but it is principally for the fleshy receptacle 
that it is valued. When roasted it becomes soft, tender, and white, 
resembling tho crumb of a loaf; but it must bo eaten new, or it 
becomes bard and choky. Others e.oinparo the flavour to that of a 
roasted potato. What we have tasted has been in thin slices which 
lmd been thoroughly dried, and it was very like a piece of dried 
biscuit. In ‘ Anson's Voyages' it is Haid to lie delicious when ripe, 
anil when mixed with lime-juice or orange-juice to have a grateful 
tart flavour, not uuliko apple-sauce. 

It forms so important a part of the support of the South-Sea 
Islanders that it was introduced by tho British Government into tho 
West Indies, where it is still cultivated, and whence it lias been carried 
to the continent of America. It was to obtain this plant that tho 
unfortunate expedition of Captain Bligh was fitted out. It does not 
appear, however, equal to the plantain as an article of human food. 

.1. inhyrifiiUii, the Jack, is also a native of the islands of 
tlio Indian Archipelago, aud is ill itH general appearance like the. 
Bread-Fruit, but its leaves are totally destitute of all laceration, aud 
its fruit, which is very prickly, weighs til) or 70 lbs. This latter is 
yellow, and constitutes the principal part of thu diet of the natives in 
some parts of India; hut it is said to have an offensive odour, and to 
bo little esteemed by Kurapeiins: all, however, concur in attesting 
tlio excellence of the nuts when roasted. 

Like all other Artoearpads this tree exudes a great quant ity of a 
viscid milky juice, from which tho best bird-lime of India is prepared. 

(Hotankal Mnyazhu', vol. ii.) 

AHUM. [AttOTDR.K] . 

AKUNDO, a genus of Grasses, possessing the following-characters 
Spikelots, each containing from two to five flowerets, which arc distant 
from each other, arranged in two ranks, hermaphrodite, the uppermost, 
being withered; glumes two, sliarp-jioinled, channeled, and keeled, 
nearly equal, membranous, iih long as thu flowerets, and at some 
distance from each other; jialeie two, membranous; the lowermost 
slit at tlio end, with a very short %enrd between the sides of tin- slit, 
covered externally, especially at tliu lower end and rachia, with very 
long Hilky hairs. The species attain a consiilerMile size, sometimes 
acquiring a woody stem, and aro found in many climates. 

Aranda Otway, a native of the. south of Europe, the Caucasus, 
Egypt, ami Siberia, is one of the largest grasses that wo have in culti¬ 
vation ; it is not unusual to see it in rich soil i) or 10 feet high, 
with leaves as broad and as long as the blade of a small sword. A 
beautifully variegated variety is usually seen in gardens. 

Ariutdu armaria, tlio Sea-Reed, or Marruui-Grass, a dwarf plant 
which pierces the sand-banks on the shores of tile north id’ Europe 
with its tough subterranean stems, and which thus converts them into 
living barriers against the inroads of the ocean, differs a little from 
tho exact character of Arundo, and is called liy modern botanists 
Ammaphila arundinacca. It is a very rigid plant, with bluish rolled- 
up loavos, and a stem 2 or 3 feet high, terminated by a dense tuil 
of flowers. 

Tho Common Reed was formerly referred to the genus Arniida : it 
is now placed under P/traymiltit. [l’llllAUMiTUs. ] 

A'SAIMKTS (lirongniart), a very extensive genus of Fossil Cr util amt 
(TrUobitcs), most abundant ill tho lower Palicozoio Strata. Axap/iita 
Hark ii marks the Cambrian or Lower Silurian, ns A. eatulaUis is fre¬ 
quent in tho Upper Silurian Beds. 

ASA'RUM, a genus of plants belonging to thu natural order Aria- 
lo/orhiacctr, distinguished by having tho calyx bell-shaped and 3- 
lobod ; the stamens placed upon the ovarium, the anthers atlimto to 
the middle of tlio filaments, tlio stylo short, stigma stellate, and 0- 
lobed; the fruit capsular and li-ccllcd. Tho A. Jiuropieum is known 
by having two obtuse kidney-shaped leaves on each stem. It is a 
perennial plant, found in woods in different parts of Britain. The 
root, which is employed under the name of Asambacca,, contains a 
oiunplior-like principle, and a bitter principle called Asariu, which is 
combined with gallic acid. To these it is indebted for its action on 
the human system. Taken into the stomach in a state of very fine 
powder, it causes vomiting; in coarser powder, it generally purges. 
It was formerly employed as an emetic instead "f ipecacuanha; but. 
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from tho violence of its effecta, it in now properly laid aside in modicai 
practice : it in etill however used in veterinary medicine, to vomit and 
purge. The fine powder applied to tho nostrils causes snoozing, and 
a flow of mucus from tho membrane which linos those parts. It is 
therefore extensively umployod as an crrhlno, and is the basis or chief 
ingredient of many cephalic snufl's. It is used in chronic inflamma¬ 
tions and some other diseases of tho eye, and in headaches. Where 
these last arise from disorders of tho digestive function, such means 
can l ie of no avail: where they are connected with congestion or 
fullness of the vessels of tho head, the increased discharge from the 
Schneiderian membrane may give temporary relief in tho aamo way 
ns a few drops of blood flowing spontaneously from tho nose, or 
obtained by puncturing the membrane. When taken into tho stomach 
in considerable quantity, it acts as a poison. 

ASIiESTUS must bo considered, in Mineralogy, rather ns a term 
implying a peculiar form sometimos assumed by several minerals, than 
as a nnino denoting a particular species ; it is m fact applied to varie¬ 
ties of tho Amphibolic Minerals, such as Actinolite, 1’rcmolite, Ac., 
which occur in long capillary crystals, placed side by side in parallel 
position, and thus giving rise to a fibrous mass. As might be expected, 
tho above conditions aro fulfilled in various degrees, and there arc 
accordingly various kinds of Asbostus. Those varieties, the libras of 
which nro very delicate and regularly arranged, urn called Amianthu*, a 
Greek term signifying unjsillutod, unstained. Tho*individual crystals 
nro hero readily separated from each other, are very flexible and 
clastic, and have a white nr greenish colour with a fine silky lustre. 
Though a single fibro is readily fused into a white enamel, in mass it 
is capable of resisting the ordinary Homo, so that when woven it pro¬ 
duces a firo-proof cloth, and hence tho name from the (Ireek turBcirros, 
in the souse of iudestructiblo. Tho most beautiful specimens have 
been found in the Tnrcntniso in Savoy; but Corsica must be consi¬ 
dered as its principal locality, from its groat abundance. It is also 

found in Cornwall, at St. Neverno; likewise in several parts of Scot¬ 
land. It occurs also in tho United States of America, where it is 
sometimes used as a wick for an oil-hunp. 

Those varieties in which tho crystals aro coarser, with scarcely any 
flexibility, aro called Common A sliest us. It is generally of a dull 
green, and sometimes n pearly lustre, and readily fuses before tlio 
blow-pipe ilauie. It occurs more frequently than amianthus, aud is 
usually found in veins traversing serpentine. 

There aro three other varieties, known by the names of Mountain 
Feather, Mountain Wood, and Mountain Cork, which differ from the 
Common Asbcslus by tho fibres interlacing each other. The two first 
have received their names from their appearance; tho third from its 
extreme lightness, and from its swimming in water. They have been 
found in Scotland. • 

ASCA HIDES. [Hntozoa.] 

ASCI'DIA, a genus of Molluscous Animals belonging to Cuvier’s 
order of Aci'jiludw without Shells. Savigny has considered those 
animals sufficiently important to constitute a class under the name of 
Anadir* ( Ascidia) ; while Lamarck has also formed them with others 
into a class under tho name of Tuuicicrt (Tnnicnta). [Tunioata.] 

ASCLEP1 AD A'C K,E, Ascbpiad*, a natural order of Exogenous 
Plants, known from all others by tho single character of its grains of 
pollen adhering together within a sort of bag which occupies tin; 
whole of the inside of each cell of the anther; and when it falls out 
sticks to glands of a peculiar character occupying the angles of the 
stigma. Independently of this circumstance the anther and stigma 
adhere firmly together, nml the fruit is a very curious Isidy, consisting 
of two carpels, which, wliun young, aro parallel to each other, and 
united at the point; but when ripe are both on the same plane, point¬ 
ing in different directions, aud shedding a largo quantity of seed, the 
ends of which terminate in long down. 

Tile most important and typical genus of this order is Aiclrpia*. 
It consists of shrubs or horlmceous plants, abounding in an acrid and 
usually milky juice, and found in their greatest abundance in tropical 
countries, but rarely in cold latitudes. At the Cape of Good Hope 
thoy form a singular stunted deformed vegetation, in tho form of the 
leafless succulent stapulios, tho flowers of which are among the most 
fetid productions of tho vegetable kingdom. A great many species 
of Atr/ejnns inhabit North America, and for their beauty are fre¬ 
quently cultivated iu Europe, especially the orange-coloured Aaclrpitu) 
tuberoaa. Their roots ore acrid and stimulating, and usually emetic. 
Their flowers have curious horned procossos added tq tho corolla. 
[Asoi.efias.] 

The roots of tho whole order appear to be acrid and stimulating, 
nml some of them, as ■(Tylophora anthmatiai and Secanume fiiirticu are 
employed as emetics. The Cow-Plant of Ceylon, or Kiriiighuiia 
Plant ((1‘pnneina Inctifemm), yields a milk which the Cingalese make 
use of as food. Species of Ci/nanchum act ns purgatives. Tho leaves 
of Stiiciiontcmma An/cl are used in Egypt for adulterating senna. 
Several species yield caoutchouc, whilst others afford indigo. 

(Lindley, Vtyetallc Kingdom.) 

ASCLE'PIAS, a genus of plants, ^he type of tho natural order 
A tclepiadacar . Many of tho species possess powerful medicinal 
qualities, and hence the name of the genus from yEsculapius 
(Asolepias), the god of medicine. The genus is characterised by 
possessing a reflexed 5-parted corolla; a 6 -leaved corona eeatod on the 



Anclrpin* Hyriaca. 


1, A flowering shoot; 2, a single flower magnified; 3, the same seen fioin 
above; the centre is occupied by p bioad cushion-liko stigma; 4, the anthers 
much magnified, «, one of the- tsjgncd processes of tho corolla; 5, the same 
cut vertically, and less magnified, », one of the horned processes; 0, pollen 
masses, a, the gland; 7, one half of a ripe fruit j 8, a transverse view of its 
inside near tho point, showing how the seeds are arranged; 9, seed; in, 
the same cut across; 11, the sumo cut vertically, showing tho embryo; 12, 
the embryo separate. 
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upper part of the tul>e of the filaments; the leaflets eucullate, having 
a horn-formed process protruding from the bottom; the anthers termi¬ 
nated by a membrane; pollen masses compressed, fixed by the tapering 
tops, pendulous; the stigma depressed ; the follicles smooth ; the seeds 
coarse. Most of the species are North American herbs, with opposite,, 
alternate, or vertieillate leaves. 

A. Syriaca, Syrian Swallow-Wort., has simple stems with lanceolate 
oblong or oval leaves, gradually acute, and tomentosc beneath; drooping 
umbels. Lamarck states that the native country of this plant is Syria 
and Rgypt. The noctarios or leaflets of the corona, like some other 
species of Asclcpias, act as fly-traps. The sap of this plant is white, 
and contains a considerable quantity of caoutchouc. Tt has been 
recommended as an expectorant. The scuds arc covered with down, 
which it was at one time proposed to spin into textures for wearing 
apparel; it is, however, more adapted for stuffing mattresses and 
pillows. 

A. Curassneica, Bustard Ipecacuanha, lias a simple stem, with 
oblong lanceolate glabrous leaves taporing at both ends; umbels 
erect, solitary, lateral. It iH a native of (,'ura^oa, Kssequilm, Omnium, 
and Trinidad. Its routs arc frequently sent to Rnglaud ns ipecacuanha. 
The juico in the West Indies is reputed to bo untheimiutic and styptic. 
The root dried wu] powdered acts as an emetic, but not so efficaciously 
as the root of the true Ipecacuanha (Chcpadis ipecacuanha). Thu roots 
of A. prulifeni are also emetic. 

A. tuberiuHi, Tuberous Swallow-Wort, lias sulierect stems, very bairy, 
and branched at top; scattered obloug-lnnccolate hairy leaves; umbels 
disposed in a terminal sub-corymb. It is a native of North America, 
ill stony places and samly fields. The roots are famed for diaphoretic 
properties, and in Virginia it is used for this purpose in inflammatory 
diseases, more particularly in pleuritis aud dysentery. The A. i/intmltt na 
of some authors is probably only a variety of this species, and has the 

same properties. 

Many other species of this genus are used ‘as medicines in the 
countries whore they grow.. The budt of A. aliyilncca arc eaten by 
the shepherds of Arabia after tho manner of asparagus in this country. 
Tho whole plant of .1. aphylla may be eaten. A. yiyimtca, an Rust 
Indian species, is very jkmhoiioiis. It kills cattle which eat it, but it 
is used in Hindoo medicine in typhus fever. Tim milky sap of A. 
lactifera iH quite innocuous, and is drunk in India as a wholesome 
food; whilst, on the other hand, the iflilk of A. lanifiora and A. 
prorera is acrid and irritating. The juico of A. Invijtora is used with 
butter and lard as an ointment for itch, and that of A. procera is applied 
to hides for removing tile liair before tanning. Tile A.aathmulica and 
A. rincilo.ririiii) have both active properties, aud are now'included under 
the genus Cynamlnwi. (CynaN i'HPM.] 

Many of the species of Aachpiua arc handsome border-flowors, and 
worthy of cultivation. They thrive well in pent-earth, or a light rich 
soil of any kind. They may be propagated by dividing the root in 
the spring, or by sowing the seed. Many of the species w ill require 
protection at the roots during severe winters. Tho tropical and sub¬ 
tropical speeicH require the ordinary treatment of other stove and 
greenhouse plants. 

ASE'LLUS.agcnusof Mulneoplorygious Fishes, to which Wilhighliy 
referred tliuWliiting-Pout, and Ling. They are now referred respectively 
to the genera Morrhna and Lulu. 

ASH. [Flux IN'us.] 

ASP, a name commonly given to several species of venomous serpents. 
By naturalists the term is confined to the Viptra agpit, which is an 
inhabitant of the Kurepean Alps. The asp which is historically 
interesting from having been employed by Cleopatra ns the instrument 
of her own destruction, is supposed to be tho Cerastes Ifasadynistii. Tho 
Asp (airiris) is often mentioned both by (Ireek and It on i an writers. From 
various circumstances, however, and particularly from the description 
of Pliny (‘Nat,. TTist.’ viii. 35.), it is evident that the most common 
and celebrated is the species to which the modern Arabs give the 
name of K1 llaje, or Hnjo Nasclier. This animal measures from 3 to 
5 feet ill length : it is of a dark green colour, marked obliquely with 
bauds of brown; the scales of tho neck, back, and upper surface of the 
tail are slightly carinated, and the tail is about one-fourth part the 
length of tiic whole body. The Hiijo is closely allied to the Cobra 
Capello, or Spectacled Snake of India, tho chief apparent difference 
being its want of tlic singular yellow mark on tho back of the neck, 
from which the latter species derives its name. In other respqrts 
these two serpents arc nearly of tho same size; they are equally 
venomous, and both have tho power of swelling out the nook when 
irritated, and raising themselves upright upon their tails to dart by a 
single hound upon their enemies. 

Tho poison of tho Asp is of the moat deadly nature. Pliny, in tho 
passage above referred to, gives tlie following account of this celebrated 
serpent:—“The neck of the asp is capable of distension, and tho only 
remedy against, its bite is the immediate amputation of the wounded 
part. This animal, otherwise so much to bo dreaded, has a sentiment, 
or rather a kind of affection, truly wonderful. It nevor lives alone, the 
male and female being constantly found together, and if one happens 
to he killed, the other seeks with th# utmost fury to avenge its death. 
It knows and Beleets tho destroyer from among crowds; it follows him 
to groat, distances, surmounts every obstacle, and can only be deprived 
of its revenge by tlie most speedy flight, or tho intervention of some 
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rapid river. It, is difficult to say whether nature has been more pro¬ 
digal of evils or remedies. For instance, she lias bestowed upon this 
reptile, so terrible from the deadly effects of its poison, so indifferent 



a vision, its eyes being placed on tlie sides of the head so as to prevent 
it fmin seeing straight before it, that, it, is frequently trodden under 
fool before it is aware of its danger.” Forskqrl, a Swedish naturalist, 
who lias written on tho animals of K.gypt, informs us that, tho jugglers 
of Grand Cairo have tlie art of taming thu llaje, ns those of India do 
the cobra capello, and touching it to dance fur tlie amusement of the 
populace; taking care, however, to deprive it of its poison fangs, 
though even then they avoid its bite, when irritated. Tlie liahit. which 
this serpent has of erecting itself when approached, made the ancient. 
Kgyptians imagine that it guarded the places which it inhabited. They 
made it the emblem of the divinity whom they supposed t > protect, (lie 
world; aud accordingly they ho\e represented it on their temples 
sculptured on each side of a globe. 

ASl’A'ltAUCS, a genus of plants belonging to the natural order 
ZiUetear. It is comprised by some botanists under the order Aspho- 
(/, Irir. The species eaten under the name of Asparagus is tho J. 
officinal is. [Asi'Aiiaois, in A irrs a.yh So. Div.) There are a great 
number of species, natives of Asia and Africa, which are cultivated 
in our gardens rather as matter of botanical interest than on account 
of their lieauty or utility. The roofs of A. ramnosa and .1. atlacaulcns 
are employed medicinal I v ill tins North of India. 

ASPEN. [ I’orn.i's.j” 

ASPF.RGPLLL’M, a genus of Tuhimious Moll unco, furnished wifli 
a bivalve shell inemsted as it. were in a tubular testaceous sheath. 
This tubular sheath gradually lessens in diameter to tho aperture 
which is farthest from the incorporated bivalve. The end nearest to 
the bivalve is dilated into a concave disk, with a central-fissure, and 
perforated with minute but raised holes. Thu disk is bordered l>y a 
tubular frill. There are l.ut few species, ulld of thesu AapnyiUuin 
Jaranum, known to collectors as the Watering-Pot, is the most 
common. 

ASI’K'ItULA, agoutis of plants belonging to tho natural order 
flitljiaci’ii' or tiaUacnr. Tho genus is known by its funnel-shaped 
corolla, and by the fruit being dry and not crowned with the limb 
of tho calyx. 

A. od'irala, the ’Woodruff lias its leaves hix or eight ill a whorl, with 
perfectly white flowers. It occurs in woods, and is found throughout 
Europe. It ix abundant in some parts of England. The whole plant 
is remarkable for its fragrance when dried. 

A. L'ymtnrhicha has its leaves four in a whorl, and flowers of a lilac 
colour. It is found oil dry banks and hills in limestone districts. It 
is common in Great Britain, where it is called Quinsy-Wort oh account 
of its supposed value as a remedy in sore throat. It iB slightly 
astringent. Two other species, A. arvensis and A. taurina, are 
doubtful natives, but found wild now ill England. 

(Babingtoii's Manual of British Botany.) 

ASl’HA'LTUM (a Greek word, HatpaKros, of unknown eiymologyf, 
frequently known, by the nnnio of Slaggy or Compact Mineral Pitch, 
is olio of the varieties of Bitftinon arising from the decomposition of 
vegetable matter. It occurs massive, of a dark brown or black colour, 
with a conchoidal fracture and a resinous lustre. It is opaque, und ( 
exceedingly brittle at u low temperature, but .-"I'lenii and fuses by tlie 
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application of hoot j in density it varies from that of water to 1’6. It 
may be recognised by the following characters: It is insoluble in 
alcohol, but soluble in about live times its weight of naphtha, with 
which it forms a good and useful varnish; its combustion is rapid 
and brilliant, with the production of the bituminous odour. 

It is found in most countries, but most abundantly on tho shores 
or floating on the surface of the Dead Sea; at Hit, above Babylon, on 
the Euphrates; near the Tigris: in Trinidad in the West Indies it 
fills a basin of three miles in circumference, and of unknown depth. 
There is a pitch-spring-in Xante which is known to have been at work 
for above 2000 years. (Herod, iv. 105). It is also found in limestone 
at Bleilierg ill Carinthia; in beds of sandstone in Albania, and in veins 
in the Harz in Germany; in Derbyshire, Shropshire, and several 
other places. It is the principal colouring matter of tho dark indu¬ 
rated marl, or shale, which is found in coal districts. 

ASPHODE'LKAS, or tho Asphodel Tribe, are Monocotylcdonous 
Hants, which, although they form a very natural assemblage alone, 
are now placed by Liriilley as a subdivision of the order Liliaeax. 
They are for the most part easily recognised, although in certain 

species and genera they approach other orders so closely as to lie 
distinguished only with great difficulty. They all have regular flowers 
with 8 sepals, and 3 petals of nearly equal size and colour, 8 (very 
seldom 3) stamens, and a superior 3-celled ovary, with only 1 style. 
Their fruit is either dry or sueculeut, and their seeds have a brittle 
coat. 

A Hjiltodrlt’ix are known from Jhmc<p, or the Hush Tribe, by their 
larger and more coloured flowers, and by the hardness of the coat of 
their seeds ; from Liliaour, or tho Lily Tribe, by tho smallness of their 
flowers, and the hal’d coat of the seeds; and from Melant/iaceie, or 
tho Goluhicuin Tribe, by their single style, and by tlioir authors being 
turned towards tho ovary. They limy fie formed into two subdivisions. 

Tho first, or tho Al/iarxuiu subdivision, in which there is no true 
stem, and which consists entirely of luillious species, the roots being 
einittoil and perishing annually. To this belong the Onion, Garlic, and 
their allies, together with thu Hyacinth, Squill, anil Star of Bethlehem 
Omitluyalum). A great quantity of species are favourites with the 



Star of llvtlileliom {Ornithoyalum fimbriatum). 


1, A flower seen from witliin ; 2, the mime viewed from without; 3, the 
stamens and ovary ; 4, two stamens apnrt; S, an ovary; ti, the sumo cut per¬ 
pendicularly ; 7, tho same cut horizontally, 

horticulturists on ncuouut of their early appearance in the spring and 
their easy cultivation. 

Tho second subdivision, consisting of tho truo Asphodels [Aspho- 
liiaus] and those which resemble them, have no bulbs, but in their 
stead clusters of fleshy roots such as we find in Alio Asparagus, which 
belongs to this s^talivision; tho stems of these are frequently woody, 
but in that case they are branched : Dracima, or the Gum-Dragon 
Tree, is a imiSit remarkable instance of this, it having almost the 
appearance of a Dicotyledon when deprived of foliage. This sub¬ 
division also contains Aloes, with their thick fleshy leaves and forked 
stems. [At.ok.J 

ASPHO'DELUS, a genus of plants the typo of tho natural order 
Asi>huiMctt It comprehends some handsome hardy perennial plants, 
with fleshy finger-like roots, and upright undivided annual stems 
covered with long leaves ; they are among the most highly developed 
of the Monocotylcdonous plants of northern countries. Tho most 
remarkable species are thu following : 

A. tuteuf, the common Yellow Asphodel, is a beautiful perennial. 


very often seen in cottage-gardens or on the outskirts of shrubberies. 
It grows wild in Barbary, Sicily, Dalmatia, the Peloponnesus, and 
even spreads into the Crimea. Its stems are from 2 to 3 feet high, 
nevor branched, and covored all over with long narrow bluish-green 
leaves, which have very broad sheathing bases. The flowers are 
handsome, deep yellow, with a green streak on the outsido of each 
petal. Tiie fruit consists of rot! pulpy berries. 

Very nearly related to this ore A. capilluris, which differs chiefly 
in its very narrow leaves, shorter bracts, and extremely narrow 
divisions of tho flower; and A. Sibiricag, figured in the ‘Botanical 
Kegister,’ plate 1507, which is principally known by its dwarfer 
stature, earlier and paler flowers, more glaueous leaves, and shorter 
bracts. 

A. albut, or tho White Asphodel, found all over tho southern 
provinces of Europe and the basin of the Mediterranean Sea, is as 
frequently soon as the first, and in similar situations. Its flowers are 
while with a reddish streak on the outside of each petal, and are 
disposed in branched clusters. A. ramusas of many gardens seems 
merely a branched statu of this species, aud several other reputed 
species with white flowers arc also in all probability not distinct. 

ASPlDIA'ltlA (Presl). Several sjieeiea of the Ltpuludaulra of 
Sternberg aro thus named. They are from the Coal Formation. 

ASPI'DIUM, a genus of Ferns, and one under wlifit many species 
were arranged by older botanists, which are now placed under new 
genera. [l’oi.yi*o»iAeE.K.] One of the most remarkable species of 
this genus is tho Aspidiinn Barumez, or Tartarian Lamb, which 1ms 
been referred by Mr. Smith to the genus (Jibuti am. This plant, from 
its peculiar colour and form, was at one tirno really supposed to be a 
kind of vegetable animal, as the following account from Struys, an 
old traveller, proves On the western side of the Volga," he says, 
“there is an elevated salt plain of vast extent, but whmly uncultivated 
and uninhabited. On this plain, which furnishes all tho neighbouring 
countries with salt, grows the Boranez or Bomitscli. This wonderful 
plant has tho shape and apgparanue of a lainli, with feet, head, and 
tail distinctly formed. Boron ez, in the language of Muscovy, signifies 
a little lamb, and a similar name 1 b given to this plant, its skin is 
covered with very white down as soft as silt The Tartnrs and 
Muscovites esteem it bigMy, and JjJeservo it with great care in their 
houses, where 1 have seen many such lambs. The sailor who gave mo 
one of these precious plantar-found it in a wood, and 1 had its skin 
made into an under-waistcoat. 1 learned at Astracan, from those who 
were best acquainted with the subject, that tho lamb grows upon a 
stalk about three feet high; teat the part by which it is sustained is 
a kind of navel, and that it turns itBolf round, and bends down to the 
herbage which serves for its food. They also said it dries up and 
pines away when tho grass fails.” Struys adds many other wonderful 
tilings about this plant. His statement is however substantially 
correct. The rhizomalof the A. Baronwz presents a rude resemblance 
to an animal. It is oOvered with a silky down, aud when cut into 1ms 
a soft inside with a .reddish flesh-coloured appearance, sufficient to 
account for the origin of the fables with regard to its animal nature. 
Is is lidt improbable tnat this fern dries up when the grasH does, but 
of course tho one has nr dependence on the other. The Baromez 
possesses the astringent property which is common to all ferns; 
henoe it has boon used as, a styptic, 

Asptdimn Fili.r-Ma*(tiow Lastrmi Filix-Mcm), the Male Fern, is a 
native 1 of Great Britain, and is admitted into the British Pharmaco¬ 
poeia*! pn- account of its anthelmintic properties. It has bipiunate 
fronds, obtuse and serrated pinnules, the sori near the central nerve, 
the lateral nervea*forked. It is abundant throughout Europe, and 
grows tn stony places on-tte skirts of woods, in open plantations and 
roadsides.- The part used in medicine is tho root, or rather the root- 
stock. This part of the plant is collected for medicinal purposes 
between the end of May aud the middle of September. It will not 
keep well, and should lie rortewod at least every two years. It has 
often lieeu chemically analysed, and is found to contain— 

Lignin.45 

Starch . . . , - ... 10 

Uncrystallinablo Sugar. . . . .10 

Gum.10 

Fixod Oil.7 

ltcsin.. . 4 

Salts, Volatile Oil.14 

* 100 

Tho ancients used this plant as a vermifuge, but it was nearly given 
up by modern practitioners of medicine when l’esehier pointed out 
the couditious in which he had found it efficacious in expelling tape¬ 
worm. The liest mode of administering it is as an etherial tincture; 
the ether seems to dissolve the resinous oil on which tho active pro¬ 
perties of the plant depend. Thu dose of the root according to 
l’oschier is about one drachm. 

A. dilatatum (Lustrum dilutata ), a British fern, is often confounded 
with the last for medicinal purposes. It has sub-tripinnate fronds; 
oblong, blunt, inciso-piimntifid.ktecg; gpinoso, mucronate segments; 
a deciduous unfringeci indusiuri^ This is a common fern, but less 
generally diifused than the last. 

-1. FilU-Bwmina (Atbyrium FilU-Fiemitut), Lady-Fern, has a lanceo- 
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late pinnnto frond; pinna; linear, acute, regularly pinnate; pinuulca 
linear-oblong, quite distinct, deeply serrate or pinnntifid; segments 
with 2 or 8 teeth. This is one of the most beautiful of the British 
ferns. The root is sometimes gathered for that of the Male Pern. It has 
“ a short perpendicular root-stock, black externally, with black root- 
fibres j and the. tufts or bases of the leaf-stalks, which compose the 
greater part of it, form a very acute angle with its axis, while those 
of the Male Shield-Fern extend outwards at a more open angle.” 
(Christison.) 

(Burnett, Outlines of Botany ; Babington, Manual of Brit ish Botany ; 
Christison. Dispensatory.) 

ASPTDOPHO'RUS, a genus of Acanthopterygious Fishes. One 
species, the A. Jiuropteus is found on the coasts of England and 
Scotland. It is known by the names of the Armed Bullhead, the 
Pogge, the Lyric, Sea-Poacher, Pluck, and Noble. It is a small fish 
seldom oxccoding 6 inches in length. (Yarrell, British Fishes.) 

AMPIDOKH Y'NOllUB, a genus of Fossil Ganoid Fishes, from tho 
Lias and Oolite of England. (Agassiz.) 

ASPIDU'RA. A fossil species of Ophiuroid Echinodenns is thus 
named by Agassiz. From the Lias of Yorkshire. 

ASPLE'NIUM, a genus of plants belonging to the natural order of 
Ferns. [I'oi.yMdiack.k] It lias elongated straight sori, with an 
indusium opening towards the central nerve or midrib. The species 
of this genus arc known by the namo of Spleemvorts. Several of them 
nro common in Great Britain. 

A. laneeolatmn, of Hudson, has lanceolate doubly pinnate fronds; 
the pinnules ovate and deeply and sharply toothed, or in bed; the 
sori short, nearly marginal. It is a native of England and Wales, on 
rocks and walls, hut its distribution is very local. It is also a native 
of France, but fts Enropean habitats aro few. 

A. Adianfum-nir/nim, Black Spleenwort, has triangular attenuated 
fronds, twice or thrice pinnate, the pinna; and pinnules triangular, 
sharply toothed ; sori elongated, central, This plant is a native of 
Europe, and is abundantly distributed throughout the United 
Kingdom, where it occurs on locks, walls, ruins, and hedge-rows. 
This is one of the terns formerly much used in medicine, and is stated 
by Hay to bo efficacious in eougif asthma, pleuritis, jaundice, stone, 
gravel, and other diseases. It lias not- however any reputation 
amongst modern pract dinners of medicine 

A. Uittaemurnria, WaJl-ltuo, has bipirinate fronds, the pinnules 
rhomboid wedge-shaped, notched fir toothed at the end ; the indusium 
jagged. This lern is very common on rocks and old walls in Great 
Britain and throughout Europe, and is also a native of North 
America. It was at one time used ns a remedy in coughs and 
asthmas, obstructions of the liver, and in cutaneous iliseascs; but lias 
now fallen into disuse. 

A. Tnehomanes, Common Spleenwort, has pinnate linear fronds; 
roundish ovate, eremite, stalked picnic ; the pervcH forked below the 
sori. It is very common throughout Great Britain on recks, walls, 
churches, ruins, bridges, and hedgerows.. It is a native also of 
Europe, Africa, and tho United States. This let'll has lieen also used 
in medicine, and for tho same diseases ns fife previous species, but it 
has fallen now entirely into disuse. 

The other British species of Asplcnium are. A. altemifolium, A. 
seplentrionak, A. Marinurn, A. riride. ' * 

Theso and other ferns may be easily cultivated by placing them in 
situations resembling their natural habitats. They require a pure 
atmosphere, plenty of space, and natural shade, with a duo supply of 
water. They may be planted on decayed wood, in-holes of rocks and 
brick, with almost any soil. One of therrifest elegant modes Of culti¬ 
vating them is liy means of inverted jars, under which they will thrive 
in any sandy or light soil. 

(Babington, Manual; Newman, Jlisiory of British Fans; Ward, 
Growth of Plants ill Glazed Cases.) 

ASPltE'lX), a genus of Abdominal Mnlacoptcrygious Fishes, charac¬ 
terised by the horizontal flatness of the head, and tho enlargement of 
tho anterior part of the trunk, arising from an unusual development 
of the hones of the shoulder. They are further distinguished from 
tho Bilures of Linmcus (from which extensive genus, indeed, they were 
originally separated by that great naturalist himself) by the propor¬ 
tional length of the tail; by having the eyes placed in the upper 
surface of tho head, and the intermaxillary hones concealed beneath 
the ethmoid, directed back wnnhynml furnished with teeth only nlnffg 
their posterior margin; and finally, they aro remarkable oh being tbo 
only known fish, not being cartilaginous, which have not moveable 
opercula, the bones of which theso organs are composed being 
soldered on either side to the tyuqianum and pro-operculum. The 
opening of the gills is consequently formed by a single slit in the skin 
immediately liehind the posterior side of the head; anil their 
membrane is composed of six lirauchiostogous rays. The lower jaw is 
transverse, anil the upper projects considerably beyond it, and forms 
a small attenuated muzzle. There is but a single dorsal fin, which 
is of small extent, anil situated on tho fore-part of the body ; tho anal 
fln on tho contrary is very large, anj^jeenpies the entire length of the 
tail This gonus contains but very fW species, tho principal of which, 
the Silurus Aspredo of Linmcus, inhabits the rivers and lakes of 
North Americn. ' 

ASS, a well-known and useful domestic animal, whose good qualities 


are too frequently undervalued, from being contrasted with those of 
the horse, without considering tho different nature of the treatment 
which these two quadrupeds receive—the care and attention bestowed 
upon developing the form and cultivating the spirit of tho one, and 
the neglect and ill usage to which tho other is so generally subjected. 
Button has well observed that the ass is despised and neglected only 
beoanse we possess a more noble anil powerful animal in the horse; 
and that if tho horse were unkown, the care anil attention which is 
lavished upon him, being transferred to his now neglected anil 
despised rival, would have increased the size and developed the mental 
qualities of the ass to an extent, which it would bo difficult to 
anticipate, but which eastern travellers who have observed both 
animals in their native climates, aud among nations bv whom they arc 
equally valued and tho good qualities of each justly appreciated, 
assure us to be tile fact. Indeed, the character and habits of theso 
two quadrupeds aro directly opposed in almost every respect, 'J ho 
horse is proud, fiery, and impetuous, nice in his tastes, and delicate in 
constitution ; like a pampered menial ho is subject to ninny diseases, 

and acquires artificial wants and habits which are unknown in a state 
of nature. The ass on the contrary is humble, patient, and contented 
with scanty and coarse fare which other cattle reject; ho hears with 
patience and fortitude the most cruel and oppressive treatment; yet 
he is more susceptible of strong attachment than tho hi.mi, lias 
apparently more prudence nnd relloction, and is capable of a degree of 
education which would not lie anticipated from the forlorn and 
dejected appearance which coarse food and harsh treatment have 
rendered habitual to him. Tn lYisin, Arabia, and other eastern coun¬ 
tries however the ass is a vory different animal from wlmt he is in 
Western Europe. There, instead of being neglected and despised, 
half-starved, mid treated with cruelty, care is taken to cultivate the 
breed by crossing tin; finest, specimens; even the Wild Ass is procured 
for this purpose, fhu pedigrees of the diKerent, races are carefully 
recorded, and the size, strength, and symmetry of the ass so much 
improved that, he is rendered equal to the horse for most purposes, 
aud in Home cases even his superior. “The asses of Aiubiu,” says 
Chardin, “are perhaps the handsomest, animals in the world ; their 
coat is smooth and clean ; they carry the head elevated, and have fine 
anil well-formed legs, which they throw nut gracefully in walking or 
galloping. They aro used only for the saddle, and arc imported in 
vast numbers into Vorsin, where they are frequently sold for -1(1(1 livins; 
and being taught a kind of easy ambling pace, aro richly oapnrianneii, 
and used only by the rich and luxurious nobles.” 

The ass is properly speaking a mountain animal; liis lioufs are 
long, aud furnished with extremely sharp rims, leaving a hollow in 

A V. 
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the eentre, by which means he is enabled to tread with more security 
on tile slippery and precipitous sides of hills and craggy places. 
Tho hoof of tiiu horse on the contrary is round ami nearly fiat 
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underneath, ami we accordingly find that hu is most serviceable in level | months superior to tho large ones in goodness. Tho pincers of one 
countries ; nn<l indeed experience has long since tauglit us tlmt ho is j of the lobster's largo claws are furnished with knobs, and those of tho 
altogether unfitted for crossing rocky and steep mountains. As | other claw are always serrated. With the former it koeps firm hold 
however/tho more diminutive Hizo of tho ass rendered him coinpara- ' of tho stalks of submarine plants, mid with the latter it cuts and minces 
tively less important as a boast of burden, the ingenuity of mankind its food very dexterously. The knobbed, or numb claw, as the fislier- 
carly devised a means of remedying this defect, by crossing the liorso . men call it, is sometimes on tho right side, and sometimes oil the left, 
and ass, and thus procuring an intermediate animal, uniting the size ; indifferently. It is more dangerous to be Beizod by them with the 
and strength of the ono with the patience, intelligence, and sure- cutting claw than tho otbor; hut, in either case, the quickest way to 
footeducss of the other. get disengaged from the creature is to pluck off its claw. It seems 

Thu Wild Ass, called Koulan hy the Persians, is still common in peculiar to the lobster and crab when their claws era pulled off that 
many parts of Central Asia. It stands much highur on its limbs than they will grow again, but never so large os at first, 
the common ass, its legs are longer and more slender, and it is ! “Thefenmlo or lien lobster does not cast her shell tho same year 
altogether a more graceful and symmetrical animal. Tho mane is that slio depositslusr ova, or in the common phrase, is 1 in berry.’ When 
composed of short rl'cet hair of a dusky colour and rather a woolly ; the ova first appear under her tail, they are vory small anil extremely 
texture; tho colour of the body is n uniform silvery gray, with a j black ; but they become, in succession, almost as large as ripe ehler- 
broad ooffoo-colourod stripe extending down the luck from the mono j berries before they (ire deposited, and turn of a dark-brown colour, 
to the tail, and erossud on the shoulder by a transverse baud, as in tlio ! especially towards the end of the time of her depositing them. They 
domestic variety. The Koulan inhabits the parts of Central Asia continue full and depositing the ova in constant succession, as long as 
from 48" N. lat. to tho northern confines of India. They migrate any of that black substance can be found in their body, which when 
from north to south according t.o tlio season. In summer they are boiled turns of a beautiful red colour, and is called their Coral. lTon- 
commonly found about bake Aral, but in autumn they collect in j lobsters nre found in lierry at all times of tho year, but chiefly in 
vast troops under tho conduct of a regular leader, and proceed j winter. Tt is a common mistake, that a berried hen is always in 
towards the south, arriving at Cuteli and (Ju/.erat in October or i perfection for tho table. When her berries appear large and brownish, 
November, and returning northward again in the middle of spring. I she will always be found exhausted, watery, and poor. Though tho 
Tho Persians and Tartars hold the flesh of the Koulan in high esteem, J ova be cast at all times of the year, they seem only to come to life 
and limit it in preference to all other descriptions of game. Olearius j during tho warm summer months of .July and August. Great numbers 
assures us that he saw no fewer than thirty-two wild asses slain in one I of them may then be found, under the appearance of tadpoles, swim- 
day by tho Shah of Persia and his court, tho bodies of which were ! niing about the littlo pools left by tho tides aipong tho rocks, and 
sent to tliu royal kitchens at Ispahan ; and we know from Martial that many also under their proper form, from half ail inch to four inches 
tho epicures of Home held tho flesh of the <lunger, "or Wild Ass, in the in length. « 

same estimation as we d<> venison (‘Kpig.’ xiii. 5)7 ). “ In easting then* shells, it is hard to conceive how tho lobster is 

from u passage in Pliny (lib. viji. e. 44) it would appear that the able to draw tho fish of their large claws out, leaving tho shells entiie 
Onager inhabited Africa, and that the most, delicate and best flavoured and attached to tho shell of their body; in which state they are 
lalisioncH, or fat foals, were brought from that continent to tho Homan constantly found. The fishermen say the lobster pines before easting, 
markets, boo Afrieanus repeats the same story of wild asses being till tho fish in its large claw is no thicker than the quill of a goose, 
found in Africa, hut no traveller lias since met with them, and, so far which enables it to draw its parts through the Joints anil narrow 
as wo at present know, the species is confined to Asia. It has even passage near tho trunk. Tho new shell is quite membranous at first, 
retired from Syria and Asia Minor, where it was formerly found, but burdens by degrees. Lobsters only grow in ni»; while their shells 
[Kqt'lD.K j nre in their soft state. They are chosen for tho table by their being 

ASSAPA NS, the name of a species of Plying Squirrels. [Soiukid.S.) heavy in proportion to their size, and by the hardness of their shells 

ASTAGObl'l'KS, in Zoology, one of tlio names given by ancient <m their sides, which when in perfection will not yield to moderate 
guologists to the fossil remains of tlio Long-Tailed or Lobster-like pressure. Barnacles and other small shell-fish adhering to them are 
Crustaceans. esteemed certain marks of superior goodness. Gock-lolisters are in 

A'ST AC ITS (beach, Desmarest), a genus of Long-Tailed Cruslaeeous general bettor than tlio liens in winter; they are distinguished by 
Animals, including the common bolster. It was formed by Gronovius the narrowness of their tails, and by their having a strong spine 
from the genus t'oiicir of binuieuH and of ancient, authors, which also upon tho eentre of each of llm transverse processes beneath tho tail 
comprised the Short-Tailed (Vustoceoiis Decapods, with tlio exception which support tile four middlo plates of their tails. The fish of a 
of 7/i/i/iu. Fiibrieius broke it down into the genera /’in/io-Mn, (in/itt/ua, lobster’s ulaw is more tender, dolioato, and easy of digestion, than 
and Sri/lhinm; leaving An'rintn to represent a certain number of that of the tail. Lobsters are not taken hero in pots, as is usual 

• Crustaceans, from which he afterwards, having the advantage of where the water is deeper and more still than it is upon our coast. 

Daldorff’s labours, separuted tho genera PiiHuiirus, Pahemon, Af/Jient, Our fishermen use a hag-net fixed to an iron hoop, about 2 feet in 
/Vim-ms, and Untiit/iM. Our countryman Loach, in adopting the genua diameter, and suspemled,.-by three lines like a scale. Tile bait is 
as left in its last shape by Kabrieius, separates from it the genus commonly fish-guts tied to tlio bottom and middle of tho net. They 
Xr/ili ropt, of which there is only one s]>ecios recorded, the Norway can take none in tho daytime, except when tho water is thick and 

Lobster (A>/<///•«/« Ximri/iru#). Desmarest adopts tho views of Leach, opaque: they uro commonly caught in the night; but even then it is 

and f lic genus Aulneim is now reduced to very few species. - not possible to take any when tho sea has Hint luminous appearance 

Of tlioso species the most interesting, from their commercial valuo which is supposed to proceed from the Xi-nui noelilitcn. In summer, 
as food, are tlio common Lobster (Aalitcus m(p'iiiiin) mid the Craw-Fish< Ittho lqjistors are found near tho shore, and thence to about <j fathoms 
(AutimiKjl ii rititilia.) depth of water; in winter, they are seldom taken in less than 12 or 

The Lobster is found in the greatest alumdlHioe oil the rocky coasts 15 fathoms. Like othor ip sects [crustaceansj thoy are much more 

of this kingdom, in clear water of no very great depth, at the time of active and alert in warm weather than in eold. in the water thoy 
depositing its eggs, about, tlio middle of smumor. Pennant, mentions can run nimbly upon their legs or small claws, anil if alarmed can 
the great quantities supplied to tho London markets, in his time, from spring tail foremost to a surprising distance, as swift as a bird can 
tho Orkneys mid tho eastern coasts of Scotland ; and states the number Hy. Tlio fishermen can see- them pass about 30 feot, and by tho 
annually brought in well -1 suits from the neighbourhood of Muutrose swiftness of their motion, suppose they may go much further. Athemcus 

alone at (iff,000 or 70,000. But almost incredible as the consumption remarks this circumstance, and says that tlio inourvated lobstera 

of this species is, nature has provided for its security by the most will spring with the activity of dolphins. Their eyes are raised upon 
profuse fecundity. Doctor Busier says that ho counted 12,444 eggs moveable buses, which enables them to sco readily every way. When 
under the tail of one female lolistcr, besides those that remained in frightened they will spring from a considerable distance to their hold 

the body unprotriidcd. in tho rock; and, what is not less surprising than true, will throw 

Lobs tom ara very voracious, and the fishery for them is carried on themselves into their hold in that manner through an entranoo barely 
sometimes by means of traps, or ‘pots’ (as they ara called in some sufficient for their bodies to puss, os is frequently soon hy the peoplo 
pinny), mnilo of twigs, baited with garbage, lowered into tho sea and who endeavour to take them at Filey Bridge. In frosty weather, if 
marked by a buoy ; sometimes by nets baited with tho same materials; any happen to ho found near the share, they ore quite torpid and 
and iu some countries, by torch-light, with the aid of a wooden benumbed. A sizeable lobster is commonly from one pound to two 
instrument, which acts like a forceps or a pair of tongs. in weight. There was one taken hero this summer which weighed 

One of tlio host narratives of the habits of the lobster extant, is to above four pounds, and tho fishermen say they havo seen sumo which 
be found in the following letter from Mr. Travis, of Scarborough, to were of six pounds, but these are very rare.” 

Mr. I’eimaiit, dated on the 25th October, 1788 There is no doubt that the lobster changes its shell annually; but 

“ We havo vast numbers of fine lobsters on the rocks near our roast, tho mode in which this operation is performed is not satisfactorily 
Tho large ones are in general in their best season from tho middle of known. Some suppose that the old shell is thrown off, and that the 
October till the loginning of May. Many of the small ones, and some animal retires to some lurking place to avoid tho voracity of his 
few of the larger sort, are good all tho summer. If they lie 4J inches crust-clad fellows, till his new covering acquires sufficient hardness; 
long, or upwards, from tho lip of f.lio head to tho end of t.lio back others contend that tho process is one of absorption, and these ask, 
shell, they are called sizeable lobsters. If only 4 inches, they are in proof of their views of tho cj>e, what becomes of tho old slieild 
esteemed half size; and when sold, two of t 1 cm are reckoned for ono if tliero is a true eedysis or moult, for that the sea-coast at the 
of size. If they bo under 4 inches, they are called Pawks, and are moulting period would be strewed with them? The most probable 
not saleable to the camera, though in reality thoy arc in the summer conjocturo is, that tho shell sloughs off piecemeal as it does in tho 
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crawfish. Lobsters, in common with most of tho Crustaceans, have 
the power of reproduction to a great extent. If a claw be torn off, it 
is renewed; ami if it be injured, the animal will sometimes throw 
it ofl by an effort. . It seems that any violent shock to the nervous 
system will cause this act. If a lobster bo thrown into boiling water, 
it will generally throw off its large claws on the instant; and the 
same effect has been produced by plunging the animal, when in full 
life, into spirit. Pennant goes so far as to make them out to bo very 
nervous subjects indeed. “ Lol>stei*s,” ways lie, “ fear thunder, and 
are apt to cast their claws on a loud clap. T am told they will do 
the same on firing a great gun; and that when mon-of-war moot a 
lobs ter-boat, a jocular threat is used, that if tho master does not sell 
them good lobsters they will salute him.*’ 

That the lobster was well kuowu to tho ancients appears from the 
reference in Mr. Travis's letter, and from many other evidences. It 
will bo sufficient to add that, under tho name of aora/ci/s, Aristotle, in 
the second chapter of tho fourth book of his ‘History of Animals,’ 
gives a most faithful and elaborate account of tho species which is still 
an inhabitant of the Mediterranean. 

Asia cits Jlariatilis, the Crawfish, is to be found in the fresh waters 
of Europe and tho north of Asia. It thrives best in rivers, where 
in holes in the banks ami under stones it lies in wait for the small 
molluscous animals, little fishes, the larvse of insects, and decomposing 
animal substances, which form its prey. Desmurest says that it will 
live for upwards of 20 years, and that it becomes large in proportion 
to its age; that towards tho end of spring it casts off the pieces 
which form its shell, ami some days after becomes covered with a 
crust as solid as tho former one, hut larger, sometimes by as much as 
one-fifth. The eggs, which are excluded about two months after 
impregnation, arc collected under the lower part of the body or tail, 
as it is popularly called, after the manner of the hen lobster. From 
these proceed the young crawfishes, which are, very small and soft, 
but which bear an exact, resemblance to the parent, under whose tail 
they are nursed for several days. 

Tho crawfish is taken either by nets or by bundles of thorns in 
which flesh in a state of decomposition is placed. It is also taken by 
inserting the hand into the hole which it inhabits; and at night it is 
caught by means of lighted torches. [(JursT.u’KA.J 

ASTA'RTE, a genus of Conch ifcrons Alollnsra, with two muscular 
impressions and a simple mantle-line. The hinge has two divaricated 
teeth in the right hand valve; in the other, one distinct and one 
obsolete tooth, and tlie rudiment of a lateral tooth. The ligament is 
external. 

The species consist of some of the Veneres of Montagu, ono of 
which is a Ccans in a. (Lam.) Some of them are English shells, and 
they are generally found on the sandy mud of coasts at a depth which 
ranges from near the surface to ten fathoms. 

The Crag, the (Ireeii-Sand, and some of the old fossiliferous beds 
afford many species. 

A'ST EH, a genus of plants belonging to the natural order Cmnposita 1 , 
ami comprehending a great multitude of species scattered over all 
parts of the world, especially North America and Australia. Many 
of them are handsome herbaceous plants, others are small-leaved 
shrubs, and the remainder are more weeds. (Noes von Esenbeck, ‘ (Jonera. 
et Species Asterearum.’) 

Although the fin tuber of species of this genus is very great, none 
of them are of any use to man. \ large number tire cultivated, 
ami we are indebted to their very handsome flowers for some of the 
greatest ornaments of our gardens at the latter end of summer. 
One of the species. Aster Tripoli am, is a British plant, It is very 
common in muddy salt marshes. It h:is a stem from 1 to 2 feet high, 
which is erect, hollow, leafy, and many-flowered. The flowers tire 
yellow in the disk and lilac in tho circumference. Sometimes the 
latter are wanting. 

ASTERACA'NTHUS, a genus of Fossil PIaeoid Fishes, including 
five British species, from the Oolitic and Lias Formations. (Agassi/..) 

ASTER I'A D^E, a family of tho order Kehinodermata including the 
true Star-Fishes. This family is distinguished from the rest of the 
order by tho body l>eiiig more or less lobed, and tlie lobes channeled 
beneath for cirrhi, which act as suckers and are the organs of motion. 
Professor K. Forbes in his ‘History of British Star-Fishes’ has 
arranged tho British species of this family under four heads : - 

1 . The Urosterin', Stellate Star-Fishes with rounded arms and four 
ranges of suckers in each aventle. Of this family there is only one 
genns Uraster, inhabiting tho British coasts. Of this there are four 
H]H*cies— U. ylaeialis, V. rubens , U. violacea and //. hispida. 

2. The Solasteriir, also stellate (sometimes multi-radiate), with 
rounded arms, but only two ranges of suckers in each avenue. To 
this tribe belong tho genera CribcJJa and Solasfer of which C. oailata, 
C. rosea, S. endeea, and S. papptnta inhabit the British coasts. 

3. GoniasttrUv, which are pentagonal and have two ranges of suckers. 
The British genera of this tribe are Aster inn, Pntmipes , and (Ion iaster. 
The species arc A. yibbosa, P. mcnibranaeens , U. Templetoni, and U. 
equestris. 

4. Aster!rv, Stellate Star-Fishes with the upper surface of tho body 
flat. It includes the British genera Asterias and Lniilia.. Each of 
these have one species, A» aurantiaai and L. fray'dissiniii. [Echino- 
DERMATA. 
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ASTF/RTAS (Lmo.\ a genus of Radiated Animals widely diffused 
over the seas. The Liuuseim genus comprises every form of radiation 
which appears in the tribe, but the genus Ashman of Lamarck 
includes only the Star-Fishes properly so called. These arc divided 
into two sections, ‘the Scutclluted Star-Fishes,’ and ‘the Radiated Star- 
Fishes.’ Tim former have an angular body, the lobes or rays of which 
are short, their lriiglh not exceeding tho diameter of the disk : the 
latter have a body furiiiidicd with elongated rays, wlmsc. length far 
exceeds the diameter of the disk. The following is agenend description 
of the animals to which the name Ashman lias been applied : 

Each ray is furnished with a longitudinal furrow on its lower side, 
and this furrow is pierced laterally with small holes, through which 
pass the feet or teiitaeula, which are membranous, cylindrical, and 
each of them terminated with a little disk, which performs the office 
of a cupping-glass, somewhat, in the same manner as the aectnhula or 
suckers of the cuttle-fishes. By elongating or shortening these 
numerous little organs, ami by fixing them by means of their terminal 
disks, the progressive motions of tie* Star-Fish are regulated. The 
rest of the lower surface is furui.-hed with small moveable spines, 
which also assist, progression. The whole surface is also pierced by 
pores, through which pass tubes much smaller than tlie feet, serving 
probably to absorb the water, and to introduce it into the general 
cavity, for the purposes of a kind of respiration. A large stomach 
lies close to the month ; and two ramified eieea, each .suspended to a 
kind of mesentery, are given off to each ray, which is also furnished 
with two ovaries, by means of which the animals are supposed to 
reproduce their species without the aid of a second individual. A tine 
cord, which surrounds the mouth and sends a branch to each aim, is 
considered us the development of their nervous system. | A>’i kki.Muk ; 
Eliiixoi»i:hmat.\.J 

ASTERI'XA, a genus of Star Fishes, including flu* smallest.of tho 
British species, .1. yibbosa of IVnmmt. The DibLous Starlet has a 
5 sided body, which is thick amt covered above and below with 
short spines ; tlie avenues are bordered by a single row of spines, and 
ivtlic suckers are in two rows. Dr Rlainville makes out of this sp« t ies 
two, which he calls Ashrias minnta and .1. / mlelnlta . A. yibbosa is 
found very generally around the British Islands, and al.-o in the 
Mediterranean, and on all the shores of Europe. 

ASTEKOIDA, a group of Zoophytes, belonging to the An Heron 
or Potuptfera. | Rolyimki-’Ua ] 

ASTKRORH YLLI'TES (Brongninrt), a genus of Fossil Riants con¬ 
taining many species; from tlie Coal Formations of Europe and America. 

ASTERORTY'HHIt'S, a genus of Fossil IMaeoid Fishes, fivin the 
Mountain Limestone of Ireland. (Agassiz.) 

AST1LEA, a genus of Radiate Animals belonging to the family 



A strn-n rot nlosn. 

Pohfpi/era. The species arc found sonict-imes merest,ing marine 
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bodies, sometimes collected in a hemispherical or globular mass, 
which is occasionally lobated. Tim upper surface ih covered with 
orbicular or suhungiilar slurry disks, which arc lamellar anil sossilc. 
Knell disk is the sent of a polype, with a single row of numerous 
arms, in tlio centre of which is the mouth. Lamarck divides tlinso 
corals into two sections : the first., consisting of species whose starry 
disks aro separated from each other, leaving interstices between 
them ; and the second, of species whose starry disks arc contiguous. 
Of the first section, A. rolulima, an inhabitant of the AVcst Indian 
sens, is an example; of the second, A.farota, common in the seas of 
the Hast Indies affords a good illustration. The species are numerous. 
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ASTROl’KCTEN, a genus of Star-Kislies, including the Attrria* 
nitnnilitirn of Midler and others, which is called Aftropeden irrrtjnlari*. 
[EOHINODKBMATA.J 



ASTRiWiALl'S, a genus of plants belonging to (In* natural order 
Ir'i/nm ijiomr. It 1ms the calyx fi-tootlieil ; the keel of the (lower 
obtuse; the stamens ilindelplioiis; tlio legume bilocular or half- 
bilocular, from the upper suture lieing bent in so much. The species 
aro shrubs or under-slirubs. 

A. ItiipuijItiUi*, the Purple Milk-Vetch, is a native of Europe in 
gravelly and chalky places. 

A . »////!•///«//////»«*, Liipmriee-Vetch, is another British species. Tt, lias 
a sweetish taste in its loaves, lmt they are not pleasant, and cattle do 
not eat it. 

,1. rent*, (loat’s-Tliorn, is the plant which is said to yield flum 
Trngiioantli. It is a small bush with pinnated gray leaves, terminated 
by a spiny midrib and half-covering clusters of axillary pale yellow 
Mowers. It grows in tlio Levant. Tile gum is a natural exudation 
from the plant Many other species of Aalriiytt/ns, as A. Crdini*, j 
A. tjttmmifrr, A. arittfahu, and .1. xlruhi/ififtt, aro now known to yield 
this substance. The species of Aalrutpthi* are very numerous, anil 
ulsivo 250 have been described by botanists. Many i f them are culti¬ 
vated, most of them living hardy plants, but they are not remarkable 
for their beauty. ^ 

ASTRA KAN I'TE, a variety of native sulphate of magnesia (Epsom 
Salta), which is called Ppaumllr. 

AST HOC A'lt YUM, a genus of Palms found in small groups, or in 
singlo specimens, in the tropical parts of America, of middling stature, 
and of a very singular appearance on account of the spines with which 
they are armed. Their steins are covered all over, except at. the 
places where the loaves aro set. on, with stiff and very numerous 
prickloH. Tlio leaves are pinnated. The fruit resembles cocoa-nuts. 

These plants are found exclusively in Mouth America, where several 
species were collected by I )r. Von Martins, the great illustrator of the 
Palm Tribe. Among the more remarkable aro .1 xtenearit/iut mnrimuri , 
iv common inhabitant of swampy places in the neighbourhood of Para, 
whore it is called Murumun'i. Tim flesh of the fruit resembles the 
melon in flavour and tlio musk in odour, and is considered a great 
delicacy by tlio Americans. We give a figure of it in the next column, 
but SO much reduced that the armature of the stem cannot bo shown. 
The loaves are found to form an excellent thatch. 

Another species, A. m'ri, lias very hard wood, which is much used 
for bows and similar purposes, where hardness and toughness are 
required. 

The fibres of the leaves of A. Tuenma are greatly valued for fishing- 
nets. (Martins, Palm*, p. tit), Ac.) 

ASTHOUHl Nl'TKS (Austin), a genus of Fossil Crinoitha, from the 
Mountaui Limestone of Yorkshire. 

ASTUOLO'MA, a grmiH of plant* belonging to the natural onler 
Fpacriihuwv. One species, the .1, humifnna , yield* the Tasmanian 
Cranberry. The fruit is of a green or whitish colour, sometimes 
slightly red, of the si/e of a black currant, and consisting of a viscid 
apple-flavoured pulp, inclosing a large seed. It grows singly on the 
trailing stems ol the plant. The flowers are of a beautiful scarlet. 

(Lindlcy, Vrydable Kingdom.) 




Axh'ticnrtptm murimuri. 

ASTKOPllY'TON, a genus of Star-Fishes, remarkable for the 
branched character of its rays. One species, tile A. ucabfi itm , is 
ltritisli. It is however a lure animal; and although occasionally found 
in other places, is most commonly caught off tlio Slietlands: lienee 
it is called the Shetland Argus. (Forties, liritixh Slitr-Phltes.) 

ASTL’It, a genus of Hawks formed by Pechstein, and characterised 
by a short beak bent downwards from the base and convex above, 
with somewhat oval nostrils. The feet arc rather short, and the 
toes (of which the exterior are united at tlio base by a membrane) 
are long. 

Numerous species of this genus are diffused over all parts of the 
world; but Europe only contains one, Aalttr ptilumbmin *, the Uos- 
liawk, so highly prized by the falconers of old, and famous for its 
[Mights at erancs, geese, pheasants, and partridges. [F.u.con m.v»] 

ATAUAMI'TE (Chforitle of Cupprr, Muriate of Cupper). It occurs 
massive, pulverulent, and crystallised. Its primary form is a right 
rhombic prism. Tlio colour is green, of various shades, but chiefly 
emerald given. The streak is lighter. Tlio fracture uneven. Hardness 
(10 to 3-5. Lustre vitreous. Transparent to opaque. Specific gravity 
4*4. Tt is found at Hemolenos in Uliili; the pulverulent variety at 
Atacama in Fern. The massive variety is reniform, with a fibrous 
structure. The analysis by 1‘roust is as follows 

Muriatic Acid.TO'fi 

Oxide of Copper.7(i'ti 

Water .12'8 


A'TELES, a genus of Sapa join, or American Monkeys, called also 
Spider Monkeys, fm-mod by M, (iootfroy St. Hilaire, and presenting 
numerous and remarkable modifications of organic structure, which 
readily distinguish them from all other groujis of Qiuutriiman.i. The 
most prominent characters of the genua consist in their long, attenu¬ 
ated, and powerfully proheusile tails; fore hands either entirely deprived 
of thumbs, or having only a very small rudiment of that organ ; and 
their dental system, which, like that of all the American (Juiulrmnanes, 
consists of two molar teeth in each jaw (one on each side) more than 
ara found either in man or in the kindred genera of the Old World. 
The first and last of these modifications are common to the A tele* ami 
other American genera ; the second is shared with them only by the 
Cutilii, a, small African genus, consisting only of two species, neither of 
which lias licen observed by any zoologist since the days of Pennant, 
and with whose other characters we aro very imperfectly acquainted. 
The A h lr* are further distinguished by their small round heads, corpu¬ 
lent bodies, and remarkably long slender limbs, which characteristics 
giving these animals much of the general nppearanco of a spider, have 
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procured for them tlio appellation of Spider-Monkeys, by which they 
are commonly known. Eiko tho other Qtutilnimana of the New World, 
they are destitute ot cheek-pouches and callosities—characters W'hieh 
approximate them in some measure to tho real Apes. The skull of the 
Aide* is rounder and tho brain larger than in the common monkeys ; 
the forehead also is moro elevated, and the muzzle less prominent. 
T ho eyes arc widely separated from one another by tho base of tho 
now:; the nostrils open laterally, and are separated by a thick carti¬ 
laginous partition ; the ear only differs from that of man in having no 
inferior lobe; the month is small, the lips thin and extensible, and the 
hair generally long, course, and of a glossy uppenrunee. 

lint they are chiefly distinguished by the organs of locomotion. The 
autorior extremities, in particular, are by their length and the slender¬ 
ness of their form out of all proportion with the other parts; they are 
in general, as above observed, destitute of thumbs; or if some siieeies 
are provided with this organ, it is only in a rudimentary form, and 

consists merely of a flat nail, or at most of a single joint. On the 
posterior extremities, on tho contrary, the thumb is hugely developed, 
placed far back towards the heel, and is completely opposealile to the 
lingers. Hut these animals possess, in their long and muscular tail, 
an organ of prehension much more powerful than the other extre¬ 
mities; it executes in fact all tho functions of a filth limit, though 
probably, on account of its distance from the seat, of sensation, it is not 
endowed with a very delicate sense of touch. For six or seven inches 
from the point it is naked and callous on the under surface; and it is 
by this portion that the animal bungs suspended from the branches, 
or swings itself from tree to tree with on ease and velocity almost 
incredible. 

Their entire organisation is adapted exclusively to an arboreal life; 
on the earth nothing can bo more awkward and cnilHirmssed than 
their motions. They trail themselves along with a slow and vacillating 
gait, sometimes using their long lore-arms as crutches, and resting upon 
their hall-closed fists whilst they project tho body and hind legs forward; 
at. other times walking in a crouching position on the hind legs only, 
balanced by the long arms and tail, which are elevated in front aiid 
rear respectively, and always ready to take advantage of any object by 
which to avail themselves of their natural powers of progression. ; 
Hut in proportion to their embarrassment on a plain surface ih their j 
dexterity and agility among the trees of their native forests. Here ■ 
they live in numerous troops, mutually snp|Hirtoue another in danger, 
beat and expel the less favourably organised Sakis from the vicinity of j 
their cantonments, and exercise a perfect tyranny over all the other j 
arboreal mammals of their neighbourhood. Though leaves and wild 
fruits compose tho principal part of their food, yet they do not reject j 
flesh, but. limit after insects and the eggs and young of birds, and are j 
even said to adopt the stratagem of fishing for crabs with their long | 
tails. They arc exceedingly intelligent, easily domesticated, and soon ! 
become strongly attached to those who treat them kindly : they exhibit 
none of tho petulance and insatiable curiosity of the common monkeys; 
their character, on the contrary, is grave, anil approaches even to 
melancholy: but if their passions are less violent, and moro difficult 
to excite, their affections are infinitely stronger; and if they are without 
the amusing tricks of the monkeys, so likewise are. they without their 
fickleness and mischief. 

Dumpier relates, that when a troop of Attic* have occasion to pass 
any of the linger rivers of South America, they select a situation in 
which the trees are liighcst and project farthest over the stream; then 
mounting to the topmost branches, they form a long chain by grasping 
one another’s tails successively. This chain being allowed to bang 
freely at the lower end, whilst it is suspended from tho top, is 
put in motion, and successively swung backwards and forwards till it 
acquires an impetus sufficient to carry it over to the opposite bank. 
When tluH is accomplished, the animal at tho lower end catches tho 
first branch which conies within his reach, and mounts to the highest, 
where as soon as be is firmly attached, the other end of the chain is 
permitted to swing, and thus the whole troop are passed over. Tho i 
Aide*, as well indeed as all the other American Qnadriunanes, are . 
esteemed as an article of food by the native Indians; and even Euro- | 
J leans, whom curiosity or necessity has induced to taste it, report, their ! 
flesh to lie white, juiey, and agreeable. The only thing disgusting j 
about it is a strong resemblance wdiich the whole body, and particularly j 
the head and hands, bear to those of a young infant. Nor is it without ! 
boing strongly disposed to question the nature of the net, that Euro- ! 
peun sportsmen, unaccustomed to shooting monkeys, witness for tho J 
first time tho dying struggles of those animals. Without uttering a ; 
complaint, they silently watch tho blood os it flows from the wound, j 
from time to time turning their eyes upon tho sportsman with an 
expression of reproach which cannot bo misinterpreted: somo travellers ! 
even go so far as to assert that the comptuiiousof the wounded individual ■ 
will not only assist him to climb beyond the reach of further danger, ] 
but will even eliew leaves and apply them to the wound for the pur¬ 
pose of stopping tho hemorrhage. The following speoies of A telex have 
been distinguished and characterised by naturalists and travellers : 

1. A. patiucn* (Geoff.), the (Junta, or us the French write it Coaitn, 
is a large species, covered with lung coarse hair of a glossy black 
colour; the belly is protuberant, the head small anil round, tho 
limbs long and slender, the fore hands entirely deprived of thumbs, 
the tail robust and powerful, tho eyes and cheeks deeply sunk, and | 


the face copper-colour. On the back and outsides of the limbs the 
hair is very long iui.1 thick, but the belly anil groins are nearly inked, 
and the mamma! of the females are placed in the armpits. The hair 



’flic mints [.licit* /niiwti its). 

of the head is directed forwards, and the ears, concealed beneath it, 
ililler from those of the human species only in having no inferior lobe. 
This species is very enmmoii in the wends of Surinam and llrn/.il. It. 
is active ami intelligent, mid unites considerable pi-inleiiee mid pene¬ 
tration to great gentleness of disposition. They go in large companies, 
and when they meet with a man or any animal which is strange to 
them, come down to the lower branches of the trees to examine them, 
and having satisfied their curiosity, begin to pelt, them with sticks, mid 
endeavour to fright-ell them away. They cmillot leap, but. exhibit the 
most surprising agility in swinging from tree to tine. .Acosta, ill his 
1 History of the West Indies,’ relates the following aneeilote of a 
(junta which belonged to the Governor of (’arthagena : -“They sent 
him," says lie, "to the tavern Ibr wine, putting the pot in one hand 
and the money in the other; they could not. possibly get the money 
out of his hand before his put. was full of wine. If any children met. 
him in the street and threw stones at him, lie would set his pot down 
anil cast stones against, tin- children, till he lcul assured his way, tin 
would he return to carry home his pot. And what is mure, although 

ho was ..1 bibber of wine, \ et lie would never touch it till leave 

was given him.” m 

2. A. mtiri/iiiutu* (<! oil!), tlieChuva, closely resembles the (junta in 
physiognomy, size, and proportions. The quality mid colour of the 
hair are also the same in Imtli, except that the face of the Cliuva is 
surrounded with a lim of white, which mi the forehead particularly 
Is broad, and directed upwards, so as to encounter tile hair of the 
occiput, anil form a low crust on the lop of the head. The hair of the 
foro-arni is directed partially towards the elbow ; like that of t.lib body 
it is long and coarse, and though perfectly black, has not tho glossy 
appearance of the (junta's covering. Tho face is nearly naked, and 
tau-coliiureil; the palms of the hands, soles of tile feet, and callous 
part of the tail are violet black, and the whole skin beneath tho hair 
appears to be of the same line. The disposition and manners ililler in 
no respect from those of the (juata. 

3. A. atce (F. Cuvier), the Caymi, is considered by Messrs. < onll'roy anil 
Desmarest as a variety of the (junta ; but F. Cuvier, from observa¬ 
tions which he made upon the. living animal, has recognised and 
described it as a distinct species. It must however be confessed that 
it approaches so nearly to the (Junta as to render further observations 
necessary to determine the question of their specific dillerence. The 
size, form, and colour mu the same in both, and tho only marked 
distinction reported by M. Cuvier consists in the colour of the face, 
wdiich is black in the Caymi and copper-coloured in the (Junta. “Tho 
hair,” says AI. Cuvier, “is long, and of a harsh Hilky quality. It is 
rather shorter on the head and tail tluin on the rest of the body, 
where it. falls backwards in the ordinary way, but ou the head it is 
directed forwards, and falls over I he face.” 

1. A. Ilthdnib (Geolll), the Mariinnnila, has tho top of tho head, 
tho back, sides, and external surface of the extremities black, and all 
the under parts, the cheeks, throat, In-cast, belly, inside of the limbs, 
and under surface of the tail for its first half, white, with .a slight 
simile of yellow. Tim naked parts are violet-black, except Immediately 
alsmt the eyes, which arc surrounded by a flush-coloured circle. 
This species, according to Humboldt., replaces the common (Junta in 
Spanish Guyana, where it is extremely common, and is eaten by tho 
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ateles. _ A rr!__ 

_ ...... ... , . . . , ., ,, , | <\i.i World. Except in tho total want of the thumb on the antcrior 

Indians. It is, says this celebrated traveller, an animal very sh t iti t j ia j rar/imiiVuiapproaelieH very nearly to the following 
!*■ movements and of a gentle, melancholy, and timid character Meed to be intermediate between it and tl e 

if it occiiHioiirtlly liiUm, it does ho only in it» fita of terror. lhc Mari- frpccies, 11 

mondas unite in great companies and form the most grotesque groups, commjm^ua ^ ^ ^ or Mirikji iulmWtR l](0 fo ,,. HU 

in tiie interior of Urazil, and, as lias just been observed, approaches 



The Muriiii(in<lu {A!firs Hctzvbnb). 

All their attitudes aunouneo the extremity of sloth. I have frequently 
seen them, when exposed to the heat of a tropical sun, throw their 
heads backwards, turn their eyes upwards, bend their arms over their 
bucks, and remain motionless in this extraordinary position for many 
hours together.” The young of this species appear to have the upper 
parts of the body mixed slightly witli gray, but this mixture gradually 
disappears as it grows towards maturity, till the adult allium! presents 
the uniform black above and white below, as already described. 

S. A. mehmwfnir, (leolK, with the native. Indian name of which 
we are unacquainted, is also a distinct species. The head, members, 
and tail are black or dark brown on the superior surface; tile internal 
faeo of the arms and fore-arms as far as the wrists, and of the thighs j 
and legs, the under surface of the tail, the throat, breast., belly, and 
sides of the hips, are white or silvery gray ; the shouMei-s arc , 
yellowish gray, and the remainder of the upper parts of the body, as 
well os the whiskers, are pure gray; the four hands and the naked j 
part of the tail are black, as arc also the face, the cheeks, and the under ; 
half of the nose; but, round the mouth and eyes the fur is flesh- 
coloured. The hair is uniformly of a silky quality ' that on the black 
and white parts is of the same colour throughout, but, on the gray 
parts it is aiiniilate.il with alternate rings of black and white. This | 
species, as well us all those hitherto dodSrjbed, is entirely deprived I 
of the fore thumb, and does not even exhibit a rudiment of that 
organ. Only a single individual has been observed alive ; its manners 
are the' same as those of the Aides in general, but its habitat has not 
been definitely determined. 

(1. A. A riudinii'iih s, or the Ill-own Quota, as it, is called by llaron 
Cuvier, partakes in fact very much of the characters mid appearance 
of the common Quata, from which it is principally distinguished by 
its uniform reddish-brown colour. This species when full grown 
measures rather more than ‘i feet in length ; the tail is about 2 inches 
longer than the body; the fore legs are 1 foot !> inches long, the hind 
legs 1 foot 8 inches, and the hands (i inches. The hair is short, fine, 
ami soft, and that of the forehead is directed backwards, contrary to 
wlmt is usually observed in the other Ateles; the back and upper 
parts of the body are, generally speaking, well covered with hair, hut 
the hixiast, belly, and groins arc nearly naked, or at least, sparingly 
covered with scattered hairs, of a longer and coarser quality than 
those on other parts; the root of the tail is rather thick and husliy, 
blit it is gradually attenuated towards the point, and for the bust ten 
inches naked underneath. The general colour is uniform chestnut- 
brown, the first, of these colours becoming clearer aud more intense 
upon the head, and more especially round the eyes; the forehead is 
bordered by a cirelo of stilF coarse black hairs, beneath which a 
sqmicirclo of light silvery gray passes over the eyes in .the form of 
brows, and becomes gradually more and more obscure, till it is finally 
lost in the uniform reddish-brown of the tomples. The face is naked 
mul flesh-coloured, the under parts of the hody of a silvery gray 
slightly tinged with yellow, with the exception of the abdomen, which, 
as well as tlio inner surface of t.ho thighs, and tho naked stripe 
underneath tlie tail, are of a bright red colour. The manners and 
habits of this species am tinkuowu in its native forests. Those which 
have been observed in a state of confinement exhibited all the 
gentleness and listless apathy of character which distinguish the Aides 
from the common monkeys of South America, as eminently uh they 
do the Uibbons of the Indian isles from the other Qiuulrumanes of the 



Tin- Mono ( Atelra hepiixmittiiis). 

very nearly to the A. Arndimiiihs, as well in the colour of its fur as 
in the general form and proportions of its hody and members; 
but it is readily distinguished from that species as well as from all the 
other .1 ti lt’s hitherto described, by the presence of a small rudimentary 
thumb on the fore bands. The faee also is more uniformly covered 
with hair than in the generality of the other species, being naked only 
about the region of the eyes ; the hairs which compose the eyebrows 
are long, black, and directed upwards : the cheeks, lips, nose, and a 
narrow line descending from the forehead, lire covered with short hairs 
of a pale yellowish-white colour; the chin also is furnished with short 
hair of the same colour and quality, but intermixed with thinly 
scattered long black hairs, forming a species of board, and extending 
over tho upper lip in tho form of thin moustaches. The oars are 
small aud nearly concealed by the hair of tho head, which though not 
very long is thickly furnished, and of a pale gray colour slightly 
tinged with yellow. The whole body and members are of a uniform 
grayish-fawn colour, only diiTering in tho greater degree of intensity 
which distinguishes the bock ami upper parts from those beneath, and 
in tho lighter gray tinge which predominates on the extremities. Tho 
bucks of tbe fingers are hairy down to tho very nails, aud there is a 
rudiment of a thumb on the fore hands, covered with a short 
compressed nail. 

The Mono was discovered by Prince Maximilian of Neuwicd, during 
his travels in Brazil. It is tho largest species of the Quadroumnes 
which inhabit the part of the country through which that scientific 
traveller passed, and though sufficiently common in particular districts, 
appears to have upon the whole hut a vory limited geographical range. 
Itshideis said to be more impervious to moisture than any other 
description of fur known in that jiart of tho world, and for this 
reason the llniziliun sportsmen liavo cases of tho skin of the Mono 
made to protect tho looks of their guns from tho rain. 

8. A. Kuliiiirihtitarti/hia (Oeolfrey), the Ohameek, tho last species of 
tho genus distinctly known at present, resembles the Mono in having 
a small rudimentary thumb on tho anterior extremities, hut it is 
without a nail, and in other reiqieeta tho two animals are sufficiently 
distinguished by their difference of colour and habitat. TheChauieek 
indeed approaches more nearly in external form and appearance to the 
Quata than to any other of its congenors, being furnished with a 
similar coat of long dense liuir, of an intenso and uniform black 
colour ; but it may ue readily distinguished from that species by the 
presence of the rudimentary thumb on the anterior members, ns well 
ns by its si/.e, which considerably exceeds that of the Quata.- It has a 
protuberant muzzle, and its lips, like those of the Quata, are capable 
of prolongation ; the forehead is high; the face, cheeks, ears, and chin, 
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ore naked and of a brown colour, with a fow long black hairs thinly 
scattered over them; tbo hair of tho head ia long, matted, and 
directed forwards over the forehead, that of tho body and members 
very long and thick; tbo fingers, both upon tho anterior and posterior 
extremities, are long, slender, and nearly naked; tho tail is considerably 
longer than the body, very thick and covered at tho bare with close 
shaggy hair, but attenuated towards the point, where it is more 
sparingly furnished with shorter hair, and entirely nakod underneath. 

This species inhabits Guyana and somo of tho neighbouring provinces 
of Brasil. Von Sack, in his ‘ Voyage to Surinam,’ gives the following 
account of its maimers under tho namo of Qunta, with which species 
its general appearance probably causes it to bo frequently confounded. 
“ The Qunta,” says this author, “ is of a vory docile disposition, and 
cnpnblo of being quite domesticated. I have seen a pair of them at a 
gentleman’s house at Paramaribo which were left quite at liberty. 
When the female negroes were employod at their noedlowork, they 
usod to come and sit amongst them, and play with a piece of paper, 
and afterwards go out to gambol upon the trees, but never went over 
to the neighbouring gardens; and they knew well the usual hour of 
dinner at their master’s, when thoy would come to the gallery, look 
in at the windows, though without attempting to enter into tho room, 
being aware that this was a liberty not allowed them; they therefore 
patiently waited for their dinner on the outside.” 

ATHANAS (Loach), a genus of tho Kong-Tailed Crustacea , bearing 
much resemblance to Lysmata (Risso), from which it differs in having 
the first pair of feet of larger sire than the rest, while the second pair 
of In/smata are the largest. It is small in sire, and has been taken on 
tho south coast of England and on tho shores of Franco. 

ATLANTA, a genus of tho Ifctcropodwis Mollnsca of Lamarck, 
which Cuvier places next to Carinaria. Tho animal ia very small, 
and the shell very delicate. 

Lamanon thought that he 
had discovered in one of 
these shells the original of 
tho fossil Ammonites, or 
Cornua Ammonia, which 
however must liavo be¬ 
longed to tho class of 
(Icplialopodous Mollusks, 
or cuttle-like animals. 

Atlanta inhabits the Indian 
seas. [G#htkiio 1 'OUa.] 

Losucurdescribes another 
marine gonna, Atlaa, which 
must not bo confounded 
with the above. A tins has 
no shell; anil Cuvier con- Atlanta I’rrouii. a, natural size, 

fosses his inability to class it, “ so confused,” says ho, “ is the descrip¬ 
tion.” Do Blainville thinks that it belongs to tho same family ns 
< iiuteinjitcra, anil places it accordingly under A lira, though ho con¬ 
fesses that it is not entirely known. 

ATLAS, the first vertebra of the neek, so named because it sustains 
the globe of tho head. It differs in seveyal important circumstances 
from all the other vertebra) that enter into the composition of the 
spinal column, because it line distinct and peculiar offices to perform. 
It has to support tho head, and to allow it the power of exercising two 
different kinds of motion, namely, a motion forwards and backwards, 
or that of llexion anil extension; and a rotatory motion, or tho power 
of describing a certain portion of a circle, as it does when it turns from 
side to side. These motions are accomplished by the peeul iar mode 
ill which the head is connected to the atlas, aud^ie at.las to the 
second vertebra of tho neck, tho Vertebra dentata, o^Jjxis. The head 
is so united with tho atlas as to form a perfect hinge-joint, that is, a 
joint which admits of flexion and extension, or a motion forwards and 
backwards. The socond vertebra, tho dentata, forming a pivot on 
which the atlas turns, and therefore called axis, is united with tho 
atlns in such a manner ns to constitute a perfect rotation-joint, or a 
joint which admits of a rotatory motion. Tho head being firmly con- 
■cteil with tho atlas and carried round with it whenever tho latter 
turns upon its axis, it is plain that by tho combination of tho two 
joints, namely, tho liiugo-joint and tho rotation-joint, tho hood can bo 
moved in every direction—forwards, backwards, and from sido to side. 
In tho construction of there joints such is tho perfection of tho 
mechanism that tlicso combinod motions are attained to the utmost 
extent, anil are performod with tho greatest ease. The connection of 
tho different parts with each other forms a union of amazing 
strength and security, and at tho some time certain organs of extreme 
delicacy and of vital importance are effectually guarded from injury. 
[Spinal Column, undor Skklkton.] 

ATRTPLEX, a genus of plants belonging to tho natural order 
Chcnopodiaccm and tho tribe Atriplicav. It has monoecious rarely 
perfect flowers, the perigono of two more or loss connected parts, two 
stigmns, a free membranous pericarp, a crustacoous testa; the seed is 
vertical, attached by a lateral liiluni, either near tho bnse or by means 
of an elongated funiculus in tho middle of tho side; the radicle Imsal; 
tho stamens five, continuous. MoBt of tho species of this genus are 
insignificant weeds, and ore sometimes troublesome pests in com-ficlds. 
Babington, in his ‘ Manual of British Botany,’ enumerates ten species 
NAT. uist. div. von. i. 
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ns inhabitants of Great Britain. Tho most common forms of the genus 
on cultivated lands are A. anguatifolia, A. crccta, and A. patnla. Mr. 
Babington lias described a now species, which is nlso found not 
uncommonly in tho United Kingdom. This is A . ddtoulea (Babington) : 
it has an erect Btam with ascending branches; opposite leaves, all 
hastate-triangular, with two descend ing lobes unequally dentate or 
sinuate-dentate; the perigono of tho fruit ovnto-triangular, dentate, 
tunicateii on tho back, rather longer than tho fruit, collected into a 
many-flowered,_ branched, denso panicle; seeils smooth, shining. 
A. rotea, A. laciniuta, A. littoralia, are frequent plants on tho sea-shore. 
A. proatrata is a const plant, but is rare in Great Britain, and Babington 
suspects that it may bo a maritime form of A. imtida. 

A'TROl’A, a genus of Dicotyledonous Plants belonging to tho 
natural order Solannceat, and consisting for tho most part of poisonous 
species. It is distinguished from other genera of tho same natural 
order by its regular bell-shaped corolla, its 5-parted permanent 
calyx, which never acquires a bladdery appearance, and by its succu¬ 
lent fruit. 

Atropa Jielladonna, Deadly Nightsliado, .or Dwnle, is found not 
unfrequontly in thickots and hedges in this country. Tho whole 



llruilly Nijfiitshade [Atrnpn lirltaihinna). 

1, A corolla cut open, showing the position of the stamens; 2, the calyx, 
with till- pistil; 3, a berry cut in half to show its two cells, in each of which 
arc several wills. 

plant is of » lightish green colour, except tho flowers, which are largo 
and of a dingy brownish purple, and tho berries, which are of the 
rich deep black of black cherries. Tho root is perennial, tho stein 
grows about 2 feet high, anil tho loaves are acute, with an oblong 
figure, tajsiring to eaoli end. Tho flowers are bull-shaped, larger than 
thoso of tho hnrelHill, anil placed singly in tho bosom of tho leaves. 
Tlio border of tho corolla is cut into 5 equal lobes : there are 6 stamens, 
a tapering pistil witli 2 colls, and many seeds in tho ovary, a long 
slumlcr stylo, and a flattened stigma slightly divided into two lobes. 
Tbo odour of tho wholo plant is nauseous and oppressive, ns if to warn 
us of its venomous nature. It is in tho leaves, root, and borrios that 
tho poison resides, and particularly in tho berries, which from their 
resemblance to cherries liavo often been eaten by children with fatal 
consequences. Tho active property of Belladonna, though most com¬ 
monly remarked in tho fruit, exists also in tho loaves, mid especially 
in tho roots, both of which liavo the samo acrid narcotic property. 
Thoy have nevertheless been frequently employed medicinally, and 
extract of Belladonna is one of the most energetic preparations in the 
modern Materia Medico. 

Atropa Mandragora, or Mandrako, is another species still more 
vonotnous and dangerous than tho last. It is found in many parts of 
tho Bouth of Europe, particularly in the Grecian islands, whore it is 
common. Its root is a large dark-coloured fleshy mass, often divided 
into two or three forks, which have been fancied to resemble a human 
body; this circumstance, and its well-known poisonous qualities, gave 
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it in tlio dnyH of ]ioi>ii1ar ignorance and credulity the reputation of 
tiuing endowed with animal feelings; the roots were said to shriek 
when torn from the earth, and it was accounted dangerous to disturb 
them. 



M.ilidliiki’ {Atnijm Mnmh'aym a). 


This remarkable plant lias no apparent stem, lmt its long liniry 
sharp-pointed loaves rise from tho surface of the ground, and form a 
deep green tuft, from tho midst of which the flowers rise on slender 
stalks about two inches long. Their corolla is of a whitish colour, 
stained with veins of dingy purple ; the fruit is pale orange-coloured, 
and about ns large as a sparrow’s egg. The smell of the whole 
plant is very fetid. 

A tntpa phyeuhttdm, a plant called Alkokongi in gardens, where it 
is often cultivated as a hardy annual, belongs now to the genus 
A ’icamlra. 

A'TKYl’A (Dalman), a subdivision of tho great genus Terebralidii, 
chiefly (if not entirely) confined to a fossil state, and to the i’akcuznie 
Strata. Many of the Spirifenr of Sowerhy (as S. glabra, <V. Jimbrinta) 
ami some of the Terebratuhr. of the sams author (as T. jnujnus), huve 
been referred to this genus. T. juittacea ih the recent analogue. 

ATTALE'A, a genus of l’alms, found chiefly in the tropical parts 
of America, where it occupies tho richest soil ami tho hottest forests, 
randy ascending the sides of mountains, or spreading from tho woods 
into the open country. It extends, according to Von Martins, ns far 
south ns tho tropic of Capricorn. It belongs to the same division of 
tho natural order Pnlmttcens as the cocoa-nut, from which ns woll as 
from all its immediate allies, except Areng [AiiknuJ, it is distinguished 
by its nut containing threo cells and three seeds. It is described by 
Von Martins ns consisting of lofty or middle-sized or oven occasionally 
stomloxH species, with a thickish trunk, the wood of which is soft and 
of a reddish-brown colour; it is irregularly marked externally with 
scars, and is terminated by large pinnated leaves, the stalks of which 
are broad, and tho segments smoothish, rather thick, plaited, and 
neat-looking. Tho bunches of fruit arc simply branched, hut are 
ofton of a vast size, and hang down from tho bosoms of the 
leaves, covered with brownish nuts, the Beods of which are eatable. 
Several species aro known, of which tho most remarkable arc tho two 
following:— 

Attalea funifira, called by tho natives l’iacaba, is found in the 
native forests of the maritime provinces of Brazil, where it is one of tho 
most valuable gifts which tho bountiful hand of nature has conferred 
on man. The best cordage in South America for naval purposes is 
manufactured from tho fibres of tho leaf-stalks and other parts; such 
ropes are of great strongth, ami are extremely durable in salt water : 
no other cablos aro employed in a great part of tho Brazilian navy. 
This species does not grow more than from 20 to SO feot high; its 
nuts, which aro about as large as an ostrich’s egg, have a hard shell 
like that of the cocoa-nut.. 

Attalea compta, another species, is equally useful, but for different 
purposes. This plant, the l’imlova of the old writers on Brazil, and 
the Indojk of the modern Portuguese, forms delightful groves in tho 
interior of tho country, growing from 20 to 50 feet clear of its branch¬ 
like loaves; the latter arc from 15 to 20 feet long, and about 8 feet wide. 
The fruit is the size of a goose’s egg, and contains an eatable kernel, 
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of which the negroes are fond. Its leaves form an excellent thatch, 
and are woven into hats mats, and baskets. 



Attalea compta. • 


A Italca eperlona is tho plant wliieh, in the provinces of Maranluio 
and l’ara, furnishes tho nuts which the Brazilians lmrn lbr tho purpose 
of smoking tho juice of Hiphovia dastlcn, or Indian Rubber, until it 
becomes black. 

ATYA, a genus of Crustaecous Animals, thus characterised by 
Leaeli :— 

Antenna 1 , interior, furnished with two bristles, inserted in the same 
horizontal line; exterior, inserted below tlio interior, about the length 
of the body, furnished at tho base with a great scale which is 
unitlontate, or one-toothed, externally. 

Pedipalpi external, the last joint shortest; flagrum elongated. 

Foot: the two anterior pairs equal, penultimate joint shortest: last 
joint divided ; luciniic equal, furnished at the apex with long cilia ; 
third pair large, unequal, furnished with a very short nail; two 
posterior pairs furnished with a moderate-sized nail. 

Tail, with tho exterior lamella bipartite. 


\ 



Alya tcubra. 

“It forms,” says Leach, “a peculiar subdivision of tho Shrimp 
Family, and one species only iB known.” 
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A'TYLUS, a genus of Crustaccoua Animals, thus cliaractcrisoil by 
Leach:— 

Antennas composed of four joints, the lost of which is formed of 
several minute articulations: upper ones rather shortest, with the 
second joint longer than the 
third ; under ones with the ’ 
second joint rathor shorter 

than the third. ' y. 

Eyes slightly prominent, ( ' pwBj&CfffSTx- _ 
inserted on a process be- 

tween the upper and lower ' y I a 11 } 

Legs fourteen; first and ' 

second pair furnished with , . 

a small compressed hand, M,jlm 

which lias a moveable thumb; the other pairs having only a simple 
claw. 

Tail, on each side, with a triplo series of double styles; upper part 
on each sido armed with a small spine or style. 

Body (including the head) composed of twelve joints. Example - 
Ati)ln» rariuntua (tlammarua earinatua, Fabr.). 

AUOHE'NIA, a genus of Ruminating Mammalia. [Llama.] 

AIT'UUBA, a genus of plants belonging to the natural order 
Cuniaceir. Only one species is known. It is a J apanese plant, com¬ 
monly cultivated in the gardens of this country as a hardy evergreen 
shrub, remarkable for its shining pale-green leaves mottled with 
yellow, henco sometimes called Variegated Laurel. It is described by 
Thunberg as growing to the height of a man or higher, and as com¬ 
mon in various places in Japan, both wild anil cultivated. Its fruit, 
which it bears in March, is a ml berry, about the size of that of a 
laurel, and containing a single stone, with a bitter nauseous kernel. 
This plant, is dioecious, and in this country wo havo only the pistilli- 
ferous (lowers. The plant, however, which is cultivated in this country 
is only a variety : in its natural state it is said to have brownish-green 
loaves without any blotches. 

AUGITE. The minerals to which this name has been applied 
present us with some of tlio most interesting and at the same time 
most difficult investigations that can fall under the notice of the mine¬ 
ralogist and chemist, anil have frequently occupied the attention of 
tho most eminent men in both sciences. Nor aro thoso bodies 
unworthy of such attention; for not only would a thorough knowledge 
of their constitution, and tho relation which they bear to other mine¬ 
rals, particularly to tho germs Hornblende, tond much to the perfection 
of tho mineralogical system ; but, owing to tlieir frequent occurrence 
in nature, and from tlieir forming ono of the principal ingredients in 
many porphyritic and trap rocks, such ns the Syenite, Diallage, and 
Schorl-Itocks, Greenstone, &c., they form a class of bodies of the 
highest importance to tlie geologist. A due regard to tho circum¬ 
stances which aro favourable to the formation of one or other of tho 
species, to the exclusion of tho rest., would be likely to afford a safe 
guide in many geological inquiries into tho character and formation 
of rocks of igneous origin. Werner was the first to divide a largo 
class of minerals occurring commonly in basalt, lavas, and other 
volcanic roeks, into two species, to which ho applied the names of 
Any it e. and Hornblende. This division was founded on tlie difference 
existing between tho crystallised forms and structure, which, according 
to the experience up to that time, were never associated with each 
Augite, or ryrujrene. Hornblende, or Ampbibole. 
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P.y , is meant tlie edge formed by tlie interreetion of the faces > and a, j 
a M M and M, Ac. 

other. The same division was shortly after adopted by Hniiy, who 
applied to them the names of Pyroxene and A mpit Hole, and gave tho 
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measurements, determining tho oblique rhombic prisms, with their 
most general modifications characteristic of either species, which 
however wo have mod itied by tho later measurements of Bose, 
Mitsclierlich, mid Kupffor. 

^ Professor Mohs, however, together with Professor Jameson of 
Edinburgh, lias used the term A uyite to denote tho oightii genus of 
their respective systems, which consists of the four species designated 
as follows:— 

hirst species. The Obtigue-Edycel A uyite, corresponding with tho 
Auyile of Werner, and Pyroxene of Haiiy. 

Second species. The Strniyht-Edyi d A uyite, corresponding to 
Hornblende and Amphibole. 

Third species. I’rienmtvidal Auyile, containing us sub-species tho 
minerals Epidote or Zoieite. 

Fourth species. Priamntic Auyile; Tabular Spar or Wollu«tonite. 

Berzelius, on tho contrary, viewing the subject in a chemical point 
of view, 1ms been induced to use tlie term Augite or Pyroxene, Horn¬ 
blende or Amphibolo, in tlie same signification as employed by Werner 
and Haiiy. According to him, the Augites are composed of one equi¬ 
valent of tho bisilicate of lime united with one equivalent of the 
bisilicate of magnesia. 

There are several varieties of this genus formed by tlie removal of 
tho magnesia or lime, which are replaced either by one or both of the 
isomorphous substances—tho protoxide of iron, and protoxide of 
manganese. Of tlieso tho following aro tho principal:— 

1. Hiojiaide, which luay lie eousitlered as the type of tho Augite 
Genus, is readily recognised by the form of its crystal given in Jiy. 1, 
and by tlie direction of its four cleavage planes, the most perfect 
corresponding wilii the faces M, those in the direction of r and / being 
less easily obtained; and by its pale-green or grayish-white colour, 
mid vitreous lustre. Its hardness is S‘f>, uud its specific gravity is 
3*200. Alone before the blowpipe it. melts into a colourless semi¬ 
transparent glass; with borax, very readily into a transparent, glass. 
It consists chiefly of silica, lime, mid magnesia, as will be seen by tho 
following analysis of a variety from Tminiiare by Bunsdortf: - 

Silica .... iU’Stt Protoxide of Iron . 0‘0‘J 

Lime . . . . 24‘70 Alumina . . . . 0-28 

Magnesia . . . 18'flf) Loss by healing . . 032 

flO'73 

Several varieties, little differing from tlie above, are called ltaehditr 
and Pamaitr, names indicative of tlieir locality. 

2. Jledenberyite consists chiefly of silica, lime, and protoxide of iron, 
as may be seen by the following analysis by G. Bose of a variety from 
Tiunabcrg 


Milica. 

. 4 {Mil 

Tiirno ....... 

. : 20-S7 

Protoxide of Iron ..... 

. 2<!'08 

Protoxide of Manganese with Magnesia . 

. . 2‘JKS 


os-oi 


U is of a dark green colour, sometimes nearly black. 

3. Saidite, those varieties in which tho magnesia is only in part 
replaced by protoxide of iron, ami which may be regarded as consist¬ 
ing of one equivalent. of //nteubiiyitr united wfl.li two of Diupaide. 
A variety is called Mulakotith. (‘Amvcndimg der Lotlirolirs,' by 
Berzelius.) 

4. Diulletgr. Tlie difference in the analysis by Kohler of two speci¬ 
mens, the first from Tuscany, the second from U1 thontlml in the 
Tyrol, were ns follows :• 


Silica. 

. .73-20 

r.o-8i 

Lima .... 

. . 10-0.3 

210 

Magnesia . 

. 14 01 

20'07 

Protoxide of hull 

. . 8'07 

8-4 ti 

Protoxide of Manganese 

0.38 

(Mil 

Alumina .... 

. . 2'47 

2'07 

Water .... 

1'77 

0-21 


100-18 

100-02 


This variety is characterised by its inolher-of qioarl lustre, and by 
its possessing the most perfect cleavage in tho direction of the diagonal 
of the prism. It is seldom found in perfect crystals. Its most general 
colour is a bronze yellow. 

!5. Hyperathene, which is very similar in its general appearances mid 
characters to Diattwjc, is a bisilicatc of iron mid magnesia. Both of 
tlie last-mentioned varieties may be distinguished from the fonuer, as 
well ns from each other, by means of thu blowpipe, and by attending 
to the following characters as stated by Berzelius : — 

Diallage alone in a matrass decrepitates, becomes of a lighter colour, 
and gives off'a little water. 

On charcoal it is with difficulty melted on tho edges into a grey 
scoria. 

With borax it is with difficulty fused into a clear glass, somewhat 
Coloured by tlie protoxide of iron. 

It is decomposed by the phosphate of soda and ammonia, with the 
development of the silica. 

J/yperxtluuc, oil the contrary, when heated alone in tho mat rass, 
decrepitates slightly, gives out a little water, but does not change its 
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appearance j while on charcoal it readily forma a green opaque glass, 
oh is also the ease when heated with borax. 

The wilt of phosphorus does not apparently decompose it, but the 
mineral at first becomes rounded on the edges, and may at length bo 
entirely fused. . 

The structure also deserves particular attention, the cleavage-pianos 
in Uigiersthene tsjing perfect, both in tho direction of the ficus r 
and 11, tho lattor of which ore obtained in Ifiallage with very great 
difficulty. 

Wo have now dcscr'died tho various specios generally considered as 
comprehended within tho genus Angite or Pyroxene: but Professor 
(lustave Uoso has endeavoured to prove tho nueossity of uniting A nyite 
and Hornblende (Pyroxene and A mphibole) iuto one genus. His argu¬ 
ments for this union are the following :—He first shows that tho two 
prisms of A vyite and Hornblende, however different in appearance, 
admit of being derived the one from tho other, according to tho laws 
observed to couucct the crystallographic forms of varieties of the same 

genus in other 
minerals. To show 
tliis, let tho accom¬ 
panying parallelo¬ 
gram, whose soiiii- 
diugonals are a and 
b, represent the 
horizontal section 
of tile prism of 
A uyita ; since the 
whole angle of this 
prism at A is 87“ <>', 

6 is tho tangent of 
an angle of 43“ 33'; 
if this tangent lie doubled, the corresponding angle will bo found to 
lie <J2“ 15' 25", tho double giving 124“ 30' 50", an angle agreeing most 
closely with 124“ 31', tho angle obtained by Mitscherlicli in a species 
of UonMcndc when measured by Wollaston’s reflecting goniometer. 
Tho larger parallologram, therefore, formed by doubling tho diagonal b, 
is tho horizontal section of tho prism of Hornblende. 

A similar relation is also approximately truo for tho inclination of 
tho faces # in Auyitc and r in Hornblende ; for if tho angle 120“ 67' of 
Atu/ile Iki halved, and its tangent doubled, tho corresponding angle is 
74 J 11' 21", anil by doubling this we obtain 148° 22' 42", not much 
differing from 148“ 25', ns found between r in Hornblende of Vesuvius 
by Hose. 

His argument drawn from tho chemical constitution of those 
minerals is by no moans so satisfactory; for though in Hornblende we 
find a gerios of bisilicatos of tho same bases, anti as it were running 
jxirallol with those already described ns Augites, the circumstance 
observed by Bonsdorff, that nil tho varieties of Jlornblende contain 
fluorine, while Unstave Huso has been unable to detect that element 
in A ugitc, weakens the connection between these minerals, and renders 
tho determination of what part tho fluorine acts in their constitution 
n most dosirablo object. Our ignorance on this point, however, and 
the difficulty of determining what is the action of the alumina, which 
occurs in considerable quantity in some Hornblendes, prevent us from 
forming any opinion from tho results of chemical analysis. 

The observations of ltose, however, oil tho Greenstone of the 
ITralian Mountains, tend to prove the existence of that connection 
lietwoen the forms of Anglic and Hornblende which is essential to 
tlloir constituting one genus, in a more satisfactory manner than any 
remark hitherto made. Ho discovered in a soft grayish Greenstone, 
near tho village of Mostoyvaja, which is situated north of Kothiu-iium- 
burg, and on the road to hi ewiausk, and also at tho gold-washings ol 
Cavclliuski, near Minsk, in a Greenstone somewhat harder nud darker 
than tho former, imbedded crystals, having tho form of A agile, but 
not its cleavngo planes, these last being fouuil to coincide with those 
of Hornblende. This mineral was therefore either Hornblemle in tin- 
form of Augile, or Auyife with tho cleavage planes of Hornblende. 

At the village of Muldakajewsk, near Minsk, lie discovered still 
more interesting crystals embedded in a Greenstone similar to that 
lost described. They wore abundant, and possessed the form of A agile : 
the smaller crystals lind cleavage-planes parallel to the sides of the 
prism of Hornblende, and were similar in their np|iearancu and colour 
to thogo obtained from Cavclliuski. Tho larger crystals, however, 
possessed a kernel of a grass-green colour, am? of a lighter tint and 
greater lustre than the exterior. This kernel differed from tjie darker 
exterior jiertion of the .crystal, the latter giving the cleavage of 
Hornblende, while the former presented those of A agile, with faces 
sufficiently bright and poribotxto admit of measurement by the reflect¬ 
ing goniometer. 

The observations of Mitschoriieli nud Borthier on the formation of 
A ugitc ns an artificial product, are so interesting in themselves and 
throw so much light on the nature of Augile in general, and on those 
crystals wo have just described, for which ltoso proposes the name of 
Uralite, that we cannot omit to notice them in this place. Mitacher- 
licli has observed that at many foundries in Sweden and Germany the 
scoriic possessed the. form,structure, and chemical composition of ccrtnin 
minerals found in nature. From this sonreo ho has obtained upwards 
of forty varieties; and among these specimens possessing tho form 


and structure of Augile are frequently found, whereas Hornblende has 
never been discovered. Guided by these observations, a mixture of 
silica, lime, and magnesia, in the proportion indicated by the formula 
of Hiojiside, given below, was submitted to fusion in tho porcelain-ovens 
of S6vres, near Paris. On examination, tho mass was found to havo 
been completely fused: it possessed cleavage-planes corresponding 
with those of A ugite, and a hollow formed in the centra from the.con- 
traction in cooling contained crystals of tho form of fig. 1. By these 
processes they failed in obtaining crystals either of tho form or struc¬ 
ture of Hornblende. 

Professor O. Hose, in accounting for this production of Angite to 
the exclusion of Jfotmblcnde, was led to congider that it was not the 
abscnco of the fluorine, or any error in tho proportion of the elomt-nls, 
which preveutod the production of Hornblemle, but that it was tho 
effect of the rapid cooling. This ho fully confirmed by the following 
experiments:—A light-green variety of Hornblende, tho UtrdhUtein of 
the Germans, from Zillorthal in the Tyrol, was submitted in a plati¬ 
num crucible to tho heat of a porcelain oven. It was completely 
fused, and in cooling had formed fibrous tufts of dark crystals, which 
however admitted of measurement by Wollaston’s goniometer, when 
the angles were found to correspond with those of A ugite. A specimen 
of Diopsidc, of tho same locality, was also fused; it cooled into a diu-k 
mass, but regained its former structure. 

We may therefore consider it to bo demonstrated that Augile !h 
formed whenever tile precess of cooling, and consequently of crystal¬ 
lisation, is rapid; and Hornblende, whon it is conducted more slowly. 
Many circumstances confirm this view: tho Uralites of Kobo appear 
to bo its natural consequence; for as by the laws of caloric wo know 
that tho quantity of heat lost during equal portions of time varies 
witli the temperature, tho exterior portions of tho crystal from this 
eauso alono must have crystallised under a more gradual loss of heat 
than the interior, while at the Hame timo tho temperature would bo 
maintained by the specific heat given out by the parts first consolidated. 
Tho general localities of Augile and Hornblende, and tho minerals with 
which they ore found associated, afford another argument, in favour 
of this supposition; for Hornblende is usually met with in Syenite, 
Trachyte, and Lava, accompanied by Quartz, Folspar, Albito, &c., — 
minerals which decidedly require a slow process of cooling for thoir 
formation; on tho contrary, Aiujite occurs in Hasnlt and Lava with 
Olivine, which Mitscherlicli has recognised in the scoria! of various 
foundries, and which is therefore formed by a process of rapid cooling. 
Wo are thus ablo to account for IT. von Buell's remark in his observa¬ 
tions on volcanoes, that thoso Lavas which contain Felspar have 
Hornblende, but. no Angite. 

Induced by those circumstances Hose, in a tabular view of the 
minerals whicii lie has added to his ‘ Elements of Crystallography,’ 
published at Berlin in 1833, has united into ono genus the following 
spccios, 

1. Diopsidc . . . . Ca .Si 3 + Mg Si-. 

2. Salditc .Ca Si 3 + \ SR 

Ko J 

3. HedenbcrgUe . . . Ca Si 3 + Fo Si 3 . 

4. Basaltic Angite . . Ca, Mg, Fo, At, Si. 

5. Jlothbraunslemerz . Mil Si'-’. 

(I. Acmitc .3 Na Si 3 + 2 Fe SR 

7. Di alia ye .... Mg Si 3 + ^ <l j- Si 8 . 

8. Ilronzite .Mg Si 3 . 

it. Hyperslheue ... Mg Si 3 + Fo Si 3 . 

10. Uratite ...... 

11. Trcniolite . . . . Ca Si 3 + 3 Mg Si 3 . 

12. Anlop/iyllile. . .. Fu Si 3 + U Mg Si 3 . 

13. Slrahletcin. . . . Ca, Mg, Fo, A t, Si. 

14. flasaltic Hornblende Ca, Mg, Fe, A l, Si. 

AUK, the common name for certain soa-bmis of tho family Akmhr, 
including specios of the sub-geiiora d/co, Pralercula, Afayulas, and 
PhnUris. 

Alcn. [Alca.] 

The true Auks, though they are strictly oceanic birds, scarcely over 
leaving the water except for the purposes of reproduction, will some¬ 
times proceed swiftly though awkwardly on foot when pursued on 
land. They breed in lnrge companies, in caverns and rocky cliffs, 
laying only one disproportionately large egg. Their food, which they 
obtain by diving (an operation in whieh they are materially assisted 
by their wings as well as by thoir feet), consists of small fishes, 
crustaceans, and other marine animals. The young are said to be fed 
from tlie crojw of their parents, not only before they are able to leave 
the plaoe of their birth, but also for some timo afterwords. 

The genus Alca, as it is reduced by modern ornithologists, includes 
but two species. Tho first of these, tho Great Auk (Aka impennis, 
Liumcus), is remarkable for the imperfect development of its wings. 
It seldom leaves tho Arctic Cirelo and tho regions bordering on it ,ond 
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w a Riro visitant to the British Isles. Ur. Fleming however gives an 
account of one taken alive at St. Kihla, whore they are sometimes 
known to breed, which, even with a long and heavy cord tied to its 



Gloat Auk (AU-u Impel mis). 


leg, swam under water with extraordinary spued. The power of 
the apparently uunless wings as organs of progression was still more 
strongly shown in the Groat Auk chasod ineffectually by Mr. llullock 
during his tour to tho Northern Isles; for tho four oars of the bird 
aro said to have left tho six-ourod boat of his pursuers for behind. 
According to the samo authority, only a single pair had been known 
to breed in Papa Westra for several years. Newfoundland is recorded 
as one of thoir breeding places, anil Pennant rolatos that tho Ksqui- 
niaux who frequented the island ruado clothing of their skins. In tiie 
ocean that washes tho Faroe Isles, Iceland, and Greenland, where 
they dwell in great numbers, they may bo frequently seen on tho 
floating ice; but Pennant says that they are observed never to wander 
beyond soundings, and that seamen direct their measures according 
to thoir appearance. 

Tho food of tho Great Auk consists principally of flsli; and the 
Lump-Fish (Vyclopteru* lamptia) is said to bo its favouritu morsel. 

The length of the bird is somewhat under three feet. The winter 
plumage, which begins to appear in autumn, loaves tho cheeks, throat, 
fore part and sides of the neck white, in spring the summer-change 
begins to take place, and confines the white on the head to a large 
patch, which extends in front and around tho eyes; tho rest of the 
head, tile neck, and upper plumage is of a deep black. There is a 
specimen of tho bird in its summer dress iiit.be British Museum. The 
Great Auk breeds in June and July, laying one egg, about tho size of 
a swan’s, of a whitish-yellow, marked with numerous lines and spots 
of black, which liavo boou supposed to bear some resemblance to 
Chinese characters. 

In the Black-Billed Auk, ttazor-TMH, or Murre (A ten Ionia, Limuoiis), 
tho development of the wings is carried to tho usual extent necessary for 
the purposes of flight, though the bird uses them with great effect ns 
oars when swimming under water. 

The northern hemisphere, where they aro widely diffused, is the- 
region allotted to these birds ; but it is ill the higher latitudes that 
they swarm. In England, the Neodles and other adjacent precipitous 
cliffs have a fair share of them; and here, as in other places, the 
‘ dreadful trade ’ of taking their eggs, which are eattemod a delicacy for 
salads especially, is carried cm. In Kay’s ed. of Willugbby the habits 
of the Kiuior-Bill are thus described :—-“ It lays, sits, and breeds up 
its young on tho lodgos of the craggy cliffs and steep rocks by the 
sea-shores that aro broken and divided into many os it were stairs or 
shelves, togethorwiththeCoulter-Nolis and Guillemots. The Manksmcn 
are wont to compare these rocks, with tho birds sitting upon them in 
breeding-time, to an apothecary’s shop—tho lodges of tho rocks 
resembling the shelves, and tho birds tho pots. About tbo Isle of 
Man are very high cliffs broken in this mannur into many ledges one 
above another from top to bottom. They are wont to let down men 
by ropes from the tops of the cliffs, to take away the eggs and young 
ones. Thoy take also the birds themselves when they are sitting upon 
their eggs, with snares fastened to tho ends of long poles, and put 
about tho nocks of tho birds. They build no nosts, but lay thoir eggB 
upon tho bare rockB.” 

On the coast of Labrador they abound, and tho thousands of birds 
there killed for tlio sako of the breast-feathers which are very warm 
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and elastic, and the quantities of eggs there collected, amount to almost 
incredible numbers. 

Tho suimner and winter dress of the Uazor-Bill, though different, 
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do not vary so remarkably as the plumage of many other birds. In 
the summer dress, tho white streak which gouM to the hill from the 
eyes becomes very pure; and the cheeks, throat, and upper part of 
the front of the neck aro of a doop black, shaded with reddish, hi 
winter the throat anil foro part of tho neck are whito. 

Tho young of tho year is by tho best authorities supposed to bo the 
A lea l’iea of Grnclin. 

Tho Itnzor-Bill is littlo more than 15 inches long. The egg (for they 
lay but one) is very large in proportion to tlio bird, being alsmt lho 
size of tliat of a turkey, but of a longer sliapo, pointed towards the 
smaller end, while or sometimes yellowish, blotched, and streaked 
with dark brown, chiefly towards tho larger end. 

Fratircuta. 

Leaving the true Auks wo conio to tlio genus Fntfcn nht, Briss. 
( Mormon, Illigcr), of which the Labrador Auk, Common I’uflin, or 
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Coulter-Neb (I'mlcrcu/ii Arclica, M oral on fra! u'citln, Temm., A tea 
Aretiea, Linn.), may Id taken as iui example. 

Helliy gives the following account of tbo habits of this bird, and is 
corroborated by others who have written on the subject: -“Although 
tho Puffin is found in very high latitudes, and its distribution through 
the Arctic Circle is extensive, it is only known to us us u summer 
visitant, and that from the south, making its first appearance in tlio 
vicinity of its breeding stations about tho middle of April, and regu¬ 
larly departing between tlio lOtli and ‘20th of August for tho southern 
coasts of Franco, Spain, and other parts of Europe, where it passes 
tho remainder of tho year. It breeds in great numbers upon Priest- 
holm Island, oft’ tho const of Anglesey, on tho Isle of Man, and most 
of the islands indeed of tho English and Scottish coasts. .Many resort 
to tho Faroe Islands, selecting such as are covered with a stratum of 
vegetable mould; and bore thoy dig their own burrows, froin there 
not being any rabbits to dispossess upon the particular islets they 
frequent. Thoy commence this operation about tile first week in May, 
and tho hole is generally excavated to tho depth of three feet, often 
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in n curving direction, mi l occasionally with two entrances. When 
engaged in digging, which is principally performed by the males, they 
are sometimes so intent upon their work as to admit of being taken 
by hand, and the same may also be done during incubation. At this 
period I have freipiently obtained specimens by thrusting my arm into 
tho burrow, though at the risk of receiving a severe bite from the 
powerful and sharp-edged bill of the old bird. At the farther end of 
this hole the single egg is deposited, which in size nearly equals that 
of a pullet, and, as Tennant observes, varies inform; in some instances 
one end being acute, and in others both equally obtuse. Its colour 
when lirst laid is whito, but it soon becomes soiled and dirty from its 
immediate contact with tho earth, no materials being collected for a 
nest nt tho end of the burrow. The young are hatched after n mouth’s 
incubation, and are then covered with a long blackish down above, 
which gradually gives place to tho feathered plumage; so that at the j 
end of a month or five weeks they are aide to quit the burrow, and j 
follow their parents to tho open sea. .Soon after this timo, or about j 
tho second woek in August, the whole leave our coasts, commencing i 
thoir equatorial migration. At an early age the bill of this bird is ■ 
small and narrow, scarcely exceeding that of tho young Uazor-liill at : 
tho sarno period of life ; and not till after tho second year does this ! 
tnembor acquire its full development, both as to depth, colour, and its ; 
transverse furrows.” 

In lucky places (Hover cliffs for instance) they deposit their single 
egg, uh Montagu observes, in tho holes and crevices. Tho length of , 
tile bird is about 12 inches. Tho half of the bill nearest the head is 
bluish; the rest rod. Tho corners of the mouth are puckered into a 
kind of star. The legs and feet are orange. Tho plumage is black 
and white, with tho exception of the cheeks and chin, which are 
sometimes gray. The young pickled with spices are by some con¬ 
sidered dainties ; they are also occasionally potted in the north. 

Sprats are supposed to bo tho principal food of the Tuflin, but there 
is little doubt that other fishes and crustaceans are acceptable to the 
bird. 

Mirr/ii/iir. 

Tho Little Auk, Common ltoteho, or Sea-Dove (Mery ill us mehinn- 
Irucos of Hay, L'ria A tie of Temminck, and Ale u A He, Limucus), is an 
example of the genus Ahryutus of our countryman Hay. 
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Tho Little Auk braves the inclemency of very high latitudes, and 
congregates in great flocks for within the Arctic Circle. Tho inhospit¬ 
able coasts of Greenland and Spitsbergen are the dwelling-places of 
these bin Is, and thousands liavo been seen at Melville Island. In 
those dreary regions they are said to watch the motion of tho ioe, and 
when it is brokon up by storms down they come in legions, crowding 
into every Assure to banquet on tho crustaceans and other marine 
animals which thcro lie at their mercy. It can hardly lie culled an 
occasional visitant to this country, forthose which hnve appeared hero 
liavo been evidently exhausted birds, buffeted by storms and driven 
by contrary winds far from the spot congenial to their habits. Tho 
Little Auk is between 9 and 10 inches in length ; the bill is block, and 
tlie legs inclining to brown ; tho plumage is black and whito, and in 
winter tho front of the neck, which is black m summer, booomes 
whitish: the change takes plaoo in tho autumn. 

The bird lays only one egg of a pale bluish-green, on tho most 
inaccessible ledges of tho precipices which overhang the ocean. 

Phahris. 

Tho Perroqnet Auk (Pltaleri* jmiitacuhi, Temminck, Alca jmtlacula, 
Pallas), may ho taken as an illustration. 

Kamtchatka and other northern regions shelter these birds in 
abundance. They swim and dive admirably. Stories are told to 
prove their unsuspicious character; and it is said that the natives 
place a dress with largo sleeves near their holes and burrows, into 
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which the artless birds, mistaking tho Bleeves aforesaid for their own 
retreats, creep and are taken. 

About midsummer they lay ono largo egg nearly of the size of a 
hen’s, with brown or dusky spots on a whitish or yellowish ground. 
Tho Perroqnet Auk is about 11 inches in length. From behind the 
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eye a tuft, of white feathers, which hang on either side of the neck, 
shoots forth. The head, neck, and upper parts arc black, blending 
into asli-colour on tho fore part of tho neck ; tho under parts from the 
breast are white; the legs arc yellowish. In the old bird tho bill is 
red, while tho young one has it of a yellowish or dusky colour. 

(Ynrrell, Hr High II in/#.) 

AU'LOLKPIS, a genus of Fossil Cycloid Fishes, from the Chalk of 
.Sussex and Kent. (Agassiz.) 

AULO'POKA (Cioldfuss), a genus of Fossil Pohjiiitiritt, from the 
Silurian Strata. 

AITHAXTIA'CK.F, Citron Worts, or the Orange Tribe, are Dicoty¬ 
ledonous Polypetalous Plants, with dark-green jointed loaves, filled 



Cumraon Oranirc (Citrus Auratttium). 


1, A flower with its calyx, corolla, stamens, anl stylo; 2, a portion of tho 
stamens; 3, an ovary cut through transversely; 4, a fralt cut through in the 
same iliicction. 

with fragrant essential oil collected in little transparent dots, and a 
superior ovary changing to a succulent berry, tho rind of which is 
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also filled with fragrant essential oil. No natural order can well bo 
more strictly defined tlmu the Orange Tribe, and none have properties 
more uniform and definite. It consists of troea or shrubs found 
exclusively in the temperate or tropical parts of the Old World, and 
unknown in a wild state m America. Their flowers are usually odori- ; 

ferons, and their fruits subacid ; the rind has some shade of yellow. 
They principally differ from each other in tho number and proportion 
or arrangement of their stamens, in the number of cells or HeedB in 
tho fruit, and in the texturo of tho rind of the fruit, which does not 
always pull off as in the orange, the lemon, tho citron, and their 
congeners, but is frequently a mere skin inclosing tho pulp. [Citrus.] 
The natural order which is most nearly Allied to the Orange Tribe is 
that called Xanthoj-glaceer, into which tho oranges pass by their 
climbing genus, Lavanya, and which differ principally in having a 
hard dry fruit which splits into several carpels. 

The Orange, Lemon, Lime, Shaddock, l'ompehnoose, Forbidden 
Fruit, and Citron, are tho produce of this order. The Wampa, a fruit 
highly esteemed in China and tho Indian Archipelago, is produced 
by Cookia punctata. The fruit of Clyeusmis citrifolia is delicious; 
that of Triphasia is very agreeable. The Jiyh Mannelos is used 
in mcdicino: a perfume is prepared from the rind of tho fruit, which 
itself is delicious to the tasto, and acts as a laxative medicine. The 
leaves of Feronia elephant am have a very agreeable smell. Orange 
flowers yield a delicious odour, and tho oils of Bergamot and Lemon 
are obtained from the rind of tho fruit of species of Citrus. 

(Lindloy, Vegetable Kingdom.) 

AURE'LIA, in Entomology, a name given to that state of an insect 
which is between tho caterpillar and its final transformat ion, and is 
commonly called a Chrysalis or Pupa. Tho term Aurelia was first 
applied by the ItoinaiiH, and that of Chrysalis by the Creeks, to 
certain butterfly pupa; which havo a golden colour. In England, 
those of the Peacock-Butterfly ( Vanessa lit) and the smull Tortoise- 
Shell Butterfly ( Vanessa l/rticie) are beautiful examples, and may lie 
seen in abundance hanging to the common stinging nettles about the 
latter end of the month of June. [Pupa.] 

AUltICHA'LCITE, a carbonate of Copper and Zinc. It occurs 
amorphous, sometimes granular, or in radiating masses. Tho colour 
is green. It is slightly transparent.. Hardness but slight. It is 
found at Loktowsk in the Altai. The analysis by Bbttger gives— 
Oxide of Copper ..... 28’ 11) 

Oxide of Zinc . . . . . . 4;V84 

Carbonic Acid ...... ltVOG 

Water.Spill 

- 100 

Allltl'ClILA, tho name given to a commonly-cultivated species of 
tlic gonna Primula. [Puilll'i.A.] 

AUKl'CULA, a genus of Phytophagous or Plant-Eating Trarhrli- 
pmlous Multusea, whose organs of respiration are formed for breathing 
air. Cuvier observes, that tho species of this genus differ from all tho 
Pulmoniforous Aquatic Mollusks which precedo them in his system, in 
having tho columella or pillar of tho shell marked by large plaits. 
Tho species of A nricnla appear to live in tho neighbourhood of rivers, 
lakes, or morasses, and their respiratory systom, though funned for 
breathing air, is so framed as to enable them to sustain any vicissitudes 
to which sueh a locality might render them liable. Auricula Midir 
(Lam.), Valuta Auric Midir (Linn.), the Midas's Ear of collectors, is a 
good example of the genus. 



It is said to lie an inhabitant of the East Indies. Lamarck also 
names the Moluccas as its locality. 

The following is tho generic character:—Shell somewhat oval, or 
ovate-oblong; aperture longitudinal, narrowed above, nnd with tho 
hose entire; pillar with one or more plaits; outer lip cithor reflected 
or simple and acute. 

The true AuriruUe are the inhabitants of warm climates. There is 
one in the south of France, near the shores of the Mediterranean 
(Auricula mynsotis of 1 Jraparnaud), but it iH a small Hpecies. 

AUROTELLINITK, a mineral containing Gold combined with 
Tellurium. 

AU8T CLIFF. In the Rone-Bod of this famous locality, usually 
classed with the Lias Formation, occur a few organic remains which 


appear to belong also to the Keupcr deposits. This lias boeu thought 
a sufficient reason for removing these beds out of the Lius. But if 
wo regard their mincralogical and geological relations, this displacement 
will hardly bo allowed. 

AUTOMATA!’!?. |Oaitmtk.J 

AUTOMOLITE, a variety of Spinel [Sm’Ei.] containing 34 per 
cent, of oxide of zifle. It is infusible alone, and nearly so with borax. 
It occurs in granite at Haddam, in Connecticut, together with Beryl, 
Chrysoberyl, Garnet, Ac.; also near Falun in Sweden, inTnlcoso Slate. 

A UT() N 0 M EA (Hisso), a genus * >1 Long-Tailet l 1 leciqiodnua Crustacea, 
founded oil Antunumea Otirii, which is a little more than an inch in 
length, and bears great resemblance in form to A 'Hit and Alphrus. 
Autunnmra lives solitarily in sea-weed, Ac., and the female produces 
red eggs, which she carries with her about tho middle of summer. It 
is found in the Adriatic Sea. [SmilMl's.] 

AVANTUKI'NE, a variety of Quartz, remarkable, for the brilliancy 
with which it reflects light, tho effect being in general produced In¬ 
line points of Mica imbedded within tho crystalline moss. From this 
circumstance it is sometimes usod in jewellery, but is of little value. 

AVE'XA, tho botanical name of the genus to which the cultivated 
Oat belongs. As understood by Limueus and the writers of his 
school, it comprehended many very distinct forms of Grasses, as well 
as tho common cultivated kinds ; lmt by other botanists it is more 
correctly limited to the species that yield corn, and to sueh as lire 
closely allied to them. They are known by- their lax panicles, their 
two looso membranous glumes, and by the small number of their 
florets, each of which luis one of its husks or palcio armed with a strong 
twisted heaitl or awn. The grain is generally, but, not uniformly, 
closely invested with the hardened husk. 

Tho Common Oat (Arena satira), is that which is most, generally 
cultivated for the use of man. Liko most other corn-plants its nativo 
country is unknown; it cannot however be supposed to lie the 
offspring of cultivation or of eliance, but is more likely' to be an 
inhabitant of some of the northern provinces of Asia to which 
Europeans have little access. |().\T, in Arts ami Sc. JJiv.J 

Tho Tartarian Oat is considered a distinct species, on account of its 
more compact and one-sided panicle, and of both its florets having a 
heard; it is however doubtful whether it can be regarded as anything 
more than a variety of A. satira. Botanists call it A. urieulalis, but, 
its native country seems as uncertain as that of the last,. 

Tho Naked Oat (A. Hilda), so culled liecause its grain is loose in the 
husk, is found wild in many parts of Europe, and by some is thought 
to be a mere degeneration of the Common Oat,. It. is common in 
Austria, where it is cultivated for its grain, which is however .-mall, 
and not much esteemed. 

The Chinese Oat (A. Chiue.nsis), is another species, the grp ill of which 
is loose in the husk. It is said to have been procured by tile Russians 
from the north of China along with their tea. This species is tiio 
most productive of all the known kinds, every flower producing from 
three to five grains, which are huge and of excellent quality. It, is 
however said to be difficult to harvest on account of the grains not 
adhering to the husks, but, being very easily shaken out. 

Besides the species cultivated for tho corn which they yield, there 
is another that deserves to lie noticed' on aecount-of its remarkable 
hygromotricnl action. This plant,, the Animal Oat of gardeners, tho 
A. sterilis of systematic writers, is something like the Common Oat. 
when young; but, when ripe its grains are inclosed in hard hairy 
brown husk's, from tho back of which rises a stout lient ami twisted 
awn. Usually two such husks grow together, and separate from tho 
stalk by a deep oblique sear. Taking the sear for tho head of an 
insect, the husks with their long stiff brown lmirs resemble its body, 
and the two bent awns represent itH legs. In this state fishermen use 
a smaller but nearly allied species, called Havers (A. fatna) instead of 
artificial flies for catching trout. When tho Animal Oat Is ripe it falls 
out of its glumes, and in warm dry weather may bo seen rolling and 
j turning about oil its long ungainly legs, as they twist up in conse¬ 
quence of their hygromotrioal quality. It necessarily advances as it, 
turns over, liecause the. long stiff hairs upon its body catch against 
every little projecting point on the surface of the soil and prevent its 
retreat. Nothing can lie more curious than to see tho path of a 
garden-walk covered with these things tumbling and sprawling about 
in different directions, until their awns are so twisted that they 
can twist no further. They then remain quiet till the dews fall, or 
they lire moistened by a shower, when they' rapidly untwist and run 
about with renewed activity, as if anxious to get out of the wet. 

A YENS. [Geu.m.1 

AVKllKHOA, agoiius of plants lieloiiging to tho natural order 
O.calidamr. It consists of two species, both of which form small 
trees in the East Indies. They are remarkable for their leaves, which 
are pinnated, jsissessing in a slight degree tho kind of irritability 
found in tho sensitive plant, and for their fleshy oval fruits with five 
thick longitudinal wings. From tho other genus of O.ralidac i... they 
are known by this character, independently of all others. 

Ill the Cammbola (A. carainbota) the leaves are smooth, the 
flowers of a violet-purple, and the fruit about the size of a goose's 
egg; it is of a pale yellow colour, and is said to lie agreeably acid 
in tho East Indies. It was expected that it would prove worth culti¬ 
vating in the hothouse for the dessert, but it proves upon trial to 
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1)0 insipid, and jnuch inferior to tho common fruit of the European 
markets. 

Tho other species, called tho Beimhing (A. hilimbi), has downy 
loaves, and fruit resembling a small cucumber. Tho fruit is intensely 
acid, and cannot bo oaten raw. It is pickled or candiod, or a syrup is 
obtained from it by boiling with sugar, and its juico is found an 
excellent agent for removing iron-moulds or othqr spots from linen. 1 
To tho Malays it answers tho samo purposes as the citron, tho goose¬ 
berry, tho caper, and tho cucumbor of Europe. 

AVES. f limns, 3 

AVES ( FoBsil). Fossil Birds have boon recognised by bones and 
foot-prints in the Red-Sandstono of Connecticut (Hitchcock), in the 
Weald en of Sussex ( Mantoll), in the Chalk of Maidstone (Owen), in 
the Tertiary Beds of England and France (Cuvior), in thebono-caves 
of Kirkrlnlo (Buckland), and in many late deposits. From Now 
Zealand comes tho IHnomu of Owen, f OlNonvis.] 

AVICE'NNIA, a genus of plants belonging to tho natural order 
Myoporacets. The calyx is 6-pnrtod, persistent, tho Hugmonts erect, 
subovate, obtuso, concavo; tho corolla monopotalous, 2-1 ippod, upper 
lip square, ouarginatc, flat, lower bifid, with ovato, equal, flat divisions, 
tubo boll-shaped, short; the Htnmons 4, didynamous; ovary 2-eelled ; 
style, subulate, oreet, length of stamens; the stigma bifid, acute, the 
lower division bent down; the seed single, large, albuminous. The 
spocios are natives of Australia and America. 

A. tomenlosa, White Mangrove, lias cordate ovate leaves, tomentose 
beneath. It puts forth twigs from tile stem, resembling those of the 
common mangrove. The hark is found to contain tannin, and is used 
in llio Janeiro for tanning. 

A. rctinifera is a native of Now Zealand, and is said by Forster to 
yield a green resinous substance that is eaten by the Now Zealanders 
ns food. It is remarkable also for its clusters of large flowers. A. 
nilu/a is a native of Martinique. 

(Burnett, Outlines ; Lindloy, Natural System.) 

AVI'CULA, a genus of Marine Uonehifcra, or Bivalves with unequal 
valves, in which Sowerby, with much show of reason, includes tho 
genus Mclcayrina, also formed by Lamarck. Tho shell in both is 
foliucoouH externally; and internally, of n brilliant pearly lustre. Tlie 
left-hand valve is contracted and notched posteriorly ; and so is tho 
right, but very slightly. Through this sinus passes tho bysBus, 1 >y 
which they are moored to recks and other marine bodies. The 
ligamcnlal area is marginal, anil broadest in tho centre; and there is 
generally a small tooth in eaeh valve near the umboncs. This is 
most conspicuous, generally speaking, in Arieula (l.am,), but is not 
nlwayH found, while it is often present in Lamarck’s Meletujrimv, 
though it is sometimes absent. The muscular impression is nearly 
central, somewhat orbicular, and large. 

Arieula, then, as characterised by Kowerby, will coiripriso two 
sections; tho first including those species which have their base, or 
liiuge-line, considerably prolonged; the second embracing those which 
are without that prolongation—in other words, tho Meleayrime. 
Both sections are the inhabitants of warm climates. Arieula 
marrojitera may be taken as an example of tho first section. 
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Arieula margantifera (Meleayrina manjaeiiif ra, Lam., Mytilus 
vm n/uritifcrus, Linn.), commonly known as the 1’ourl-Oystor, tho 
source whence tho most precious pearls are derived, will alford an 
illustration of the second section. 

The shell itself is imported in great quantities, for the manufacture 
of the nacre, or mother-of-pearl, into buttons, knife-handles, paper- 
knives, Ac.; but its great commercial value rests on the pearls which 
it contains. For these beautiful productions, which may bo considered 
as oxtravnsated nacre, there lire fisheries in both hemispheres. Tho 
pearl of groat price, however, is found in tho Enst, where tho principal 
fisheries, at Ceylon, Capo Comorin, and in the Persian Gulf, are carried 
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on by means of divers. Captain Pcreival, in his ‘ Account of Ceylon,’ 
has given the beat description of tho pearl-fishery there. [Shkm..| 



fcarl-Oysfcr (Arieula margaritifern). 

Tlie figure represents a young individual. The sill'll grows In a large siv.e, 
and then the delicate foliations disappear. 

A'VOCET, the common name of the Rcrurvirostru Arneetta. Jt 
belongs to the order of O'rullalorrs, or Waders, and the family 
ficolojiacitla'. 



The A meet (Jlecurcirastra Arneetta). 

The genus Ilecurtirostra includes other species besides the Avoee.t. 
The muddy shores of the ocoan mid the banks of testuarius are their 
favourite haunts, where they feed on aquatic animals, such as tho 
smaller eonchifers and mollilsks, and the spawn of fishes. They are 
deep waders, but do not seem to bo adopts at swimming. The Avoeet 
is the only European species, and has been long remarked for tho 
singularity of tho shapo of the bill. “ There needs no great pains bo 
taken, or time spent in exactly describing this bird,” says Ray in his 
edition of Willughby, “for the singular bill reflected upwards is 
sufficient alone to characterise ami distinguish it from all other birds 
wo have hitherto seen or heard of.” It is widely diffused through the 
temperate elimates of Europe. Siberia, the shores of tho Caspian, 
mnl tho salt-lakes of Tartary, ore also stated to be plentifully supplied 
with these birds, and it is Bnid to bo met with in Egypt mid other 
parts of Africa. In England they were formerly found on tho eastern 
coast below tho Humber, and in Romney Marsh, but recently they 
have become much more scarce. Mr. Yarroll says that somo years 
ago "more thou twenty specimens wore received atLcadenludl Market 
for snle within one mouth; but now scarcely an example appears once 
in a year.” 

Pennant well describes the Avocct’abiU as “very thin, fiexiblo, and 
of a substance like whalebone.” Buffon mnkos it the subject of ono of 
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his lamentations upon tho errors of nature ami her niggard disposition 
in providing for Homo of tho less favoured of the animal creation. 
But in ^rut.li no organ could have boon devised more admirably 
adapted for the function which it has to perform than tho bill of the 
Avoeet, as he who has seen tho bird scooping, probing, or apparently 
patting and beating tho water and soft mud with it, while the 
mandibles actaa a strainer and retain the prey, will readily acknowledge. 
Tho Avoeet frequently wades up to the breast, and its long legs aro 
well formed for this purpose ; for they are comprossed laterally, and 
present but a thin edge, so as to offer hardly any resistance to the 
medium through which they liavo to make their progress. Though 
tho feet are palmatod, they appear to bo adapted not for swimming, 
hut for supporting the bird upon the ooze, after the manner of tho mud- 
hoards used by fowlers, and figured by Colonel Hawker; this office tho 
feet of the Avoeet execute in perfection. Montagu says, “ We 
remember one of this species being wounded in tho wing, and floating 
with the tide for near a mile, when it was takon up alive without ever 
attempting to swim; so that tho palmatod foet soom only intended to 
support it on the mud.” 

Tho nests of tho Avoeet, which are very inartificial, are generally 
formed in the spring, in marine marshes, where tho driest point is 
selected. They breed in tho fens of Lincolnshire and Norfolk. Tho 
eggs are greenish, spotted with brown or black. When disturbed 
soon after the young are hatched, they fly round and round, repeating 
their peculiar cry ‘twittwit’ incessantly, and are said to feign 
lameness like tho lapwing, to docoy the intruder away. 

AWL WORT. LScbularia.] 

AWN, or ARI'STA, in Botany, the beard of grasses, is a rigid 
bristle, often hairy, and frequently twisted, proceeding from tho buck 
of some of the envelopes of the flower. It is often employed for 
systematic purposes in consequence of the number of modifications to 
which it is subject. It appeal's to bo one of the veins or ribs of the 
envelopes, unusually lengthened, and separated from tho cellular 
sulistiuice to which it lielongs. 

AXE-STONE, a silicate of alumina and magnesia. It is a hard 
tough stone, of a greenish colour. Also called ,/(((/*', iXi p/irite, and 
Ciravnitc. 

AX I’LLA, in Botany, is the angle formed by the separation of aleaf 
from its stem ; hence the term ‘axillary’ is applied to anything which 
grows from that, angle. It is at this point that lmds appear, whether 
they are to he developed as branches or as flowers ; and it is a remark¬ 
able circumstance that they never appear anywhere else except when 
they are adventitious and imcoiiforruuble to the usual order of growth. 
For- this reason tho position of buds upon a branch will show in 
what position tho leaves have grown, notwithstanding tho leaves 
themselves may have fallen oil', and tho sears whence they fall have 
disappeared. 

Tlie axilho of all leaves contain rudiments of a lmd in a greater or 
less degree of perfection, and are capable, under favourable circum¬ 
stances, of bringing it to full development. Gardeners sometimes 
profit by a knowledge of tliis law, to propagate plants in which, from 
the close manner in which the leaves aro arranged upon the stem, it 
would bo impossible to increase them by the ordinary modes. Thus 
a hyacinth bulb is a short branch with rudimentary leaves, called 
scales, growing closely over all its surfaco; and consequently at the 
axilla of caeli rudimentary leaf there cxistB a bud either latent or 
manifest. Under ordinary circumstances, two or three only of those 
buds develop near the outsido of the bulb, in the form of cloves, or 
young bulbs ; but if at the time tho bulb is just beginning to grow, 
the central shoot is destroyed, either by cutting it across or searing it 
with a hot iron, tho nutritive matter which was laid up in a bulb, not 
being expended upon producing flowers and leaves, will be diverted 
into other channels, and exercising its vital force upon tho axillary 
buds, will cause them to develop in great numbers; and thus tho 
hyacinth will be increased with rapidity, instead of by tho slow pro¬ 
duction of two or three cloves yearly. 

Although buds, or bulbs, which is the same thing, are universally 
axillary to leaves, and indeed to every part which is theoretically a 
modification of a loaf, yet ono leaf cannot he axillary to another leaf, 
although it may seem so in eonsequenco of the incipient development 
of an axillary branch to whose system it belongs. Thus in pine-trees, 
tho clustered needle-shaped leaves seem to bo axillary to the withering 
rudimentary leaf that grows round their base; but in reality each 
cluster of leaves is a small branch without perceptible axis, as is 
proved by tho Cedar of Lchanon, where the axis sometimes lengthens 
and sometimes does not. 

AXINI’TK. This mineral usually occurs crystallised in flat 
prismatic crystals, with vefy sharp 
edges, from which it has received 
its namo. The fundamental form 
is a doublo oblique prism, from 
which Neumann has obtained the 
following angles:— 

M on T = 135° 24’ and 44° 36' 

1> on M = 134° 48' and 45° 12' 

P on T 115° 3‘J' and 60° 21' 

It is imperfectly clenvable in the direction of tho faces P and M. Its 
colour is clove-brown, sometimes inclining to plum-blue; sometimes 
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transparent, at other times only translucent on the edges; its lustre is 
vitreous. Tho specific gravity of a crystallised variety from Cornwall 
is stated liy Mohs to lie. 3*271, and its hardness .6*5 to 7. 

Before the blowpipe it readily fuses with intumescence into a dark- 
green glass, which in the oxidising flame becomes black on account of 
the presence of super-oxides of manganese. With borax the glnsa is 
either green from iron, or of an amethyst tint from manganese, necord- 
ing as it has been exposed to tho interior or exterior flame of tho 
blowpipe, lly fusing it with sulphate of ammonia and fluor-spar, tho 
prescnco of boracie acid may be detected. The following is an analysis 
by Wicgmann of n variety from Treselmrg, Harz *.. 


Silica.45*00 

Alumina.ISHiO 

Lime.; 0*50 

Peroxide of Tron.12*25 

Peroxide of Manganese.ildu 

Magnesia*.ci->5 

Boraeie Acid.2*00 


100*00 

Berzelius, however, has marked the iron and manganese ns protoxides. 

This mineral is not very abundant; it is found at Timm in Saxony, 
whence it is sometimes called Tliumerstone. It occurs at Kotnllucli, 
near the Laud's End, Cornwall, both crystallised and forming a rock 
with Tourmaline and Garnet. 

AXI'NUS (Sowerhy), a genus of Fossil Onnrhifera, of which some 
species occur in the Magnesian Limestone, and one in the London 
Clay. To those which are found ill the Magnesian and other Palieo- 
zoie Limestones Mr. King applies the title of Srhi:oilns. 

A X TO'TiMA. [Acai.hi'U.k.] 

AXIS, in Anatomy, the second vertebra of the neck, on which tho 
Atlas, the first vertebra, moves. | Atlas.] 

AXTS, in Botany, a term that is applied to the root and stem of the 
whole plant. The result of placing the seed of a plant in a place fitted 
for its growth is the development of the embryo. The plumule 
ascends into the. ail*, whilst the radicle descends towards the earth. 
The former is said to be tin* ascending axis of the plant, the latter tho 
descending axis. It is around these axes of growth that, all other 
parts of the plant are arranged. Those which are found upon the 
ascending axis, or stem, are collectively termed the appendages of the 
axis, and individually constitute the scales, leaves, bracts, flowers, 
sexes, fruit, and modifications of those parts of the plant; all these 
parts are. in connection with the vascular system of the axis, and 
must not be confounded with mere expansions of the epidermis and 
the like, such as ramenta, thorns, Ac., which have no real connection 
with the axis. 

The cause of the direction taken by the ascending and descending 
axes of plants has been variously explained. This is evidently a rotn- 
plieatod question, and one which involves the great mass of facts in 
the organisation of plants, and probably animals, which determine 
their poculiar forms, habits, and movements. I bit rochet says “Tlie 
downward direction of the roots may appear easy of explanation : it. 
may bo said that, like all other bodies, they have a tendency towards 
the centre of the earth, in consequence of tlie known laws of gravity 
(as is the opinion of Knight in ‘ Phil. Trans.’ for l.Sofi) ; but on what 
principle then is to be explained the upward tendency of the stem, 
which is in direct opposition to those laws ? And here lies tlie diffi¬ 
culty. Dodart is the first who appears to have paid attention to this 
circumstance ; he pretends to explain the turning backward of seeds 
sown in an inverted position by the following hypothesis: lie 
assumed that the root is composed of parts that contract by humidity ; 
and that the stem, on the contrary, contracts by dryness. For this 
reason, according to him, it ought to happen that when a seed iH sown 
in an inverted position, the radicle will turn back towards tho earth, 
which is the seat of humidity*; and that the plumule, on the contrary, 
turns to tho sky, or rather atmosphere, a drier medium than tho 
earth. The experiments of Du Hamel are well known, in which he 
attempted to force a radicle upwards and a plumule downwards by 
inclosing them in tidies which prevented the turning buck of these 
parts. It was found that as the radicle and plumule could not take 
their natural direction, they became twisted spirally. Those experi¬ 
ments, while they prove that the opposite tendencies of the radicle 
and the plumule cannot be altered, still leave us in ignorance of tho 
cause of such tendencies.” The well-known fact, of the stems of plants 
seeking tho light when confined in dark plncos, has led De Candolle 
and other observers to attribute the tendency of the stem to an upward 
growth to the influence of light. Another well-known fact, that of 
tho tendency of the roots of plants to grow towards water or moisture, 
might have suggested water as a cause of tho tendency of the root to 
grow downwards. Observing that the ascending axis of plants is 
always coloured, and that the descending axis is white, Dutrochet 
suspected that tho action of light on tho coloured parts of tho. plant, 
was the cause of its growing upwards. He found by experiments on 
tho Mi mb Hi# Jala pa and other plants, that although roots have in 
general no tendency towards the light., yet such a disjiosition does 
become manifest provided the terminal shoot, of a root becomes 
slightly green, as occasionally happens. Ho found that the ends of 
the roots of Mirabili# Jula/xt became occasionally coloured, and on 
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placing the plants in damp mow, lie found these roots had a tendeney 
to come to the stirfiicc towards the light. Not only iB this the case, 
hut the colourless stems of such lilknts as Sagitlaria aagittifolia are 
known to assume t,he directions of roots. In this plant “shoots aim 
produced from the axillic of nil the radical leaves which grow at the 
bottom of the water. These shoots have their points direeteil towards 
tin! sky, like those of all vegetables. The young stems which tiro 
produced by these shoots are entirely colourless, like roots; and 
instead of taking a direction towards the sky, ns coloured stems would 
do, they lead downwards, pointing towards tho centre of the earth. 
This subterranean stem next takes a horizontal course, and does not 
assume any tendeney towards the sky until the points become green." 

(Muyen, J'JInmen-Phi/aiologir ; I.indlcy, hitrodnetion to Jiotany ; 
Ihitrocliot, A mi. den Seiruem A’alitnllrt, xxix., 1833.) 

AXIS, a species of Indian Deer. The word is also used generieally 
to denote a small group or sub-genus of solid-horned ruminants, pre¬ 
senting the same characters ami inhabiting tho same climate as the 
Common Axis. [Ci uvin.r..] 

A'X I US, a genus of Lnng-Tuilcd Doeapodmis Crmtnren, founded by 
Loach on A.i iim Ktirhynehns, which is about 3 inches or 34 inches in 
length, and rarely found on our roasts. It has been taken near Sid- 
mouth and I’lymmith. Desmarest, witli much reason, considers this 
genus entirely urtilieial ; and thinks that it, ought not to be separated 
from Citlliuiinmi. [Dai.i.ianassa.J 

AXOI-OTb [tillrlii iih, lleriumdez and Shaw), agenus of AmjJiibia 
belonging t.o-a group called I’eremiibrunehiute, as they retain their 
gills t.liroiighout life. They are distinguished from other genera of 
the same family by having four feet furnished with four toes before 
and live behind. This group contains the gcneVa -A.ro/otin, J/eno- 
Itninrhns , J'rotma, and PIrenns ; and eoinjirises animals which possess 
at, the siiine time both lungs and gills, ami which are consequently 
organised to live either mi land or in water. [Amphibia. | 

Tlie Axolotl was the earliest observed of these remarkalilo animals. 
At the period of the Mexican compirst the Spaniards found this animal 
in great, aliundaueo in the lake which surrounded the city of Mexico, to 
tlie inhabitants of which capital it then furnished, ns it Htill continues 
to furnish t o their successors, ail agreeable and much-esteemed article 
of food. Hernandez, who seems to be the first writer who actually 
described the Axolotl, expressly mentions it having been thus used 
by the ancient Mexicans; and adds that tlie flesh was considered as 
an aphrodisiac, that, it was wholesome and agreeable, and tasted not 
unlike eel. Succeeding authors, without taking the trouble of 
observing fin- themselves, were content to copy what, Hernandez had 
said before ; but distorting bis short description by absurd comments 
of their own, and adding the figures of far different species, tlie whole 
subject tiecame at length involved in such inextricable confusion that 
filially all memory of the Axolotl was lost, or the animal itself con¬ 
sidered ns a fictitious being. Tlie late Dr. Shaw however, who received 
a specimen of tlie animal direct from Mexico, recognised in it the 
Axolotl of Hernandez, iih is proved by bis having used tho generic 
term fi'i/riiiint in his account of it published in the ‘ Naturalist’s Mis¬ 
cellany,’ which had been originally applied to it by its first deseriber, 
though Unroll Cuvier seems disposed to deprive tho British naturalist 
of this credit., and to ascribe the sole honour of re-discoverillg tilt! 
Axolotl to Baron Humboldt. It is indeed true that Dr. Shaw subso- 
ipient ly described the Maine animal in the third volume of his ‘ General 
Zoology’ under the very different name of «S Irenpiseiformin; but this 
only proves that he considered it, as Baron Cuvier was himself 
afterwards inclined to do, not ns a perfect animal, nor in fact ns the 
type of a new genus, hut rather as tlie immature state of some species 
belonging to a genus already known. To Baron Cuvier himself 
however we are indebted for the complete description and elucidation 
of tho form and organic structure of this curious reptile. Two 
specimens brought by M. Humboldt from Mexico were submitted to 
tiio examination of the Kreneh naturalist, whose researches on the 
Buhjeet of their anatomy, compared with that of tho kindred genera, 
are recorded in his 1 Hccliorohes sur les Heptiles Doutcux,’ inserted 
in the zoological part of Messrs. Humboldt and Bonpland’s Travels. 
A detailed examination of all the Batrachian Heptiles, and more parti¬ 
cularly a careful investigation into their anatomical structure during 
the tadpole state, and tho gradual change which they undergo in 
passing from this state to their mature and perfect form, led Baron 
Cuvier to establish as an unquestionable fact that certain of these 
animals retain both Jungs and gills throughout tho entire ]>eriod of 
their existence; but whilst he unhesitatingly announced this fact with 
regard to tho Siren and Proteus, he wns disposed to consider tho 
Axolotl as the tadpole of some of the larger species of American 
Hiihiniuinlers - -an error induced as well by the general similarity which 
these aninialH bear to one another as by tlie immature age of the 
specimens of tho Axolotl which were submitted to bis observation. 
Succeeding naturalists adopted M. Cuvier’s views upon this subject; 
but, that great, zoologist, himself subsequently altered his original 
opinion, and candidly confesses in the second edition of tho ‘ Regno 
Animal’ that tlie concurrent testimony of all original observers over¬ 
balances the mero deductions of the physiologist, however plnusiblo 
or apparently well founded. 

Tlie generic eh:imeters of the genus A.rolot! , Cuvier ( A.mlotes , Owen, 
(ti/rin im. Hernandez), in addition to those above mentioned, consist 
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in having the gills formed of three long ramified or branch-liko pro¬ 
cesses on each side of tho neck, four toes on the anterior extremities 
and five on the posterior, and tooth in tho vomer as well a%iu both 
jaws. The tail is com pressed on tho sides liko that of the common 
Water-Newt (Salamaiulra ptUmata), and surrounded both on the upper 
and under surfaces by a thin erect membranous fin, which is prolonged 
upon the bock, but becomes gradually narrower as it approaches the 
shoulders, between which it finally ceases. Tho head is broad and 
flat; the nose blunt; tho eyes situated near the muzzle; tho tail 
nearly as long as the body ; and the toes unconnected by intermediate 
membranes. The singular form of the gills will bo best understood 
from the accompanying figure, which represents the under jaw and 
throat of tho animal as seen from beneath. 



Axolotl [Otjnmci rilnli 5, Jlcrnnmlcz). 


Tlie Axolotl of the Mexicans ( fii/rhms rdnlin, Hcrnaiulezl, when 
full grown, measures about 8 or !> inches in length ; its ground colour 
is a uniform deep Innwn, thickly mottled both on tho upper anil under 
surfaces of the head and body as well as on the limbs, tail, and dorsal 
and caudal film, with numerous small round! black spots. The head 
mid body are larger and broader than in the generality of reptiles, 
and but for the long tail which terminates the latter the whole animal 
might, be not inaptly compared in form to a large frog; tlie gills are 
prolonged into three principal processes, with numerous Hinallcr 
ramifications from the Hides of each, the whole being as long as the 
fore legs, and resembling three small branches ; tho logs are short, 
though fully developed; anil the toes arc long, slender, separate, and 
without claws. The communications which open from the gills into 
tho mouth are four in liumlier, and of a size considerably linger than 
those of the kindred genera; they are covered externally by a speeies 
of operculum formed by a fold in the skin of tho head. 

The Axolotl is very common in the lake of Mexico, and, according 
to Baron Hmnboldt, likewise inhabits the cold waters of mountain- 
lakes at. much greater elevation above tlie level of the sea thou tho 
plains surrounding that city, it is commonly sold in the markets of 
Mexico, andjesteomed a luxury by the inhabitants. It is dressed 
after tho manner of stewed eels, and served up with a rich and 
stimulating sauce. 

Professor Owen has described a second species under the name of 
Aroloten maculuta, whicli also is an inhabitant of Mexico. 

AYK-AYK. [Ohkihomys.J 

AYMKSTKY LIMESTONE, one of tho calcareous bands in the 
Upper Silurian series which has been produced by coral and shell 
accumulations amidst tho masses of argillaceous sediments. It is not 
traceable beyond the districts of Ludlow, Abberley, Malvern, Wool- 
hope, May Hill, and Usk. Itis partially characterised by Prntumrrua 
Knightii. 

AZA'LEA, in Botany, is the name of a genus belonging to tho 
natural order Rricacew, and consisting of shrubs remarkable for tho 
beauty and fragrance of their (lowers; on which account they are 
very generally cultivated in Europe. By some botanists tlie genus is 
esteemed the same us Rhododendron, in which it is accordingly sunk; 
and it must bo confessed that it is difficult to point out any positive 
character except the thin anil generally deciduous leaves by which 
Asa led can be distinguished from Rhododendron. 

The forms of Azalea may be roducod to four principal heads, to omj 
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or other of which all the spoeios aro reforriblo—namely, 1, those with 
glutinous flowers and short stamens; 2, those with glutinous flowers 
and stamens much longer than the corolla; 3, those with flowers that 
are scarcely atall glutinous, and stamens much longer than the corolla; 

and 4, those with flowers that aro scarcely at all glutinous, mid short 

stamens. 

Section 1 .—Flvwirs conn'd with numerous yhitinmia hairs. Stamens 
little or ■nut at all lunijt e than the tube of the corolla. 

1. Azalea ciscosu, Linn. (A. odor at a, tit lata, Jissa, lueida of various 
authors). Leaves shining, given on both sides, fringed at the edge. A 
native of swampH, copses, and wet and shady woods, throughout the 
United States of North America, from Canada to Georgia. It ih a shrub 
from 3 to 8 feet high, with the young branches covered with numerous 
stiffish brown hairs. The leaves aro bright given, shining, and smooth 
on tho upper side; paler but not at all glaucous on tho under side. The 
flowers are deliciously fragrant, usually white or nearly so, with a 
long narrow tube, and a contracted limb with narrow sharp-pointed 
divisions; they are covered all over externally with glutinous brownish- 
purple glands. The stamens are not so long as tho segments of the 
corolla, but longer than its tube, it is one of the most common 
species and the most fragrant. 

2. Azalea ylanca, Lamarck. Leaves dull given, somewhat wrinkled 
and wavy at tho edge, glaucous on tho under side, fringed at the edge. 
Found in clayey swamps in tho middle states of North America, where 
it (lowers rather earlier than tho last. In a wild slate it is a much 
rarer plant, and does not grow so tall; its white (lowers appear in tho 
utmost profusion, and aro very like those of A. riscosa, but the stamens 
aro a little longer. In the nurseries it is called A. riscosa Jloribmula. 

Section II. Flowers covered with numerous glutinous hairs. Stamens 
■much lonyer than flic corolla. 

3. Azalea, nilidu, Pursh. llranehes with very few hairs. Leaves 
small, rather leathery, shiniug, and smooth on Itoth sides. Found in 
deep mossy swamps on the mountains of North America, from tho 
state of New York to Virginia, flowering in Juno and July. The leaves 
of this plant, which appear a little earlier than the (lowers, are dark- 
green, shining, and smaller than in any other species; the only parts 
which are hairy are the midrib and the margin. Tho (lowers are 
white, with a red tinge, and glutinous ; their tube is a little longer 
than the segments; the calyx is very short; the stamens are longer 
than the corolla, it is doubtful whether this is to bo met with in 
cultivation. 

•1. Azalea hispida, Pursh. Branches clothed with numerous stiliish 
hairs. Leaves lung-lanceolate, covered with bloom on both sides, 
hairy on the upper surface, and smooth on tho lower. A native of tho 
borders of lakes; and on the highest, part of the Blue Ridge in the 
state of Pennsylvania, flowering in July and August. An upright 
shrub, growing 10 or 15 feet, high, with a bluish aspect, by which it 
may he recognised at a distance. 

5. Azalea pontiea, Linn. Leaves large, not shining, puckered, 
refluxed and wavy at the edge, green and slightly hairy on both sur¬ 
faces. Flowers yellow, long-stalked, covered with long hairs and 
glutinous glands. Common in tho Crimea, tho Caucasus, ami the 
eastern parts of Poland, rendering the whole country a brilliant garden 
with its gulden fragrant flowers during tho month of May. Although 
found on the mountains, it is by no menus an alpine plant, but dis¬ 
appears in the higher regions of tho air, where the Pontic Rhododendron 
takes its place. Its (lowers abound in a fluid nectar, which is said to 
render pohumoiis the* honey' collected by the bees at the time of its 
Mounting. It is readily known by its large y ellow corolla from all 
the American species: in the. gardens it deviates to a pale straw colour, 
which is callod white by collectors. 

Section III. — Flowers with scarcely any ylulinous hairs. Ftamens 
much lowjcr than the corolla. 

6. Azalea perielyinenn, l’ersoon (A. vudijtora, Willd.; peridy - 
menoidcs, Michaux; coccinea, speciosa, rubra, rutiluiis, earnea, alba, 
papilionacca, partita, polyandra, of tho Gardens). Leaves flat, nearly 
hairless, except the midrib, which is bristly. Tube of the corolla 
much longer than the limli, which is white. Found wild on the sides 
of hills, in woods all over North America, where it is called Upright 
Honeysuckle—a name which it well merits for its fragraueo and 
beauty. Tt is a smaller plant than A. riucosa, rarely exceeding the 
height of a man, and being generally much shorter, and exceedingly 
branched. By botanists it was formerly distinguished by its flowers 
appearing before its leaves, whence it was culled A. nudijlura ; but as 
this is an uncertain eireumstance^tho name wo have adopted from 
Persoou deserveB tho preferonee. Its leaves are bright green, and 


nearly smooth on the upper side, flat, and by no means puckered or 
wavy ; tluiir under side and the branches are slightly downy, and their 
margin covered with still' hairs. 

7. Azalea caneseens, Miclmux (A. bicolor, Pursh). Leaves lioary, 
especially beneath, where they are also downy; their midrib without 
any still hairs. Tube of the corolla of about the length of the limb, 
which is white. On barren sandy bills, in the southern |«irts of the 
United States, on the hanks of rivers in South Carolina, ami on tile 
mountains of Virginia, this species grows wild ; it resembles .1. pu-iely- 
inena very much, but is a tenderer plant, and lias the same gray 
appearance which renders A. ytauca so conspicuous an object. Its 
flowers aro small and white, with a deep rosy-red lube; tln-y appear 
tlie earliest of tho American species. 

8, Azalea ealnululacea, Michaux. Leaves convex, shining, bright 
given, slightly hairy on both sides, reflexed ami wavy at the edge; 
their midrib without stiff hairs. Tula; of the corolla not longer limn 
tho broad orange-coloured or scarlet, limb. A native of moi-t. plan s 
in the southern states of North America; sometimes inhabiting the 
banks of rivers, but more frequently adorning the mountain.-, with a 
garment of living scarlet. 

ft. Azalea arbonscens, Pursh. Leaves covered on the under side by 
a glaucous bloom, and smooth on both sides. Tube of corolla longer 
than the segments. Calyx with leafy divisions. The only botanist 
who lias described this remarkable plant is Pursh, who says it. grows 
on rivulets near the Blue Ridge in Pennsylvania, flowering from .May 
to July, lie speaks of it thus : “ This beautiful species has, to lav 

knowledge, not yet been introduced into the gardens. I have only 
seen it in its native place, and in the garden of Mr. John Bartram, near 
Philadelphia. It rises from 10 to 20 feet high, and forms, with its 
elegant foliage ami largo abundant rose-coloured (lowers, the linest 
ornamental shrub I know. Tho (lowers arc not so much pubescent us 
the rest of the species ; the scales of the (lower bmls are large, 
yellowish-brown, surrounded with a fringed while border.'' 

Section IV.- -Flowirs entirtly destitute of ylutiuuus hairs. Mamins 
short. Corolla lnll-sliapiil. 

10. Azalea Sinensis (A. punlicn ; A. Fiurnsis, ‘Botanical Register,’ 
plate 1253). Leaves downy on both sides, sharp-pointed, glaucous 
beneath, refluxed and wavy at. the edges. Flowers covered externally 
olilywit.il a line silkiness; their tube much shorter than the liell- 
shaped limb, the divisions of which aro acute. Introduced from China 
by the late Mr. \V. Wells, of Redleaf, about the year l.vjfi, and supposed 
to be a native of that, country. Its leaves are very like those of Azaha 
pontica, except that they are glaucous underneath, ami its flowers are 
of a bright, clear oehry yellow; it is even supposed to be a mere 
variety of that species. Its bell-shaped corolla., however, without, any 
glandular or other conspicuous hairs on the outside, anti with scarcely 
any tube, distinguishes it sufficiently. The. cgmciits of the corolla are 
broadly ovate, slightly wavy, and tho upper one is distinctly dotted in 
the manner of a rhododendron. 

11. Azalia Indira, Liimieus. 1,eaves obiivate, flat, green on both 
sides, and very abundantly clothed with stiliish brown hairs. Flowers 
ipiito smooth externally ; their lube lunch shorter than the bell shaped 
limb, the divisions of which are .rounded. Calyx small ami very 
hispid; stamens five. This and tho following are tho most beautiful 
plants which exist, in the rich flora ol’ China, where they far exceed 
in splendour of appearance the camellias, nioutalis, chrysanthemums, 
and roses of that favoured climate. This forms a bush varying in 
height from two to six feet, with the brunches usually drooping, and 
covered when young with rigid brown hairs. The leaves are deep 
green, flat, and half evergreen, usually tinged with brown, in eoiise- 
ipieiicu of tho many brown hairs with which they are clothed. Tho 
flowers are large and showy, and gaily marked with brilliant colours. 
The ealyx is very small, and closely covered with still' hairs. There 
are many varieties, of which tho Brick Red, the Double Purple, and 
the Variegated are the principal. 

12. Azalea leilifolia, Hooker. Leaves ohovate, flat, evergreen, given 
oil both siiles, and clothed with brown hairs. Flowers ipiito smooth 
externally; their tube much shorter than the bell-shaped limh, tho 
divisions of which aro dilated and wavy. Calyx with leafy acute 
sepals; stamens ten. A native of China, and less impatient ot cold 
than tho last, from which it chiefly differs in its leafy calyx, evergreen 
less rusty shining leaves, huger (lowers, ami more numerous stamens. 
There aro two varieties in tho gardens, tho White ami the Royal 
Purple, or I’huaiieea. 

A'ZIJiUTE, a term used by Phillips to denote LazuHte, under which 
name this mineral is most generally described by mineralogists. 
[Laxui.itk.] It is different from Azure-Stone, by which name Lapis 
Lazuli, the Ultraumriuo of painters, is sometimes known. 
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lJABIA'NA, a genus of plants belonging to tho natural order ■ 
" Irulacrw. It derives its singular name from Babianer, which : 
the Dutch colonists call these plants, because their round subterranean j 
stems aro greedily eaten by baboons. It differs from Uludiolua in ! 
its round leather-coated seeds, and in the flowers having the tuho of j 
/.<-(«, and from Ixia in their having the irregular limb of (iluditdua. \ 
Fourteen or fifteen species are know n, among which are some of the | 
handsomest of tho Capo Bulbous Plants, as they arc commonly though j 
incorrectly called. Of these all have narrow, plaited, sword-shaped 
loaves, rising from a comma which is coveted with rigid, netted, : 
brown scales; this part, which is sometimes called tho bulb, some- | 
times tho root, but which is in reality a short underground stem, is 
propagated by one or more young buds near its point, which shoot up 
at the season of growth, feed upon the old cormus till they have sucked 
it quite dry, and by that time become new cormi themselves elevated 
upon the point of the original one. In this way tho underground 
cormi gradually rise towards the surface of the earth, and afford an 
instance of vegetable progression which by some lias been adduced as i 
extremely remarkable, but which is in fact, if the phenomenon bo ' 
rightly considered, precisely analogous to tho progression of the stem J 
of a tree into the air by tho fonnutimi of fresh branches year after year. 

Tho flowers of Jiabiana are yellow, purple, and even scarlet, of 
considerable size, and extremely handsome. They are produced in 
perfection, provided the plants are so cultivated as to be exposed 
abundantly to air, light, warmth, and moisture, when in a state of 
growth, and preserved cool and dry while in a slate of repose. It is 
in the plains of the (.'ape of Good Hope that these plants are touml, 
whore they are exposed for two or throe months, at the most, to rain ; 
and where, during the remainder of the year, they are Imried beneath 
a soil so dry that even succulent plants themselves can scarcely eon- j 
trivo to exist upon it. j 

Jliibiaiui atU/dinrea, one of the commonest species, grows about a 
foot high, with oblong, plaited, hairy leaves, and a one-sided spike of 



Jiabiana sulphured. 

A, a diminished figure of the flowering spike; 15, one of the cormi, showing 
how they gtuduaUy ascend by rising annually upon the remains of cormi of 
former years. 

four or five flowers. The latter are about two inches long, of a pale 
sulphur-yellow, with a short sky-blue tube and eye; the segments 
aro oblong, slightly wavy, nearly equal in size, and spreading nearly 
equally round three slioi-t erect stamens. Tho style and stigma are 
sky-blue ; tho latter very narrow and channeled. 

BABINGTONTTK, a mineral which occurs crystallised. Its primary 
form is a doubly oblique prism; the colour is black or greenish-black ; 


the fracturo uneven ; hardness, 5'5 to 6'0 ; lustre, vitreous; , it is 
faintly translucent; the specific gravity is 3'5. It lias been found at 
Arciulul in Norway, the Shetland Isles, and in tho United States at 
Charles town, Massachusetts. The following is tho analysis by Arppo 
of u specimen lrotn Areudal: — 

Silica.54'4 

Protoxide of Iron.21'3 

Lime.1S*‘0 

Magnesia.22 

Protoxide of Manganese.l'H 

Alumina.0'3 

Volatile matter ....... II‘U 

BABIKOU'SSA is sometimes called the Homed Hog by travellers, 
from the great length and curved form of its upper tusks, which pierce 
through tho upper lip and grow upwards and backwards like the 
horns of tho llaminaritiu. It is a species of wild hog which inhabits 
tho woods of Java, Celubes, and others of the huger Suuda Islos. 
From its more slender proportions and longer limbs, compared with 
other species of the same genus, this animal has boon likewise called 
tho Stag-Boar, anil was not altogether unknown to the ancients; at 
least it seems probable that it is the *V«s telraciroa of AElian (lib. xviii., 
cap. 10), and is plainly referred to by Pliny (lib. viii., cap. 52). [Suin.K. | 

BABOON (Oi/nttcejthalua, Cuvier), a genus of Qnntlruiiiaim, or Four- 
Handed Mammals, which forms the last link in the chain that unites 
the Hi mintin', properly bo called, with tho lower animals. The zoolo¬ 
gical or technical name of this genus, ij[jnorrphai as, is from a Greek 
word used by Aristotle and other ancient writers to designate the 
common species of ligypt and Arabia, the O. //amudrt/aa of modern 
writers, and is plainly derived from the marked resemblance which 
Hie head and faco of theso animals bear to those of a dog, and which, 
in truth, constitutes tho most distinctive character of the genus. Tho 
origin of tlic common name Baboon is a subject of greater doubt. 
Kkiuner anil other British etymologists are content with deriving it 
from onr vernacular word Babe, without considering that tho German 
Puviau, tlie Dutch Biiviuau, the French Babuuin, ami the Italian 
Babbuino, are manifestly but so many different modes of writing the 
same term. A more probable origin of all theso terms appears to be 
tho Italian Btiblmino, from which is likewise derived, according to tile 
opinion of Aldrovandus, tho vulgar Latin word Papio, applied by the 
writers of tlie 15th and 10th centuries to these animals, and which is 
itself a diminutive of the common Italiiui word Babbo, which answers 
to our Papa. 

Though tlie Baboons differ widely from the other groups of quadru- 
mauous animals, and may be readily distinguished at sight even by 
those who are not much in tho habit of observing them, yet it lias 
been found not u little difficult to form such a simple definition of the 
genus us will comprehend all tho species properly belonging to it., and 
also distinguish them from those which appertain to the proximate 
genera, Mucacua and Ccrcoinlhecua. The most marked and prominent 
of the characters which more immediately distinguish the Balloons 
from tlie other Simindn: consists in tho great prolongation of tho face 
ami jaws, and in the truncated form of the muzzle, which gives the 
whole head a close rcsemblaneo to that of a large dog, and from which, 
as already observed, tho Greeks and Romans very appropriately deno¬ 
minated them Cyitociidiali, or Dog-Headed Monkeys. In the ordinary 
Qaudrumtma, which have the head and faco round, as in the human 
species, tho nose is flat, and tlie nostrils situated about half-way 
between tho mouth and tho eyes, tho whole bearing no unapt 
resemblance to that of a man who has lost the greater part of his 
nose : but in the Baboons this organ is prolonged uniformly with the 
jaws; it even surpasses the lips a little in length, and the nostrils 
open at the end of it exactly as in the dog. Here there is a marked 
difference in form and development from whut wo observe in the Apes 
and other higher groups of Quadrumana. The great length of the 
face detracts from the size of the skull; the organs of mastication aro 
strongly dovolopod to tho prejudice of tho brain and intellectual func¬ 
tions ; the facial angle, which has been generally regarded as a pretty 
accurate measure of the mental capacity, is reduced to 30“, whilst it 
is never less than 45° in the Monkeys, and among tho Apos amounts 
even to 60° or 65° ; and the character of the Baboons, as might be 
readily suspected from these indications, iB less docile and intelligent 
thau that of the kindred genera. To the same prolongation of the 
face, and preponderance of the fhterior part of the head, is to be 
attributed, at least in a great measure, the fact that the Baboons less 
frequently assume an erect posture than any of the other Quadrumana, 
and are less capable of maintaining it for any length of time. The 
weight of the long nose, to which the small size of the skull forms but 
a very inefficient counterbalance, fatigues the muscles of the neck, 
and constantly tends to make the animal seek for support upon all 
fours, as may bo observed in a dog or a bear; and in fact tho Baboons 
are but very littlo superior to these animals in tho facility with which 
they maintain themselves in on upright posture. 
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Iii tlioir nativo mountains the ordinary food of the Baboons is 
berries and bulbous roots, but in the vioinity of human habitations 
they.make incursions into tho cultivated (iel.ls and gardens, and 
destroy a still greater quantity of grain and fruits than they carry 
a%vay with them.. Tn well-inhabited countries where they aro likely 
to meet with resistance, their predatory incursions aro usually made 
during the night, and travellers assure us that, taught by experience 
of the risks to which they expose themselves during such expeditions, 
they place sentinels upon tho surrounding trees and heights to give 
them timely warning of the approach of danger ; but in wilder and 
more solitary districts, where tho thinness of the population and tho 
want of (ire-arms place them on some degree of equality with the 
inhabitants, they make their forays in the open day, and dispute witji 
the husbandman the fruits of his labour. “ I have myself,” says 
Bearce, in his ‘ Life and Adventures in Abyssinia,’ “seen an assembly 
of large monkeys [baboons] drive the keepers from the fields of grain, 
in spite of their slings and stones, till several people went from the 
village to their assistance, and even then they only retired slowly, 
seeing that the men hail no guns.” Borne travellers even assert that 
if the troop happens to be surprised in the net of pillaging, the senti¬ 
nels pay with their lives for their negleet of the general safety ; but 
however this may be, it is certain that individuals aro frequently met 
with which exhibit marks of ill-usage from their companions, and 
which even sometimes appear to liavu been expelled from tlioir 
society. Others assure us- that the troop sometimes forms a long 
chain extending from the vicinity of their ordinary habitation to the 
garden or lield which they happen to tie engaged in plundering, and 
that the produce of their theft is pitched from hand to hund till it 
reaches its destination in the mouutajns. By this means they are 
enabled to carry oft' a much larger booty than if every individual 
laboured for his own peculiar benefit; but notwithstanding this 
attention to the general interest, each takes care before retiring to 
fill his cheek-pouches with the most, choice fruits or grains which he 
can procure, and also, if not likely' to be pursued, to eaiTy oil' 
quantities in his hands. After these expeditions the whole troop 
retire to the mountains to enjoy their booty. They likewise search 
with avidity for the nests of birds, and suck the eggs; but if there be 
young, they kill them and destroy the nest; as, notwithstanding the 
evident approximation of their oiganisation and appetites to carni¬ 
vorous animals, they are never known to touch a living prey in a state 
of nature, and even in captivity will eat no fiesh but what lias been 
thoroughly boiled or roasted. In this state wo have seen various 
baboons enjoy their mutton-bono and pick it with apparent satisfac¬ 
tion; but it was evidently an acquired habit, like that of drinking 
porter anil smoking tobacco, which they had been taught by the 
example of their keepers. 

Of all tho Qiaidrumiinit the Baboons are the most frightfully ugly. 
Their small eyes dooply sunk beneath huge projecting eyebrows, their 
low contracted forehead, and tho very diminutive size of their cranium 
compared with the enormous development of the face and jaws, give 
them a tierce and malicious look, which is still further heightened by 
their robust and powerful make, and by the appearance of the enormous 
tooth which they do not fail to display upon tho slightest provocation. 
The fierceness and brutality of their character and manners correspond 
with the expression of their physiognomy. These characters are most 
strongly displayed by tho males ; lmt it is more especially when, in 
addition to their ordinary disposition, they aro agitated by the passion 
of lovo or jealousy that their natural habitudes carry them to the 
most furious and brutal excess. In captivity they are thrown into the 
greatest agitation at the appearance of young females. It is a common 
pructico among itinerant showmen to excite the natural jealousy of 
their baboons by caressing or offering to kiss the young females who 
resort to their exhibitions, and the sight never fails to excite in these 
animals a degree of rage bordering upon frenzy. On one occasion a 
large baboon of the species which inhabits the Cape of Good Hope 
(Cjfnoccphalus parcaritu) escaped from his place of confinement in the 
‘ Jardiu des Plantes ’ at Paris, and far from showing any disposition 
to return to his cage, severely woundod two or three of tho keepers 
who attempted to recapture him. After many ineffectual attempts 
to induce him to return quietly, they at length hit upon a plan which 
was successful. There was a small grated window at the back part of 
his den, at which one of the keepers appeared in company with the 
daughter of tho superintendent, whom he appeared to kisH and caress 
within view of the animal. No sooner did tho baboon witness this 
familiarity than he flew into the cage with tho greatest fury, and 
endeavoured to unfasten the grating of the window which separated 
him from the object of his jealousy. Whilst employed in this vain 
attempt the keepers took tho opportunity of fastening tho door and 
securing him once more in his placo of confinement. Nor is this a 
solitary instance of tho influence which women can exert over the 
passionH of these savage animals : generally untractablc and incorrigible 
whilst under tho management of men, it usually happens that baboons 
are moat effectually tamed and led to even more than ordinary 
obedience in the hands of women, whose attentions they even appear 
to repay with gratitude and affection. Travellers sometimes speak 
of the danger which women run who reside in the vioinity of tho 
situations which these animals inhabit, and affirm that the negrossos 
on tho const of Guinea are occasionally kidnappod by the baboons, 
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and carried oft to their fastnesses: wo are oven assured that certain 
of these women have lived among tho baboons for many years, and 
that they were prevented from escaping by being shut up in caves in 
the mountains, where however they were plentifully fed, ami in other 
respects treated with great kindness. It is to be observed however 
that these accounts rest upon authority which is by no means unex¬ 
ceptionable. Credible ami well-informed modern travellers ilo not 
relate them, and even their older and more credulous predecessors 
give them only from hearsay. 

Tu addition to the mental and physical characters already mentioned, 
the Baboons, besides the great development of their canine teeth, are 
distinguished by having a fifth tuberculo upon the posterior molar of 
the under jaw, in which respect they differ from the Apes and 
Circupillieci, and resemble tho At acini and Simiuipitlicci. They are 
furnished with huge callosities and capacious cheek pouches, and 
their tails, always shorter than those of the Maeaeks and Monkeys, 
are carried erect at the root, and then hang pendant, perpendieulaiiy, 
like that of a horse which has not been truncated. Those spei-ies 
which have very short tails carry them upright and erect. The bones 
of their cheeks also aro protuberant and form largo swellings on each 
side of the nose; and though this character is more strongly marked 
in the Mandrill and Drill than in the other species, yet all exhibit it 
in a greater or less degree. It is only since the labours of Messrs. 
Geoffrey and P. Cuvier have developed tho true generic characters of 
the different groups which compose tho family of Quiidriiniinin, that, 
wo have become acquainted with the geographical distribution of these 
animals, and the habitats of the different genera. We have thus 
learned that tho Quailnimiina of the African continent are. as distinct 
from those of Asia in their zoological characters as they are in the 
localities which they inhabit; in fact, among upwards of fifty species 
of Sim italic belonging to the Old World there are only two known 
instances of an Asiatic genus occurring in Africa, or of an African 
genus occurring in Asia. One of these instances is even doubtful, 
since the animal to which it refers, the Common .Magot. or Barbary 
Ape, though generally considered as a Maeaek, is in reality an inter¬ 
mediate species between that genus and the Balloons, which it resembles 
equally in its habitat as it does in its powerful and muscular frame, 
and iu its general lmbits and character, and from which it only ditiers 
in the comparative shortness of its face and the less truncated form of 
its nose. These, ti > be sure, are very essential characters in the true 
Baboons ; but iu all departments of zoology we find intermediate 
speeics, which partake as it were equally of tile characteristic forms 
and organisation of two or even three conterminous genera, and 
which it. is often impossible to include in either without a considerable 
relaxation in the strict import of their respective definitions. The 
other instance to which we have alluded regards a real species of 
Balioon, the Ci/noci/iliithtii J/aiiiiidn/nu of authors, which Is found in 
Asia and Africa, ami which forms the only indisputable instance of 
any quadnimniious animal being common to both these continents. 
In other respects the Baboons are a strictly African genus. They 
inhabit all the great mountain ranges of that continent, from tho 
shores of the Mediterranean to the (.'ape of Good Hope, and are 
capable of supporting a much lower degree of temperature than any 
of tho other Qiiiidnimiiini. The lofty .mountains of Saiiien in Abys¬ 
sinia, and the bleak and desolate range of the Sneeitwbergen in South 
Africa, are both tenanted by numerous troops of these animals, which 
appear to prefer the more rigorous climate of these elevated regions 
to tho hot and sultry forests of the lower plains. Fischer enumerates^ 
eleven different species of baboons, 1ml it is evident that some of those 
which he describes are tile females or young of oilier species; and in 
fact the most judicious naturalists, those who describe from their own 
original observations, do not reckon more than live or six. The 
following are very distinctly marked, and liave been universally 
admitted- 

1. C. porcarius (Desmarest), tlie (.'liaeina. Thu colour of this species 
is a uniform dark brown, almost, black, mixed throughout with a dark 
green shade, deepest on the head and along the ridge of the back, and 
paler on the anterior part of the shoulders ami on the flanks. The 
hair over the whole body is long and shaggy, more particularly on 
tho neck and shoulders of the mules, where it forms a distinct mane ; 
each hair is of a light gray colour for some distance from the root, 
and afterwards uinmluled throughout its entire length, with distinct 
rings alternately black and dark green, sometimes though but rarely 
intermixed with a few' of a lighter and yellowish shade. Tho green 
predominates on the head more than on other parts ; the face and 
earn are naked, as arc likewise the palms of the hands and soles of tho 
feet; the interior surfaces of tho arms and thighs aro but thinly 
covered with hair, which is long and of a uniform dark-brown colour ; 
the hair on the toes is short, bristly, and uniformly black ; the neck 
and shoulders of the male are furnished with a mane of long shaggy hair, 
which is wanting in the females and young; and the cheeks of both sexes 
have small whiskers directed backwards, and of a grayish colour.- 
The tail is rather more than half the length of the body, and is termi¬ 
nated by a tuft of long black hair; the skin of the hands, faee, and 
cars, is of a very dark violet-bluo colour, with a paler ring surrounding 
each eyo; tho wholo of the uppor eyelids are white, as in the Manga- 
boy (OiccupithecuM fulii/inuiiu); the nose projects a little beyond the 
upper lip, the nostrils aro separated by a smull depression or rut, us 
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in the dog and other carnivorous animals, and the callosities are less 
strongly marked than in most other spocies of this genua In the 
adult animnl tho muzzle is extremely prolonged in comparison with 
the skull, which is proportionately contracted and flattened: the 
young on tho contrary have the region of the hrain much larger in 
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proportion to the length of the face, the head considerably rounder, 
and in form resembling that of the adult Monkeys (Vrreupiitheci). 

Tho Chaema, so called from the Hottentot won! T'Chackainma, 
the ulioriginal name of this baboon in Month Africa, is one of the 
largest species of the present genus, and whun full grown is utpial in 
size, luul much superior in strength, to a common English mastiff. 
This animal inhabits tho mountains throughout the colony of the 
Capo of Good Hope, anil associates in families more or less numerous. 
They are still found on the Table Mountain above Cape Town, though 
they do not exist in such numbers as tlioy appear to have done 
formerly. Still however they pay occasional visits to the gardens at 
tho base of the mountains, anil with snoli skill anil caution, that oven 
tho most watchful dogs, as wo are assured by Professor Lichtenstein, 
cannot always prevent them. “Although,” he remarks, “Kolbo 
somewhat exaggerates the regular and concerted manner in which 
their robberies are carried on, yet it is very true that they go in largo 
companies upon their marauding parties, to supiiort eaeli other recip¬ 
rocally, and carry oil' their plunder in greater security.” Their common 
food consists of tho bulbous roots of ilitterent plants, particularly of 
tho llahiana [Baiuan.i] ; these they dig up witli their fingers, and 
peel them with their teeth, and heaps of the parings are frequently 
seen near tho huge stones iqam which the baboons delight to sit and 
look round them. Tu ascending the kloofs or passes in tho mountains 
• of South Africa, which are frequently steep, narrow, and dangerous, 
travellers often disturb troops of tboso animals which have been 
sunning themselves on the rocks; if not attacked they scamper up 
the sides of tho mountains yelling and screaming; but if fired at and 
wounded, they no sooner get beyond the range of the gun than they 
commence rolling and throwing down stones, and otherwise resenting 
tho injury. A full-grown Chaema is more than a match for two 
good dogs, and though there is no animal which hounds pursue with 
ho much fury, yet the boers of tho interior would rather set their 
dogs upon a lion or panther than upon one of theso baboons. 

2. C. Jtamailrya* (Linnicus), tbc Derrias, the most celebrated of 
all the BaboonH, and probably the only species of this genus known 
tu tho ancients, inhabits the mountains of Arabia and Abyssinia, and 
grows to the sizo of a large pointer, measuring upwards of 4 feet 
when standing oreet, and 2$ feet in a sitting posture. The face of 
this spocies is extremely elongated, naked, and of a dirty flesh-colour, 
with a lighter ring surrounding the eyes; the nostrils, as in tho dog, 
are se]iarated by a slight furrow; the head, neck, shoulders, und all 
tho fore part of tho body os far as the loins, are covered with long 
shaggy hair; that on the hips, thighs, and legs, is short, and contrasted 
with the former has the appearance of having been clipped, so that 
the whole animal beam no unapt resemblance to a French poodlo. 
The hair of the occiput and neck is upwards of a foot in length, and 
forms a long mane which falls back over the shoulders, and at a 
distance looks something like a full short cloak. The whiskers are 
brood and directed backwards so os to conceal the ears; their colour, 
os well os that of tho head, mane, and fore part of the body, is a 
mixture of light gray and einereouB, each hair being marked with 
numerous alternate rings of these two colours; the short hair of the 
hips, thighs, and extremities is of u uniform cinereous brown colour, 
rather lighter on the posterior surface of the thighs than on the other 


parts; a dark-brown line passes down the middle of the back, the 
hands are almost jet black, and the feet are rusty brown. The tail is 
about half the length of the body, and is carried drooping as brother 
baboons; it is terminated by a brown tuft of long hair; the 
callosities are large and of a dark flesh-colour; the palms of tho 
hands and wiles of the feet dark-blown. The female when full grown 
is equal to the male in point of size, but differs considerably in the 
length and colour of tho hair. This sex wants the mane which 
ornaments the neck of the male, and is covered over the whole body 
witli short hair of equal length, and of a uniform deep olive-brown 
colour, slightly mixed with green. The throat add breast are but 
sparingly covered with hair, and the skin on these parts, as well os on 
tho face, hands, and callosities, is of a deep tan-colour. Heinprieh 
and Ehreuberg in their ‘ Symbolic Physical’ compare the female Derrias 
to a bear, whilst tho copious mane which adorns the fore quarters of 
tho male gives to that sox much of the external form and appearance 
of a small lion. The young of both sexes resemble tho female, and 
the large whiskers anil manes of tho males only begin to make 
their appearance when the animals arrive at their full growth and 
mature age, that is, when they have completed their second dentition. 
At' this period they undergo as great a change in their mental 
propensities as in their physical appearance). While young they are 
gentle, doeile, and playful, but os soon as they have acquired their full 
development, they becomo sulky, malicious, anti morose. 

This species inhabits Arabia and Abyssinia, but is not found either 
in Egypt or Nubia, though its figure is often sculptured on tho ancient 
monuments of both theso countries. Hemprieh and Ehronborg found 
large troops of them in Wadi Kaimn and in the mountains near tho 
city of Giimfud in the country of the Wuhabees, as well as in tho 
mountains above Arkeeko on tho llcil >Sea; and wo learn from Salt 
and Pearce that they are extremely common upon all the high lands in 
TigriS. The travellers above-mentioned found troops of 100 anil upwards 
in tho neighbourhood of Eilot, in tho chain of tho Taranto. Theso 
were usually composed of ten or twelvo adult males, and about 
twenty adult females; tho remainder of the troop was mailo up of the 
young of the four or five precoding years. When seen at a distance 
approaching a small stream for tho purpose of quunching their thirst, 
they boro a close resemblance to a flock of wild hogs; and it was 
observed that the young ones always led the van, and that tho old 
males brought up the rear, probably for tho purpose of having the 
whole family continually under their immediate observation. Tho 
Arabic name of thisauimid is Itobah or Kobba; the Abyssiuians call it 
Derrips, according to Pearce’s orthography, or Karrai, according to the 
spelling of Hemprieh. 

The uamo of this species in the ancient Ethiopic or Geez, tho 
learned language of the Abyssiniaus, is Tot or Tota. Tho figure of this 
animal in a sitting posture is common upon the ancient monuments of 
Egypt and Nubia; small metal images of it have been dug up among 
the ruins of Memphis and Hermopolia, and mummies containing the 
embalmed body of the animal are still found among tho catacombs. 
Strabo indeed (p. 812), in mentioning Hcrmopolis as tho centre of 
tho adoration paid to the Ci/nociphalua, says that the Babylonians in 
tile vicinity of Memphis paid divine honours to the Cipns: yot 
though the geographer makes use of yery different names, and though 
these in reality apply to very different animals, there is good reason 
to buliuve that they lsitli refer in the present instance to the samo 
species ; no quudrumanoint animal is ever found represented upon the 
sacred monuments of ancient Egypt except the Baboon nor have the 
images of any other species ever been dug up iu searching for 
antiquities. One or two instances, indeed, occur iuthe representations 
of profane subjects, such as the procession of a returning conqueror, 
in which Monkeys ( Crrcopitheci ) are introduced, as for instance the 
painting discovered at Thebes by the late Mr. Salt and represented 
by Minutola (tab. xii., fig. 9 ), in which a monkey is represented riding 
on tho neck of a cameleopard; but this was manifestly intended 
merely to fix the locality of the country or people whoso subjoction 
tho triumph was meant to commemorate, anil by no moons indicates a 
participation in the divine honours which were paid to the baboon. 
Neither docs the female over appear to be represented as au object of 
worship ; all tho figures and images soom tu he those of males, as is 
proved by tho mane whiuh covets the neck and shoulders, and which 
gives a fullness to the fore port of the body in this sex which is 
wanting in the other. 

3. C. papto (Desmarest), tho Common Baboon, is of a uniform 
yellowish-brown colour, slightly shaded with sandy or light red upon 
the head, shoulders, body, and extremities; the whiskers alone are of 
a light fawn-colour; the face, ears, and hands are naked and entirely 
black, the upper eyelids white and also nakod, and the tail about 
half the length of tho body, but not terminated by tho tuft which 
distinguishes it in the last two species. The hair of the occiput and 
nock is rather longer than that on the neck and shoulders, but is 
neither so long nor so thick as to give it any resemblance to the mane 
of the Chaema or Derrias; neither is the face of the present species 
so much prolonged as in these two animals; the nose however is 
advanced rather beyond the extremity of the lips, and has the nostrils 
opening as in the other baboons; the cheeks are considerably swollen 
immediately below the eyes, after which the breadth or the face 
contracts suddenly, giving the muzzle or nose the appearance of 
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having been broken in that situation by a heavy blow. The whiskers 
are not so thickly fumiBhod as in the species already described; they 
are however equally directed backwards, but do not conceal the ears, 
which are black, naked, and loss regularly oval than in man and the 
generality of the tUmier. The under parts of the Isidy, tho breast, 
belly, abdomen, anil inner faco of tho arms and thighs, arc very 
sparingly fumishod with long hairs of a uniform brown colour. The 
females and young differ in no other respect from the adult males, 
except in being of a lighter and more active make. 

This species inhabits the coast of Guinea, and is thnt most 
commmonly soon about tho streets, and in menageries and museums. 
In youth it is gentle, curious, gluttonous, and incessantly in motion, 
smacking its lips quickly, and chattering when it wishes to beg contri¬ 
butions from its visitors, and screaming loudly when refused or 
tantalised. As it grows older however it ceases to bo familiar, and 
oHsumos all the morose look and repulsive manners which characterise 
tho baboons in general. The specimen observed by Bnffon woh full 
grown, and exhibited all the ferocity of disposition and intractability 
of nature common to the rest of its kind. “It was not,” says ho, 
“ altogether hideous, and yet it excitod horror. It appeared to he 
continually in a state of savage ferocity, grinding its teeth, perpetually 
restless, and agitated by unprovoked fury. It was obliged to be kept 
shut up in an iron cage, of which it shook tho bars so powerfully 
with its hands as to inspire the spectators with apprehension, it was 
a stout-built animal, whose nervous limbs and compressed form 
indicated great force and agility ; and though the length and thickness 
of its Hhaggy coat mado it appear to bo much larger than it was in 
reality, it was nevertheless so strong and active that it might have 
readily worsted the attacks of several unarmed men.” 

4. C. Mormon and C. Maimon ( bin mens ), the Mandrill, is the largest 
of the whole genus, and may ho readily distinguished from all the 
other baboons by the enormous protuberance of its cheeks, and the 
bright and variegated colours which mark them, as well as by its short 
upright tail. Tho full-grown Mandrill measures above 5 feet when 



philosopher has been generally identified with the Common Baboon or 
the Demos; but neither of theso species poHsessos any character which 
justifies that sup]Kisition; and besides, the Derrias is indisputably 
allowed to bo the species designated by tho much more appropriate 
namo of Cynocephalux (icvvoKi<pa\os). Nor docs the Mandrill differ 
much in its general form and appoaranco from tho Pithecux of Aristotle, 
which was tho common Mngot or Barluiry Apo ( Maearuxinuua) : there 
is no very great difference in tho size of these animals, their colour is 
very nearly the same, both arc equally remarkable for tho powerful 
make of their bodies, and tho sinewy character of their short stout 
limbs ; and in fact tho only striking difference which exists between 
them is the prolonged, truncated, swinish snout of the one, and tho 
round head and short faco of the other. Thus wo can very satisfac¬ 
torily account for both members of the compound namo employed by 
Aristotle; nor can an objection be fairly taken to the approximation 
which we have here made of his Uknropithrem to tho Mandrill of 
Guinea, on account of the extremely limited knowledge which tho 
ancient Greeks possessed of the western coasts of Africa; since wo 
know that they were well acquainted with other animals from tho 
samo or even a more remoto locality; such, for instance, as the Gnu 
(A ntHope (j’mi), which is clearly the Cntoblepax of ancient writers, and 
the PeeoHse or buffalo of tho Gold Coast. 

The females and young Mandrills differ from the adult males in the 
shorter atid less protuberant form of tho muzzle, which is moreover of 
a uniform blue colour; the clicek-boncs have little or no elevation 
above the general plane of tho face, nor are they marked with the 
longitudinal furrows which give tho other sex so singular an appear¬ 
ance ; at least they are far from being so prominently developed. It, 
is only indeed when they have completed their second dentition thnt 
those characters are fully displayed in the males, ami that the extremity 
of tho muzzle assumes thnt bright red hue by which it iH so remarkably 
distinguished. 

The Mandrill is often mentioned by travellers, and bears the diffe¬ 
rent names of Smitten, Chores, Doggo, Harris, Ac., according to the 
language or dialect, of the tribes in whose territories it has been observed. 
Those which have been observed in a domestic state are generally 
remarked to have lmd a strong taste for spirituous and fermented 
liquors. A remarkably fine individual, which was long kupt at Kxetor 
Change, and afterwards at tho Surrey Zoological Gardens, drank his 
pot of porter daily, and evidently enjoyed it. In a state of nature his 
groat strength and malicious character render the Mandrill a truly 
formidable animal. As they generally march in huge bands, they 
prove more than a match for any other inhabitants of the forests, and 
aro ovon said to attack and drive the elephants away from the districts 
in which they have fixed their residence. Thu inhabitants of thoso 
countries themselves arc afraid to pass through tho woods unless in 
large companies and well armed; and it is said that the Mandrills 
will even watch their opportunity when the men are in tho fields, to 
plunder tho negro villages of everything eatable, and sometimes attempt 
to carry off' the women into the woods. 

5. C.hucophteux (F. Cuvier), the Drill, is a species only recently 
admitted by the most judicious modern naturalists, though long since 
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standing upright; tho limbs are short and powerful, the body thick 
ami extremely robust, the head large and almost destitute of forehead, 
the eye-brows remarkably prominent, tho eyes small and deeply sunk 
in tho head, the ehcek-boneH swollen to on enormous size, and forming 
projections on each side of the nose as large as a man's fist, marked 
transversely with numerous alternate ribs of light blue, scarlet, and 
deep purple j the tail not more than a couple of inches in length, aud 
generally carried erect; tho callosities large, naked, and of a blood- 
rod colour. Tho general colour of tho hair is o light olivo brown 
above, and silvery gray beneath, and tho chin is furnished undomeath 
with a small, pointed yellow beard. The hair of the forehead and 
temples is directed upwards bo os to meet in a point on the crown, 
which gives tho head a triangular appearance; the ears are naked, 
angular at their superior and posterior borders, and of a bluish black 
colour; and tho muzzle and lips are large, swollen, and protuberant. 
The former is surrounded above with on olovated rim or border, and 
truncated like the snout of a hog—a character which we have observed 
in no other baboon, and which leodH us to suspect that the Mandrill is 
the species that Aristotle incidentally mentions by tho name Cluero- 
pi/heeux (xoipoxlflijxoi), (‘ Hist. Anim.,' lib. ii. cap. 2), and which may 
have been brought into Egypt or Greece by the merchants who kept 
up a regular intercourse between Egypt and the countries of the 
interior. There are other considerations which give a strong degree 
of probability to this conjecture. Tho short, indeed almost tuber¬ 
culous, tail of the Mandrill, for instance, would have led Aristotle to 
compare it with the ape or PUhecux (w19ijkoi), rather than with the 
other Simiadie, all of which have tails of considerable length ; and the 
truncated form of the snout would readily suggest its similarity to the 
hog (xolpoj). We are uware .that the CkwropUhecvx of the Greek 
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described by Pennant, and after him by vnrious other writers. It. is 
likewise a native of the coast of Guinea, and like tho. Mandrill'is dis¬ 
tinguished by n short erect stumpy tail, scarcely two inches in length, 
and covered' with short bristly hair. Tho cheeks aro not so protu¬ 
berant as in that specios, neither are they marked with tho same 
variety of colours ; and tho size and power of the animal are much 
inferior. Tho colours of the body bear some resemblanco to those of 
tho Mandrill, hut they are more mixed.with green on tho tipper ports, 
and are of a lighter or more silvery hue beneath. Tho head, book, 
sides, outer surface of the limbs, a hand at tho base of the neek, and 
tlie backs of the fore bauds, are furnished with very long fine hair, of 
a light-brown colour at tho root, and from thence to the point marked 
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with alternate rings of black and yellow, the two last colours alone 
appearing externally, and by their mixture giving riso to the greenish 
shade that predominates over all the upper parts of the head and body. 
The under parts of the body are equally oovered with long fine hair, 
but of a uniform light-brown or silvery-gray colour, and more sparingly 
furnished than on the back and sides;-the whiskers are thin and 
directed backwards; thero is a small orange-coloured beard on the 
chin; the hair on the temples is directed upwards, and meeting from 
both sides forma a pointed ridge or crest on the crown of the head; 
and the tail, short as it is, is terminated by a small brush. The face 
and ears are naked, and of a glossy black oolour like polished ebony; 
the cheek-bones form prominent elevations on each side of the nose, 
as in the Mandrill, only not nearly bo huge; neither are they marked 
with the same series of alternate ridges and furrows, nor with the 
brilliant and varied colours which render that species so remarkablo; 
the palms of the hands and soles of the feet are also naked in the 
Drill, and of a deep copper-colour; the colour of the skin, when seen 
beneath the hair, is uniform dark-blue, and that of tho naked callosities 
bright-red. The female differs from tho malo by her smaller size, 
shorter head, and much paler colour; and the young males exhibit 
the same characters up to the time of their second dentition. 

Tho Wood-Baboon, the Cinereous Baboon, and the Yellow Baboon of 
Pennant, are all manifestly referrible to this species, and differ only 
from the difference of the age and sex of the specimens from which 
ho took his description. The habits and manners of the Drill have 
not been observed in a state of nature, nor do we find the animal 
itself indicated in the works of any of the travellers which we have 
consulted. In its native country it is probably confounded with tho 
Mandrill, at least by casual and {Missing observers, but it is frequently 
brought into this country, and is well known as a menagerie-animal. 
Its habits in confinement do not appear to differ in any material 
respect from thoso of its congeners. 

BA'CCA, the technical name by which botanists distinguish the 
fruit commonly called a Hurry. While however the English word is 
familiarly applied to all soft fruits, of whatever construction internally, 
it is strictly speaking made use of to designate those fruits only which 
have a thin skin, are pulpy internally, and have several seeds finally 
lying looge in tho pulpy tnnss; such are the gooseberry, currant, 
grape, fruit of the potato, Ac. When n fruit has only n fleshy rind, 
without any internal pulpiness, as is tiie case with the capsicum, 
it is not called a Berry, but a Berried Capsule. It will be scon 
that this definition excludes the borries of the hawthorn, the rasp¬ 
berry; the orange, tho rose, Ac. [Pome ; Et*iuo; Hespeiudium ; 
CYNAWinODON.] 

BA'CCHA, a genus of Insects belonging to the natural order Di/itera 
and family Si/rphidw. The spocies of this genus of two-winged flios 
are peculiar in having the two basal joints of the abdomen remarkably 
long and slender, with tho remaining joints depressed, and suddenly 
increased in breadth. They are generally of a block or bronze colour, 
with yellow spots or markings. They are met with near London, and 
frequent flowers. 

BAClLLA'ltlA, a large fiunily of Infusorial Animalcules, constituted 
by Ehronberg, who includes in it upwards of 30 genera. Tho silicious 
shields of these animalcules are amongst the moat numerous of the 
forms of Microzoaria in the Cretaceous, Tertiary, and Superficial 
Deposits. _ XarUhidia occur in the Chalk and its included nodules of 
flint: OaiUonellte, Navicutre, Actinocycli , Ooecinodisci , (rompftoneinrr , 
and other genera, abound in the white Tertiary Marls of Greece, Italy, 
Bohemia, England, and North America. The Silicious Beds of Bohemia 
(Polierschiefer), which are 14 feet in thickness, contain innumerable 
shields of NweicvUr, and probably few of tho superficial lacustrine 
deposits of Europe are wholly devoid of these exuviic. [DiatoMacea:.] 

BA'CTRIS, a genus of Palms, consisting of a considerable number 
of species, found about rivers and in marshy places in America within 
tho tropics, especially near the Line. Thoir trunk is usually of 
moderate height, or even dwarfish, never exceeding 20 feet; sometimes 
having the stout tree-liko aspect of palms in general, but often 
more resembling reeds. They often grow in dense patches, fonning 
impassable thickets, on account of the numerous, long, hard, black 
spines with which the stem is protected. The wood is generally 
hard and black towards the outside, but pale yellow internally, with 
black fibres. _ The leaves usually grow all over the surface of tho stem, 
instead of being confined to the summit only. Thoy have extremely 
spiny stalks, and are either pinnated after the manner of the date-palm, 
or merely consist of two broad, sharp, diverging, plaited lobes. ’The 
fruit is small, soft, with a subacid rather fibrous pulp inclosed in a 
bluish-black rind, and affords a grateful fruit to small birds, 

Bactri* acanthocarpa, a species whioh grows 12 or 15 feet high in 
the primieval woods about Bahia, fonning patohes 30 feet in circum¬ 
ference, and having elegant pinnated leaves 8 or 8 feet long, with stout 
spues on thoir stalks, yields an extremely tough thread, from which 
the natives, who call it Tuoum, manufacture Btrong nets. Its drupes 
areof a kind of vermilion-red, bristling with short block prickles. 

Martius mentions 17 other species. 

_BACULITES, a genus of Lamarck’B Polythalamous or Many- 
Chambered Cephalopoda, belonging to the family of Ammonites. 
Baculitu, which was first discovered by Faujas de St. Fond in the 
limestone of Maastricht, is only known in a fossil Btate, and is com- 
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paratively abundant in the limestone of Yolognes, in Normandy. 
The shell is straight, more or less compressed, conical, or,rather 
tapering to a point, and very muoh elongated. The chambers are 



Jlactrie oetmthoearpa. 

Kinuous, and pierced by a marginal siphon, and the last chamber is 
several inches in length. •Bacvlitee vertebrotii, Montfort, affords a 
good example of the genus. [Ammonites.] 



Haeulites vertebral it. 

a, b. Portions of Baculiles eertebralit; e, a dctuchcd piece of the snme. 

BADGER (Mela, Cuvier), a genus of Plantigrade Carnivorous 
Mammals included by Limueus among the Bears, hut, as well as the 
Gluttons, Racoons, Coatis, Ac., very properly separated from that 
group by succeeding naturalists. 

This genus, as definitely characterised by modern zoologists, is 
distinguished by a system of dontitioa which is in' 1 many respects 
analogous to that of the Moufettes (Mephitis), a genus of Carnivora, 
whioh indeed is scarcely to be recognised as differing from the badgers 
except in tho plantigrade or rather semi-plantigrade formation of 
their extremities. There is nothing remarkable either in the size or 
number of the incisor or canine teeth; the grinders however are in 
some respects peculiar, and it is this part of the dentition which 
principally distinguishes the Badgers. There are 4 false molars in 
the upper and 8 in the under jaw, 2 and 4 on each side respectively, 
followed by a camassier and a single tuberculous tooth of large 
dimensions. The whole system is better adapted for masticating end 
bruising vegetable substances than fdf cutting and tearing raw flesh ; 
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and in foot tKo Badgers are much less osmivoroas than any' other 
animal of the order to whioh they belong, except perhaps the bears. 
The quality of the food is in all cases necessarily dependent upon the 
nature of the dentition. The principal character of the feet in the 
badgers consists in thoir having five toes both before and behind, 
Bhort, strong, deeply buried in the flesh, and furnished with powerful 
compressed claws, admirably calculated for burrowing or turning up 
the earth in search of roots. The legs are short and muscular; the 
body broad, flat, and oompaet; the head more or loss prolonged; the 
snout pointed; the ears small, and the tail short. Beneath the anus 
there is an aperture of considerable size which opens transversely, 
and exudes from its inner surface a greasy or oleaginous matter of 
very offensive odour. The same formation is observed in many other 
genera of carnivorous mammals, though the qualities of the substance 
secreted differ according to the species. In the Civets and Genets, for 
instance, its smell is so pleasing as to entitle it to the rank of a 
perfume; whilst in the Moufettes, on the contrary, its odour is so 
oxtremely fetid as to have acquired for thorn above all other animals 
tho generic name of Mephites, or Stinkards. 

Tho Badgers sleep all day at the bottom of their burrows, and move 
about during tho night in search of food. They aro frequently accused 
of destroying rabbits, gome, and even young lambs; but roots and 
follon fruits appear to constitute tho chief part of their food, and they 
certainly exhibit a more marked taste for vegetable than for animal 
food, at least when kept in confinement. With the powerful claws of 
their fore feot they construct a deep and commodious burrow, 
generally in a sandy or light gravelly soil; this has but a single 
entrance from without, but it afterwards divides into different 
chambers, and terminates in a round apartment at the bottom, which 
is well lined with dry grass and hay. Tho habits of the badgers aro 
extremely solitary; they are never found in company even with tho 
females of their own species, and as they sleep all (lav rolled up in 
their bed of warm hay at the bottom of their holes, they are always 
fat and in good condition: their flesh is relished in many places as an 
article of food. They carefully remove everything of an offensive 
nature from their earths, never deposit their excrements in the vici¬ 
nity of their habitations, and ore even said to abandon them if acci¬ 
dentally or intentionally polluted by any other creature. In its 
geographical distribution the genus extends throughout the wholo of 
Europe, Northern and Central Asia, and North America: we have no 
accounts of its extending into Africa or South America, in tho former 
of which continents it appears to bo represented by tho Rattel (ttuto 
mellivora, Desmarcst), and in tho latter by various species of MoufetteB 
(Mephitis). Australia possesses no species of mammal belonging to 
tho Plantigrade Family, at least none has been hithorto discovered in 
that country; and iu the Eastern Peninsula and Isles of India the 
place of tho Badger is supplied by tho Telagon (Mytlaus meliceps, 
Y. Cuvier). 

The number of specios which zoologists admit into the gonuB Melts 
is very limited indeed. All writers, without exception, have followed 
F. Cuvier's example iu excluding the Indian Badger, for the pur¬ 
pose of making it the type of a new genus, though for what reason it 
wuuld be difficult to say, Bince the dental system of this animal has 
novor been properly described, and in all its other characters it differs 
in no rospect from the Common Badger. Many again aro disposed 
to consider tho American Badger as only a simple variety of the 
European : so that according to- these authors the genus includes 
only a single species. The observations of Sir John Richardson how¬ 
ever have placed the distinctness of tho American animal beyond 
a doubt; and so long as we have no defidito observations to con¬ 
tradict tiie approximation, we shall continue to associate the Indian 
species with the genus to which its known characters so nearly assi¬ 
milate it. 

1. M. vulgaris (Desmarest), tho Common Badger, is about the size of 
a middling dog, but stands much lower on the legs, and has a broader 
and flatter body. The head is long and pointed, the ears almost con¬ 
cealed in the nair of the head, and the tail so short that it scarcely 
reaches to the middlo of the hind legs; tho hide is amazingly thick 
and tough; the hair uniformly long and coarse over the whole body, 
and trailing along the ground on each side as the animal walkH. The 
Badger and its congeners offer a strango intermixture of colours, which 
is Been in no other mammal, except those of the genera (Mo and 
Mephitis, which, as already remarked, approximate so nearly to it in 
many other respects : in general tho dancer shades are found to pre¬ 
dominate upon the bock and uppor parts of the body, and the lighter 
below; but in the animals above-mentioned this general rule is 
reversed, and -it is the light shades which occupy the back and 
shoulders, whilst the dark ones are spread over the breast and abdo¬ 
men. The head of the Badger for instance is white, except the 
region beneath the chin, which is blaok, and two bands of the same 
colour, which rise on each aido a little behind the corners of the 
mouth, and after passing backwards and enveloping the eye and ear 
terminate at the junction of the head and neck. The hairs of the 
upper part of the body, considered separately, are of three different 
colours, yellowish-white at the bottom, black in the middle, and ashy- 
gray at tiie point; the last colour alone however appears externally, 
and gives the uniform sandy-gray shade which covers all the uppor 
parts of the body: the tail is furnished with long coarse hair of the 
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same colour and quality, and tho throat, breast, belly, and limbs are 
covered with shorter hair of a uniform deep blaok. ^ 

Though tiie Bodgor is found throughout all the northonfljb'ts of 
Europe and Asia, it is rather a scarce animal eveiywhere. ItsRtod is 
chiefly roots, fruits, insects, and frogs, but it likewise destroys the 
eggs and young of partridges and other birds which build on the 
ground, and attacks tho nests of tho wild bees, which it robs with 
impunity, ns tho length of its hair and the thickness of its hide render 
it insensible to tho sting of the bee. It chooses the most solitary 
woods for its residence, is quiet and inoffensive in its manners, but 
when attacked defends itself with a courage and resolution whioh few 
dogs of double its own size and weight cau overcome. It bites 
angrily, and holds on with great tenacity, which it is onabled to do 
the more easily from the peculiar construction of the articulation or 
hinge that connects its under jaw with the skull, and which consists 
of a transverse condyle completely locked into a bony cavity of the 
cranium. . The Badger is not mentioned by Aristotle, and possibly 
may not be found in Greece, os the anciont languago of that country 
has not even a name for it, and as it is less common in tho southern 
than in the northern parts of Europe. Pliny however notices it undor 
the namo of Metis (viii. 38), and various other Roman authors havo 
spoken of it. More recent writers also use Taxus, perhaps derived, 
like other Roman names of northern animals, from the German 
language, in which the Badger is called Zachs or Dachs; in Dutch 
Das. The female brings forth her yuuug in the early part of spring, 
to tho number of throe, four, or five; she continues to suckle them 
carefully for the first five or six weeks, and afterwards accustoms 
them gradually to shift for themselves. When taken young they aro 
oasily tamed, and become as familiar and playful as puppies; they 
soon learn to distinguish their master, and show their attachment by 
following or fawning upon those who feed them; tho old howovor aro 
always indocile, and continue solitary and distrustful under the most 
gontle treatment. . 

The Badger is hunted in some ports of the country during the 
bright moonlight nights, when he goes abroad iu search of food. Tho 
hide, when properly di-eHsed, makes the best piHtol furniture; the 
hair is valuable for making brushes to soften tho shades in painting; 
and the hind-quarters, when Haltud and smoked, make excellent hams. 
This kind of food indeed is not so universally esteemed in our own 
country os in China, where Bell informs us that lie saw dozens of 
Badgers at a time hanging in the meat-markets of Pekin; but there 
is no reason why it should bo inferior to the flesh of the bear, which 
is universally esteomed by all who have tasted it. 

2. M. Labradorica (Sabine), tho American Badger, measures, when 
full grown, about two foot and a half from tho muzzle to the root of the 
tail, which is six inches moro. Its snout is less attenuated than that 
of the European species, though its head is equally long j its ears aro 
short and round, the claws of its fore feet much longer in proportion 
than thoso of the common species, its tail comparatively shorter, its 
fur of a quality altogether different, its colours also very different, 
and its appetites more decidedly carnivorous; the head and extremi¬ 
ties alono are covered with Bhort coarso hair; all the other parts of 
tho body aro furnished with remarkably soft, fine, silky fur, upwards 
of four inches in length, and differing only in boing rather more 
sparingly suppliod on tho under than on tho uppei: jmrts. 

Tho American Badger is called Bruiro snd Siflfeiu 1 by the Canadians, 
Mistonusk and Awawteekaeoo, or the Digging Animal, by the Croos, and 
Chocartoosh by tho Pawnee Indians. Its form and hubits have boon 
well described by Sir John Richardson in Uh admirable ‘Fauna 
Boreali-Amcricana.' 

“ The Mdes Labradorica," says Sir John, “ frequents the sandy plains 
or prairies which skirt tho Rocky Mountains as far north os the banks 
of the Peace River, and Bouroes of the River of the Mountains, in lat. 
58“. It abounds on the plains watered by the Missouri, but its exact 
southern range has not, as far as I know, been defined by any traveller. 
The sandy prairies in the neighbourhood of Carlton IIouso, on the 
banks of the Saskatchewan, and also on tho Red River that flows into 
Lake Wiuipeg, are perforated by innumerable badger-holes, which are 
a groat annoyance to horsemen, particularly when the ground is covered 
with snow. These holes are partly dug by tho badgers for habitations, 
but the greater number of them aro merely enlargements of tho but - 
rows of tho Acetomys Jlondii and Jtichardsimii, which tho luulgcrs dig 
up and prey upon. Whilst tho ground is covered with snow, the 
badger rarely or never comes from its hole; and I suppose that in 
that climate it passes the winter, from tho loginning of November 
till April, in a torpid state. Indeed, as it obtains the small animals 
upon whioh it feeds by surprising them in their burrows, it has little 
chance of digging them out at a time when tho ground is frozeh into 
a solid rock. Like the bears, tho badgers do not Iobo much flesh 
during their long hybernation, for on coming abroad in the spring 
they are observed to be very fat. As they pair however at that 
season they soon become lean. The badger is a slow and timid 
animal, taking to tho first earth it meets with when pursued; and 
as it makes its way through the Bandy soil with the rapidity of a 
mole, it soon placos itself out of the reach of danger. The strength 
of -its fore feet and claws is so great, that one which had insinuated 
only itB head and shoulders into a hole resisted the utmost efforts of 
two stout young men, who endeavoured to drag it out by the hind 
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lagi and tail, until one of them fired the contents of his fowling-piece 
into its body. Early in the spring however, when they first begin to 
stir abroad, they may be easily caught by pouring water into their 
holes; for the ground being frozen at that period, the water does not 
esoape through tho sand, but soon fills the hole, and its tenant is 
obliged to come out. The American Badger appears to be a more 
carnivorous animal than the European one. A female which I mind 
had a small marmot, nearly entire, together with some field mice, in 
its stomach. It had. also been eating some vegetable matters.” As 
to the southern limit of tho geographical range of tho species, at 
least in one direction, it is known to inhabit Mexico, as appears 
from. the detailed and correct description of Fernandez, who 
calls it by the native name of Ilaooyotl or Coyotihumuli; and a very 
line skin was some time ego sent from California to the Zoological 
Society. 

3 . M. eoUarii, the Indian Badgor, callod Bhalloo-Soor, or Bear-Pig, 
by the Hindoos, is about the size of the Common Badger, but stands 



Indian Badger {Melci collar it). 

liighor upon its logs, and is at once distinguished by its attenuated 
muzzle ending in a truncated snout, like that of the common hog, 
and by its small and nearly naked tail. The whole lioight of this 
ammnl is about 20 inchos, and the length of its tail 0 inches. It 
has the body and limbs of a bear, with the snout, eyes, and tail of 
a hog. Its cars are short, completely covered with hair, and Bur- 
rounded by a slight border of white. 

The individuals, a male and female, observed in the menagerie 
of tho Governor-general at Barrnckpoor by the French naturalist 
Du van cel, who furnished Mons. F. Cuvier with the materials for his 
description, wore remarkably shy and wild. The female however was 
less savage than the malo, and showed a certain degree of intelligence, 
which gave reason to believe thnt, if taken young, this animal might 
b© easily domesticated. They passed tho greater part of the day 
buried beneath tho straw of tnoir den in deep sloop. All their move¬ 
ments wore remarkably slow. Though they did not altogether refuse 
animal food, yet they exhibited a marked predilection for bread, 
fruits, and other substances of a vegetable naturo. When irritated 
they uttered a peculiar kind of grunting noise, and bristlod up tho 
hair of their hack; if still furthor tormented, they would raise them- 
solves upon their hind legs, liko a bear, and appeared, liko that animal, 
to possess a power in their arms and cIuwh not less formidable than 
their teeth. This is confirmed by Mr. Johnson in his «Sketches of 
Indian Field Sports.’ “Badgers in India,” says ho, "are marked 
exactly liko those in England, but they are larger and taller, are 
exceedingly fierce, and will attack a number of dogs. I luvve seen 
dogs that would attack a. hywna or wolf afraid to encounter thorn. 
They are scarce, but occasionally to bo mot with among the hills. In 
their naturo they resemble the bear.” 

BADI'HTEH, a genus of Insects belonging to tho order Coleoptera, 
and family Ifarpalidce. This genus, together with the genera Trhmor- 
phiu, Her bus, Eembue, and IKcrelue, form a conspicuous group among 
the Carnivora of the Beetle Tribe. 

BAETIS, a genus of Insects of the order Neu/roptera, and family 
Ephrmeridte. This is one of the four genera of the British family 
of May-Flies. The genoric characters are taken from the number 
of wings, and the setae, or hair-like Appendages to the abdomen. 
The genus Ephemera has four wings and three getm; Ecu tie has 
four wings and two Betas; Erachycercm has two wings and three 
setts; and Cloi'on has two wings and two setts. These setts ate of 
great use to the little animal in steering its way through the Air 
whilst performing that beautifully undulating flight which all must 
have observed. It is to the first of these genera ( Ephemera ) that the 
common May-Fly belongs. 

BAGO'UB, a genus of Insects belonging to the order Co’mp • 
tera, and family Ourculionuirr. The little Beetles composing this 
genus are all of a mud-colour, and feed upon aquatic plants, probably 
both in the larva and imago states. There are six or eight species 
found in England. 

BAGSHOT SAND. One of the higher members of the Tertiary 
Group of England is thus designated. 

BAIKALITE, a light-green variety of Augite, deriving its name 
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from its locality, the mouth of the river liflj ninani e, which fall* into 
Lake Baikal. [AuarrB.] ... ) ‘ 

BALA LIMESTONE, one of the most mfcfeestigg of {go^alcareous 
Deposits which have been examined by Pro ?e*qr,SeclgwIok in the 
midst of the Schistose Bocks of North Wales. - Sj&dvo ajp two bonds 
of this rock, exhibited on the west of the BenvyOTEta$minit, p nd on 
the east of Bala Lake. Two miles north-east o|g||{la«ttie limestone 
and the schistose rocks in which it lies m&yrSb wal seen, and 
numerous fossils may be gathered at this and 4t many o^iermats in 
the vicinity of Bala, on both sides of the lake. Profiasor Sedgwick 
has satisfied geologists of the true position of those rocks with refer¬ 
ence to tho slates of the Berwyn range, and the flaga and slates of 
Llangollen. The series is in two parts, thus:— " ■ r 

Upper Part. Flags and schistose beds of LlangoUtm,.yritii upper 
Silurian fossils. ’. » 

Lower Part. Schistose beds with limestone bands, thp lowest of 
which occur at Bala, and yield lower Silurian fossils. 

This is the view of Professor Sedgwiok, and the Bala fthd Llandqilo 
limestones are thus nearly coeval. v 

BALAS'NA (from the Greek Qdhaira), the Latin naraoef Com¬ 
mon or Greenland Whale, and adopted by naturalists as a generic 
term, to comprehend all the other species which agree with it in their 
zoological characters. [Cetacea.] 

BALASNO'PTKltA. This term was invented by Locdp&de, to 
denote those whales which are distinguished by having an adipose fin 
on the back, whence they are called Finners by Bailors, and which ho 
proposed to separate from the other Balamoc for the purposo of form¬ 
ing them into a distinct genus. The character however upon which 
ho proposed to make this separation is .utterly Void of importance, 
and exorcises no assignable influence upon tke habits and economy of 
animal life. His division is consequently.vicious, and cannot bo 
admitted into a natural or philosophical system ■ of mammalogy, at 
least for any other purpose than as a matter of- shnplo convenience. 
The word itself is compounded of the terms baUem, a whale, and 
rripov, a wing or lin. 

BALANI'NUS, a genus of Insects belonging to the order Coleop- 
tera, and family Curculionidce. The species of this genus arc all 
remarkable for possessing a long slender rostrum or snout, which is 
furnished at the tip with a minute pair of sharp horizontal jaws : this 
instrument is used by the animal in depositing its eggs, which aro 
generally placed in tho kernel of Borne fruit. 

Balanimuc Nucum, tho Nut-Weevil, deposits its eggs in both the 
common nut and tho filbert, having bored a hole for that purpose 



1, The tip of the rostrum magnified, showing the Jaws, a a ; 3, aide view of 
the same; 3, the larva; 4, tho pupa. Tho larva, pupa, and perfect insect, are 
each represented rather larger than the natural size. 

while the nut is young and tender. When about to perform this 
operation, the little animal may be seen travelling over the nut and 
feeling with antennm to discover a convenient situation, in select- 
wg which it shows great care. The wot being determined on, it cuts 
a bole with the jaws at the top or the snout until it reaches the 
kernel; in this hole the egg is deposited, which in a short timn jg 
batched and becomes a maggot or larva. The nut being but slightly 
injured continues to grow and ripen, while the larva feeds upon its 
kernel. In course of time this larva gnaws a hole in the shell 
through which it makes its escape, and immediately burrows into the 
ground, where it assumes the pupa state, from which, in the following 
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Bummer, the perfect insect proceeds. The preceding figure represents 
a nut which has brim pieroed by the larva. 

iJa/onWtuSGiamdwm/'khother species of the same genus, attacks 
tho aoorh in the'ss&ne manner as the One above mentioned does the nut. 

BALANOPHOBA'CEAS, Cynomorium *, a natural order , of Parasi¬ 
tical Hants ' rV.ngjpg to the sub-class Bhizanlheoc. They grow upon 
the.rbots of woody,-plants, in tropical countries, rooting into their 
wood, from which' they draw their nutriment, as the mistletoe from 
the branches 'of the thorn. None of the species havo fully-formed 
leaves;, but, in lieu of thorn, closoly-packed fleshy scales clothe their 
stems' and guard their flowers in their infancy. Succulent in texture, 
dingy in colour, and often springing from a brown and shapeless root¬ 
stock, Balanophoracca; remind the observer of Fungi more than of 
flowering plants: and in fact they appear intermediate in nature 
between the. two. If they have flowers and sexes, both arc of the 
simplest kind; and their ovules, instead of changing to seeds, like 
those of. other flowering plants, become, according to Endlicher, bags 
of spores, like those of true flowerless plants. Even their woody 
Bystem is of the most imperfect kind, for it is cither entirely, or almost 
entirely, destitute of spiral vessels. It is probable that numerous 
gonora and species of this singular order still remain undiscovered in 
the depths of tropical forests, whore they lurk among the herbage, and 
ore not likely to attract the attention of the mere flower-gathering 
traveller. All the species, with the exception of one found in Malta, 
are nativfer' of.the tropics. Tho species havo hod a reputation us 
styptics. The “Oynomorimn coccincum, or Fungus Melitensis, has been 
employed for ,tUg .purpose. YurioiiB species of Hclosis have had a 
similar reputati^nc- '¥dppig says the Omhrophyton is oaten in Peru. 
The specieB of Saroofftyte have an atrocious odour. 



Batanophoracete. 

a, A bond of floorers cat through vertically; b, « highly-magnlfleil view of a 
portion of tho receptacle with two fertile flower* $ a, a male flower in tho midst 
of some fertile one*; d, an ovary; e, a ripe fruit; /, a transverso section of 
tho same; g, a vertlclo section of the same; h, a Jointed hair of tho receptacle. 

BALA'NTIA, from Bakirrutv, n bag or pouch, the generic name 
whioh the German naturalist IUiger gave to the animals commonly 
called Phatanjgers (Phalangista) tho latter name he reserves for the 
Petaurists (Pelancrus) of other zoologists. [Marsopiata.] 

BA'LANUS, a genus of Sessile Cirrhipeds or Barnacles, formed by 
Bruguihres from? some species of tho genus Lcpas, Linn. Balaam offers 
a grfcat variety of form; but the shell will be found to consist of six 
valves, four of whicih are comparatively large, coalescing at the sides, 
and forming altogether a rude hollow cone, whose aperture is closed 
by an operculum of four valves (between the two foremost of whioh 
issue the jointed feather-like tcntacula), and its base by a testaceous 
plate. 

The gehus is most widely diffusod, and abounds upon almost *11 
bodies, whether fixtd or moveable, that offer an opportunity for it to 


attach itself to them, and arc immersed in the sea. On rocks left dry 
at low water, on ships, on timber, whether floating or at rest, on lobsters 
and other crustaceans, on the shells of conchifers and mollusks, colonics 
of Balani are to bo found. 

Balanu* Psittacm (Leyas Psittacus, Molina) is doscribed by Captain 
P. P. King, R.N., in his 'Description of tho Cirrhipedo, Conchifera, 
and Mollusca, in a Collection- formed by the Officers of H.M.S. Adven¬ 
ture and Beagle, employed between the years 1826 and 1830 in 
surveying the Southern Coasts of South America, including tho Straits 
of Magalhaens and the Coast of Tierra del Fuego.’ 



a, ltatamu Psittacus, about one. fourth of tho natural hize. 

b, Tho opercular valves, natural size. 


" This cirrhipod,” writes Captain King, “ which set Concepcion do 
Chile is frequently of a larger size than 5.J inches long and 34 inches 
in diameter, forms a very common and highly-esteemed food of the 
natives, by whom it is callod Pico, from the acuminated processes of 
the two posterior oporcular valves. The anterior end posterior oper¬ 
cular valves, when hi contact, present Home resemblance to a parrot’s 
beak, whence Molina’s naino. It is oIbo found very abundantly at 
Valdivia and at Calbuco, near the north of tho island of Chiloo. It 
occurs in large bunches, and presents somewhat of a cactus-like appear¬ 
ance. The parent is covered liy its progeny, bo that largo branches 
are found composed of from SO to 100 distinct individuals, each of 
which becomes in its turn tho foundation of another colony. One 
specimen, in the possession of my friend W. J. Broderip, Esq., consists 
of a numerous group basod on two huge individuida They arc 
collected by lieing chopped off with a hatchet. At Concepcion, where 
they ore found of larger size than to the southward, they ore principally 
procured at the island of Quinquina, which lies across the entrance of 
the bay; whence they are exported in large quantities to Valparaiso 
and Santiago do Chile, wliero they are considered as a great delicacy; 
and indeed with some justico, for the flesh equals in richness and 
delicacy that of the crab, which, when boiled and eateu cold, it very 
much resembles.” 

The spilled and smooth varieties of Balaam Montagu!, Soworby 
(Acasta Montagui, Leach), afford examples of those species which live 
in sponges. 



a, Balaam Hmitngui. 

b. Variety without spines, and with a fiat base. 

Fossil Balani have been found in the later deposits, anil species nro 
recorded from the beds at Piacenza, Bordeaux, Paris, Essex, &e. 

[ClRRHIPKDA.] 

BALAS RUBY, a term used by lapidaries to designate the rose-red 
varieties of Spinel. [Spinel.] It should bo carefully distinguished 









BALBU8ARDUS HALI^TUS. 


from Oriental Ruby (the Sapphire), a gem of much greater rarity and 
▼aloe. [Adamantixr Sfar.J 

BALBUSARDUS HALI^ETUS, a name for the Bald Buzzard or 
Osprey. [Faloonidac; Ospbkt.] 

: BALD BUZZARD, one of the English names for the Osprey or 
Fishing Eagle, the Falco Halicetue of Linnmua, Pandion Hdlicetui 
of Savigny. JFalcoxidsi; Ospbkt.] 

BALICrSTfCHUS. A fossil plant in the Laminated Lithographio 
Limestone of P&ppenheim, is named Balioetiehui omatue by Sternberg. 

BALISTES, a genus of Fishes belonging to the order Plectognatha, 
and family Scleroderma of Cuvier. These groups are intermediate in 
point of structure between the common or osseous tribes and the car¬ 
tilaginous tribes; for though the skeleton is in reality of a fibrous or 
bony texture, it ossifies very slowly, and is never entirely complete; 
the ribs in particular usually remain imperfect throughout the whole 
period of Vie animal’s life. Tho maxillary and intermaxillary bones, 
again, form Jput a simple piece, distinguished only by a slight suture 
or furrow at, the point of junotion, and the palatnl arch is soldered 
firmly to the' .skull, and consequently devoid of individual motion. 
The operoula and gill-rays are concealed beneath the skin, which gave 
origin to an opinion, at one time common even among professed 
naturalists, that these fishes wanted the branchial apparatus altogether. 

Tho Balietee are particularly distinguished by the vertical compres- 
sioiikpf the body, by having eight teeth arranged in a single row in 
eaoh jaw, and a scaly or granulated skin. They have two dorsals; the 
first composed of numerous powerful spines, articulatod to a peculiar 
bone, itself articulated to the skull, and furnishoil with a longitudinal 
furrow for the reception of the spines which can bo erected or 
depressed at the will of the animal; the second large, soft, or without 
spines, and placed opposite to an anal fin of similar structure. Like 
other genera of the same order, the Batista have no ventral fins; 
notwithstanding which, h'owover, their skeleton is furnishod with a 
complete pelvis, suspended from the bones of tho shoulder. The 
intestinal canal is large, but without croca, and the air-bladder of 
considerable size. These fish abound in all the seas of the torrid zone, 
where they swim on the surface of the wator, particularly in tho 
neighbourhood of rocky coasts and coral reefs, fcoding with avidity 
upon the polypi of tho recfH, and shining with the most brilliant and 
varied colours. Their flesh is at all times very indifferent food, and 
is said to be actually poisonous during the period that tho coral-worms 
are in season. Tho species are very numerous. They are easily dis¬ 
tinguished by the rhomboids! form of their large and hard scales, 
which are disposed in regular rows, not overlapping ono another as in 
the generality of fishes, tmt merely touching at their edges, and thus 
giving the wnole body the appearance of boing divided into so many 
regular comportments. Though, us already observed, thoy have no 
real abdominal fins, yet a few isolated spineB aro often found in the 
vicinity of tho pelvis, which have been generally considered as repre¬ 
senting those organs; and the grantee number have the sides of tho 
tail armed with one or more rows of strong spines curvod forwards. 

BA'LLOTA, a genus of plants belonging to the natural order 
Labiata, and tho tribe Stachyde<e. It has tho anthers approximating 
in pairs, tho cells diveiging, bursting longitudinally. The upper lip 
of tho oorolla is erect, concave, the lower threo-lobed, the middle lobe 
cordate. Tho calyx is funnel-shaped, with fivo equal teeth. There 
are two British spocios of this genus, B. fcetula and B. ruderalis. 
B. faUida is the most common plant, and goes by the name of Hore- 
hound. TheWhite Horeliound is the Marrubium vulgare. [Marrubium.] 

BALM. [Mrlissa.] 

BALSAM. [Impatibss.] 

BALSAMI'FLUAS, Liquidamban, a nature! order of plants con¬ 
sisting of only ono genus, Liquidambar, first indicated by Theodora 
Nees von Esenbeck, defined by Dr. Blume in his ‘ Flora Java;,’ and 
adopted by Lindley in his ‘ Vegetable Kingdom ’ under the name of 
Altinyiacea. It is intermediate between the Willow and Plane Tribes, 
from the former of which it differs in having a 2-celled fruit and down- 
Jsss seed, and from the latter in having numerous seeds! It consists 
of lofty frees, flowing with balsamic juice, bearing the flowers in small 
scaly heads, without either calyx or corolla, and having the stamens 
in one kind of head and the pistils in another. The different species 
yield the resinous fragrant substance colled Liquid Storax, which is so 
much prized by the inhabitants of tho East. [Liquidambar ; Storax, 
in Arts and So. Div.J 

BALSA'MINA, one of the two genera of which the natural order 
Baltaminaeea consists. It differs from Impatient in having all its 
anthers 2-celled, its stigmas distinct, and the valves of its fruits curling 
inwards when bursting. There are numerous speoies, several of whioh 
have very handsome flowers. They are chiefly found id the damper 
parts of the East Indies; but the only one that is much known in 
Europe is the common Garden Balsam (Baltatnina kortensis), which 
’In its doublo state has been on object of cultivation since the earliest 
records of modem horticulture. This plant, which is supposed to be 
found wild in the mountainous parts of Silhet, in the form of what 
botanists oall Baltamina tripetala, is one of those speoies which not 
only has a tendency to vary with double flowers, but has also the 
power of continuing to produce them when renewed from seeds. On 
this account it particularly deserves the attention of the cultivator, 
especially as it may be brought by art to a state of beauty equalled by 
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few plants. All that is neoessary in order to secure fine Balsams, is, 
first to save the seed with great care'from the finest and moot double 
flowers only, throwing away all whole-ooloured and single blossokns; 
and secondly, to cultivate the plants with a dfle regard to the natural 
habits of the species. A native of the hot damp shady woods of 
Silhet, it is incapable of bearing much drought or bright sunshine. It 
should therefore be raised in a hot-bed, treated with great care as a 
tender annual, grown in rioh soil, sheltered from excessive sunlight, 
and kept constantly in a damp atmosphere, but freely and fully venti¬ 
lated. It should not however be stimulated into extremely rapid 
growth until the plants havo become stout bushes and the flowers have 
grown to the size of small peas. At that time the plants should have 
all the heat and moisture they con bear, and the most brilliant flowers 
the plant is capable of producing will be tbe result. In the letter 
stage of growth great care is still to betaken to expose ifefe plossr. 

^BALSAMINA'CEAE, a small natural order of plants belonging to 
the Gynobaaic group of Dicotyledons, and principally distinguished 
from Oeraniaceat by their many-seeded fruit and unsymmetrical flowers. 
Thpy are succulent herbs, most abundant in hot countries, vrith simple 
opposite or alternate leaves, and showy flowers, with a spur to their 

*1 m, 1 _fl.1.___!«,nAi4Anna V.11+ n« fhrt 


its fruit contract and reject the seeds. 



$:<t 


> ° jfK ire yj h 

a» ‘ ^ * 

Jk Impatient IfoU-tangefttb 

a, a calyx magnified, with one of the petalm^V the.front of an anther; e, the 
hack of the same; d, an ovary cut across; *ajkhripe frritj./, the same in the 
act of bnrtUng'and scattering Its seeds; g, a Hsgf^thc same evit transversely. 


BALSAMODE'N DRON, a genus of oHfital.tsfces Belonging to tho 
natural order Amyridaceoe, Mid ramark^eaegtheir powerful balsamic 
juice. They have small green axillarynioecious flowers, a minute 
4-toothed persistent calyx, four narrow saflected petals, eight stamens 
inserted below an annular disk, from winch eight little excrescences 
arise alternating with the stamens, aneb a siftall oval drupe with four 
sutures, end either one or two cells, in each of which, is lodged a single 
seed. The leaves are pinnated, with one or two pairs of-leaflets, and 
an odd ona at 

B. Opobaltamum, the Balessan of Bruce", has a trunk from six to eight 
feet high, furnished with a number of slender branches ending in a 
■harp spina The leaves oonsist of from five to seven sessile, obovate, 
entire, and shining leaflets, within whioh are placed the small flowers, 
which grow in pairs on short slender stalks, ana are succeeded by 
small oval plums. From this is distinguished the 
B. GUeadenee, supposed to be the HakaAttov tMpov of Theophrastus, 
which is described as a middle-sized tree, with the leaflet* growing in 
threes, and the flowera singly. But it is probable that, as these balsam- 
trees ore found in the same places, and produce the same substance, 
they are in fact nothing but varieties of the same species. They both 
produce three different substances: 1, Balm of Mecca, or Balm of 
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os it rises to the Burfece of the water; and the third by simple 
pressure of the fruit. They are no longer met with, even in gardens, 
about Gilead in Palestine. 

11. Myrrha is a small scrubby tree found in Arabia Felix, near 
Qison, scattered among species of Acacia, Euphorbia, and Moringa. 
Both its wood and bark hare a strong 
and remarkablo odour. The branches 
are stiff, short, and spiny; the leaves 
composed of three obovate unequal 
leaflets, with distinct crenatures, and IdTSf' 

the fruit a narrow, ■ oval, furrowed 
plum, surrounded at the base by the 
persistent calyx. £1 

11. Kalofhaa fewer spines, and downy I Jgfx 

and moro distinctly serratod leaves.' I 

Its wood, which is red and resinous, is I 

a common article of boIo in Egypt. 1 ™ 

Whatever maybe the product of tho 7*1?I 

last Bpccies, which Forskiil states to *>70 
produce tho myrrh of commerce, it is WS 

now certain that this substance is • 111 

yielded by Balsamodendrom Myrrha, lj 

which Ehrenborg found on the fron- V fill 
tiers of Nubia and Arabia, bearing a | J «£& §§ft'9 

substance identical with the myrrh of l/ JisKJU 

the shops, it is therefore no longer \ B 
to bo doubted that the suggestion of V 

Bruce, that it is the produce of a kind Syr 

of Mimosa—a most improbable circum- 'Tpj'.'i ® jg 

stance, by tho way—originated in some If 

incorrect observation. Em 

B. Xeylanicum is mentioned as a^^kff 
fifth spocics, producing oriontal Eleini, jKl 

which is very different from thoAmeri* ml 

can kind; but of this too little is known * 

to enablo us to do more than advert BaUamodrndron Myrrha. 
to its existence. 

Myrrh, a natural gum-resin, the source of which was long doubtful, 
was observed by Ehrenberg to exude from the bark of the above- 
mentioned specios of halo;, much in the same way as gum tragacanth 
exudes from the AiSfragalsut versus. It is, at first soft, oily, and of a 
yellowiBh-whito colour, then acquires the Consistence of butter, and by 
exposure to tho air becomes harder, and changes to n reddish hue. 
As met with in commerce it is of two kinds, that which is called 
Myrrh in Tears, and that called Myrrh in Sorts. 

Ur. Von Martius mentions a White Myrrh, which has a very bitter 
taste like coloeynth, and an ^eternal appearance liko ammotiiacum; 
it is probably aminoniaeum- treated with tincture of colocyntli. 
Another false myrrh may bo distinguished by its transparency and 
less bitter taste. JTBaOjams ; Myrrh, in Arts and So. Div.] 
BALTIMORITE, a ntidbral which is a varioty of Serpontme, and is 
composed of longitjtdinaV fibres adhering to each other. It has a 
silky lustre, is opaqtte,' but in thin pieces translucont on the edges. Its 
hardness is loss than that of calcareous spar. It is found at Baltimore, 
United State's,- The following is the analysis by Dr. Thompson:— 
Silica . . . . .g. . . 40-95 

Magnesia. ... jp ■ 84-70 

Protoxide of IrmL, •.10-05 

Alumina. ■ .'Si. 1 '50 


Alumina 


* ■ - 


BAMBU'SA, the Ban 
great .economical import 
imperfectly undemtood' 
among other things^ tfd 
dooply two ftthree-psrt 
and six stamens. * . << 
It is doubtful wheths: 


bdaa genus of Grasses, well 4tawn for its 
M&feut consisting of species rfrhich are very 
r&ojjjtaists. It is remarkable in structure, 
ujp only one style, which is more or less 
l^tGee minute scales at the base of its ovary, 

Mhf&ft has conferred upon the inhabitants of 


It is doubtful whethsnpCulp has conferred upon the inhabitants oi 
hot county-ids any boon man valuable than the Bamboo, unless it be 
the Cocoa-Nut; to such a multitude of useful purposes are its light, 
strong, and graceful stdlfa applicable. These are universally pushed 
forth by a strong,^ointed, subterranean, creeping rootstock, which is 
the true trunk of the Bamboo, the shoots being the branches. The 
latter are herd externally jnd coated with flint; in tho inside they 
are hollow, except at the nodes, where strong partitions stretch across 
the inside, and cut off the interior into a number of closed-up cylin 
ders. In the cavity of these cylinders water is sometimes Becreted, 
or, less commonly, an opaque white substance, becoming opaline when 
wetted, consisting- of a flinty secretion, of whioh the plant divests 
itself called Tabaaheer, concerning the optical properties of which 
Sir David Brewster has made some curious discoveries. 

In their manner of growth they exhibit a beautiful example of a 
contrivance by which they are enabled to grow into the dense tufts 
which they usually form. When full-grown a bamboo is a straight rod, 
bearing a number of stiff branches, which shoot at nearly right angles 
from the main stem; and it is difficult to conceive by what arrange¬ 


ment such a stem elevates itself through the dense mass of rigid 
branches which cross each othor in every direction. This is however 
contrived by nature in a very simple manner. The young shoot of a 
bamboo, whatever its length may bo, when it is first produced, is a 
perfectly simple sucker, like a shoot of asparagus, but having a sharp 
point, - and. in this state it pierces readily the dense overhanging 
branches; it is only when it has arrived at its full length and has 
penetrated through all obstacles, that it begins to form its lateral 
shoots; and these, which arc omitted horizontally, readily interpose 
themselves between the horizontal laterals of the bamboo stems among 
which they grow. In tho words of Dr. Roxburgh, the shoots, ou 
their first appearance, resemble a large straight elephant’s tusk invested 
in stout leathery sheaths. 

The purposes to which different specios of Bamboo are applied are 
so numerous that it would l* difficult to point out an object in which 
strength and elasticity are requisite, and for which lightness is no 
objection, to which the Btems are not adapted in the countries where 
they grow. The young Bhoots of some species are cut when tender, 
and eaten like asparagus. The full-grown stums, while green, form 
elegant cases, exhaling a perpetual moisture, and capable of transjioi-t- 
ing fresh flowers for hundreds of miles: whon ripe and<fanrd they nro 
converted into bows, arrows, and quivers, lancu-Bhafti^ tho masts of 
vessels, bed-posts, walking-sticks, the poles of palanquins, the floors 
and supporters of rustic bridges, and n varioty of similar purposes. 
In a growing state the spiny kinds are formed into stockades, which 
are impenetrable to any but regular infantry, aided by artillery. By 
notching their sidos the Malays make wonderfully light scaling-ladders, 
which can be conveyed with facility whore heavier machines could 
not be transported. Bruised and crushed in water, the leaves and 
stoms form Chinese paper, the finer qualities of which are only improved 
by a mixture of raw cotton and by moro careful pounding. Tho loaves 
of a small spocios are tho material used by the Chinese For the lining 
of thoir tea-chests. Cut into lengths and tho partitions knocked out, 
they form durablo wator-pipos, or by a little contrivance are made into 
excellent cases for holding rolls of paper. Slit into strips they afford 
a most durable material for weaving into mats, baskets, window-blinds, 
and oven the sails of boats. Finally, the larger and thicker truncheons 
are oxquisitely carved by tho Chinese into beautiful ornaments. It is 
however more especially for building purposes that tho bamboo is 
important. According to Marsden, in Sumatra the frame-work of the 
houses of the natives is chiefly composed of this material. In the 
floorings, whole stems, four or five inches in diameter, ore laid close to 
each other, and across theso stoms laths of split bamboo about an inch 
wide ore fastened down with filaments of the rattan-cane. The sides 
of the houses are closed in with tho bamboo opened, and rendered flat 
by splitting or notching tho circular joints on tho outsido, chipping 
away the corresponding divisions within, and laying it In the Bun to 
dry, pressed down with weights. Whole lmmboos often form tho 
upright timbers, nnd tho house is generally roofed in with a thatch of 
narrow split bamboos, six feet long, placed in regular layers, oach 
reaching within two feet of the extremity of that bonoath it, by which 
a treble covering is formed Another and most ingenious roof is also 
formed by cutting huge straight bamboos of sufficient length to reach 
from the ridge to tho eaves, then splitting them exactly in two, knock¬ 
ing out the partitions, and arranging them in close order with the 
hollow or inner sides uppermost; after which a second layer, with the 
outer or convex sides up, is placed upon tho othor in such a manner 
that oach of tho convex pieces falls into the two contiguous concavo 
pieces, covering their edges; the latter serving os gutters to carry off 
the rain that falls upon the upper or convex layor. 

The different species of Bainbusa may be conveniently distributed 
in three sections. 

I. Asiatic Bamboos, with the Flowers either in Spikes or Panicles. 

1. B. arundinacea, Roxburgh. Spiny. Loaves very narrow, covered 
with asperities on the margin and uppor surface. (Called' Bans 
in Bengal.) 'Common in rich, moist soil, among tho mountains of 
Indio. The stoms* grow in clusters, from 10 to 100, from tho same 
root-stock, and are straight for 18 or 20 feet. When in flower it is 
usually dostitnto of leaves, and ns the extremity of every ramification 
is covered with blossom, tho whole tree seems ono entire immense 
particle. Its seeds are used as rice. Tabosheer is found in its joints. 

2. B. stricta, Roxb. Somowhat spiny. Flowers in extremely 
compact whorls. Said to be a smaller species than the Inst: it grows 
in a drier situation, hns a much smaller cavity, and is very straight. 
Its groat strength, solidity, and straightness render it much fitter for 
many -uses. From this toe shafts of lances are made in India. - 

8. B. vulgaris, WendL Net spiny; leaves very narrow, covered at 
the edge and on the tipper surface with asperities. Found in tho 
East Indies, whence it is thought to have been carried to the West. 
Its stems are from 20 to 30 feet long, and as thick as a child’s arm. 

4. B. spinosa, Roxb. Strongly armed with both single nnd com¬ 
pound spines; leaves very narrow, rarely more than six inches long. 
(Behor Bans, in Bengal.) Common about Calcutta, and in the south 
of India, forming an impenetrable jungle; also often cultivated round 
Indian villages. It has a smaller hollow than most of the others, and 
is consequently stronger than many of them. Dr. Roxburgh describes 
it as rising in suoh dense tufts as to appear like a single trunk at some 
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distanoe; and by help of their spiny branches so bound together that 
it is a most arduous task to cut down an old dump of them. The 
stems are from 30 to 50 feet long. 

5. B. Tulda, Roxb. Not spiny; loaves broad, rounded or heart- 
shaped at the base. ( Tulda Bant in Bengal; Peka Bant of the 
Hindoos.) Common all over Bengal. Its growth is so rapid that the 
stems, which ore sometimes as much as 70 feet long and 12 inches in 
circumference, rise to their Bill height in about 30 days. Before thoir 
lateral shoots are formed, they are described as resembling fishing-rods 
of immense sizo. The young thick shoots, when about two feet high, 
arc tender, and form an excellent pickle. It is chiefly used for 
scaffolding and for covering the houses of the natives; it u found to 
last much longer if steeped in water some time before being used. Of 
this species Dr. Roxburgh mentions several varieties. Jowa Bant is a 
larger variety, with longer and thicker joints; Batini Bant has a 
larger cavity, and is chiefly used to make baskets. Belutor Bant is of 
a small size, very solid and strong, much bent to one side, and armed 
with numerous strong thorns. A staff of it is placed in the hand 
of every young Brahmin when invested with the sacerdotal robe. It 
„is probably a distinct species. 

w (i. B. Balcooa, lloxb. Not spiny; leaves narrow, heart-shaped at 
tho base, ( Baleoo Bant in Bengal.) A native of Bengal, and even 
more gigantic than the lost. It is reckoned by the workers in bamboo 
the very best for building purposes. Previously to being used, it is 
immersed in water fur a considerable time. Two varieties are distin¬ 
guished : Mooli Baleoo, tho huger, and Baleoo Bwm, which is smaller 
and strongor, with a less cavity. 

7. B, Blumcana, Schultes. Armed with triple recurved spines : 
leaves very nnrrow, quite smooth, suddenly tapering into a short stalk. 
A native of Java. Stems about as thick as a child’s arm. 

8. B. agrettit, Poir. Stems crooked, at the lower part vory spiny; 
leaves narrow, small, Binooth. On mountains, and in dry and desert 
places in all China und Cochin China; it is common also in various 
islands in tho Malay Archipelago. Its crooked sometimes creeping 
stems and rugged aspect distinguish it. The trunk is a foot thick, 
and tho joints (we presume near the base) a foot and a half long, and 
often nearly solid. 

9. B. Thouartii, Kunth. Stems very much branched. Found wild 
in Madagascar, whore however it is not believed to be indigenous. 

10. B. mil it. Poir. Stoms perfectly unarmed ; leaves very narrow, 
and clasping the stems at tnoir base. Cultivated in the fields and 
hedges of Cochin China, and found wild in Amboyna, where several 
supposed varieties exist. Its stems grow 30 feet long, and are said by 
Rumphius to be the strongest of all tho species, although its sides are 
thin. It is somotimes os thick as a man’s leg. 

11. B. maxima, Poir. Stoms very straight, branching only near the 
summit, and densely covered with spines. Tho most gigantic of all 
the spocios, from 80 to 100 feet high, and sometimes as thick as 
a man's body. Its wood is however very thin. It is found wild 
in Cambodia, Bally, Java, and various islands of the Malayan 
Archipelago, 

12. B. atpera, Schultes. Stems covered all over with a sort of 
white mealy down. Found at the foot of mountains in Amboyno, 
with stems from 60 to 70 feet high, and as thick os a man’s thigh. 
It does not branch, but emits little hard spine-like roots at its nodes. 

18. B. apus, Schultes. Leaves very large, taper-pointed, and gra¬ 
dually narrowing to the base, extremely scabrous at tho edge. Ano¬ 
ther gigantic species, with the dimensions of the lost, growing on 
Mount Salnk, in Java. 

14. B. Bil ling, Schultes. Loaves very large, taper-pointed, narrowod 
at the base iuto a.sort of bristly very short stalk, very scabrous at tho 
odgo and on the upper surface. Pound in Java with the lost, and 
remarkable fur its extremely broad and scabrous leaves. Its dimonBionB 
are not stated. 

, 15. B. nigra, Loddigos. Not spiny. Stems slender, swelled at the 
nodes, , dark-brown, and polished, not more than a man’s height. 
Leuves narrow, very smooth, rounded and narrowed at the base mto 
a short stalk; ligule with long stiff fringes. A native of the neigh¬ 
bourhood of Canton, where its beautiful slender stems oro out for the 
handles of parasols, walking-sticks, &o. It is by far the most patient 
of oold, having been living for several years without protection in a 
morass in the garden of the Loudon Horticultural Society, and is no 
doubt capable of being acclimated in the south-west of England or on 
* the west coast of Ireland. 

16. B. arittata, Loddigos. Stems slender, smooth, not spiny. 
Leaves very smooth, narrowed gradually at the base into a short 
stalk; with downy fringed sheaths. Ligules divided into very long 
coarse fringes. Nodes mealy when young. Native of the East 
Indies. A very ologant species, related to tho last. 

17. B. nana, Roxb. A native of China. It makes most beautiful 
plose hedges. 

18. B. pubescent, Loddiges. Not spiny. Young shoots, leaf-sheaths, 
and leaves on the under side, oovered with short down. A very 
remarkable BpeoieB, obtained by the English from the, collections of 
France. Its native country is unknown. The stems ore 30 feet long, 
and an inch and a half in diameter. 

18. B. striata, Loddiges. Not spiny. Stems slender, polished, 
yellow with green stripes. Leaves narrow, rather glauoous on tin 


under side, tapering into a short stalk at the base, quite smooth, 
except a few wort black hairs on the sheaths. A native of Chino. 
Often cultivated in the hot-houses of England on account of its 
beautiful variegated sterna Grows about 2(1 feet high. . 

20. B. glauca, Loddiges. Not spiny. Stems very slender, pale 
green. Leaves very small, not downy, taper-pointed, almost heart- 
shaped at tho base, covered on the under surface with very close 
bright glaucous bloom. Leavta scarcely above an inch long, and not 
more than two lines broad. A native of India, whence it wob procured, 
by the Messrs. Loddiges. A very remarkable species, not growing:' 
above 2 feet high, with entangled branahea 

II. Astatic Bamboos, with the Flowers not Panided, but in simple 
Terminal Whorled Spikes. 

21. B. verticillata, Willd. Leaf-sheaths covered with stinging hairs. 
Stems whitish. Fifteen or sixteen feet high, and when full-grown of 
a pale colour, which becomes nearly white in drying. The hairs of 
tho leaves occasion so much itching, that this kind is troublesome to 
collect. It is the Leleba alba of Rumphius, who says the edges of 
its leaves ore so sharp as to wound the gatherers. It is found in 
Amboyna 

22. B. atra. Loaf-stalks covered with stinging hairs. Stems black 
and shining. .Very like the last, and found also in Amboyna It 
chiefly differs in the colour of the stoma It is the Leleba nigra of 
Rumphiua 

23. B. prana. Leaves very large, stiff, and broad, extremely hispid 
with stinging hairs. The most common in Amboyno, forming large 
woods, which come down to the coast. It flourishes equally in dry and 
moist situations, and is readily known from the others of this section 
by its very large leaves, which are ns much as 18 inches long and 

3 or 4 inches broad. 

24. B. picta. Joints very long, variegated with white and green.' 
Leaves narrow and not very hairy. Common in Ceramn, Kelangn, 
Celebos, and some other Malayan islands. Its joints are as much as 

4 feet long and about 2 inches thick: the wood iB thin, and it is con¬ 
sequently used principally for light walking-sticks; it is however 
extremoly strong. 

25. B. Amahuttana. Joints short. Leaves with stinging hairs on 
the upper port of the stem, but smooth near tho ground. Less 
straight, and more short-jointed than any of the preceding species of 
this section. Its wood is very thick. In Amboyna and Manipa. 

26. B. multiplex, Lour. Stems long-jointed, not spiny. Leaves 
stingless, narrow, and clasping the stoms at their base. Cultivated in . 
the north of Cochin China for hedges. Its leaves are very narrow, V 
and of a brownish-green. The stems are about 12 feot long and on 
inch thick. 

27. B. tabacaria, Poir. Stoms slender, very straight, of nearly 
oqual thickness, branched; with vory long rough joints. Wild in tho 
black and argillaceous soil of Amboyno, Manipa, and Java, in the 
plainB and moister parts of tho mountains. Its stems are nearly 
Bolid, and excessively tough and hard. The joints are 3 or 4 feet 
long, and not thicker than the little finger. When polishodthey mako 
the finest pipe-sticks. The outside is so hard, that it emits sparks of 
fire when struck by the hatchot. The speoies runs very much at tho 
root. 

III. American Bamboos. 

28. B. Guadua, Humb. Leaves very narrow, covered with asperities 
at the edge and on the under-surface. Found in warm and tomporato 
places, on the weytorn. side. of the Cordilleras of New Granada and 
Quito, growing like a tree 30 or 40 feet high, with a knotted, shining 
trunk 16 inches in diameter. The leaves,.which are 6 or 7 inches 
long, are not more than 6 lines broad. 

29. B. latjfolia, Humb. Leaves narrow, but oblong; extremely 
smooth. About 25 feet high, drooping at the point, with shining 
joints 2 feet long and about 4 inches thick. The leaves are the same 
length as in the last, but thrice as broad, ' It is found in the damp 
shady woods on the banks of the river Cassiquiare in tropical 
America. 

30. B. Tagoara, Nees. Leaves oblong-lanceolate, rounded at the 
base, and then narrowed into a very short stalk. Stoms 20 to 30 feet 
long, and 4 to 6 inches in diameter, with joints from 6 to 18 inches 
long; the leaves are 9 or 10 inches long and .full 2 inches wido. 
Found by Yon Martius in woods 1800 met above the sea, on the 
mountain called Serra do Mar, towards Guaraatinqueta, in the 
province of St. Paul’s, Brazil. 

31. B. parvifiora, Schultes. An obscure speoies, found on the 
mountains of Peru, in Huanoco, by Hsenke. The stem is said to bo 
branehod, and tho leaves lanoe-shaped, taper-pointed, with a scabrous 

ire can be no doubt that many other speoies of this curious 
genus are to be found in the tropical parts of Asia and America. It 
is oIbo not improbable that some of the foregoing may be repetitions. 
Travellers who have opportunities of procuring wild specimens of 
bamboos should dry a small branch with the leaves, and if possible 
the flowers, and should, at the some time, put by a portion of the 
lower part of the stem, 6 or 7 feet long, maned so as to correspond 
with the dried specimen. * 
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(Roxburgh, Flora Indica, voL iL; Rumphius, Herbarium Amboi- 
nentt, yoL iv.; Romer and Schultes, Syttema Vegetabilium, yoL vii.) 

BAMLITE, a mineral of a white or grayish-white colour. It is 
columnar; has a hardness=6 and specific gravity=2 B8. It occurs in 
Norway, and consists of— 

Silica.59-8 

Alumina •.• 42'0 

Peroxide of Iron.PO 

BANCHUS, a genus of Insects belonging to the order Hymenoptera. 

BAND-FISH. [Cefola.] 

BANDICOOT (Peramde », Geoff. St, Hilaire), a genus of Marsupial 
Mammals, which appears to ocoupy, in Australia, the situation which 
the Shrews, Tenrecs, and other Ineectivora flU in the Old World. 

The species of PerameUt called Bandicoots by the colonists (a name 
which properly belongs to the Great Rat of India, Mat gujanleus, but 
which, from a vague resemblance in Bize and appearance, the early 
colonists of Sydney applied to the animals at present under con¬ 
sideration), though they agree in the most prominent characters of 
their dentition with some of the MarsupitUa, and in the form of their 
extremities and the number of their toes with others, yet diffor 
essentially from all in their habits and economy. [Marsufiata.] In 
the number, form, and arrangement of their canine and molar teeth 
they agree in all respects with the Opossums of America and the 
Dosyures of Australia; that is to say, that they have 2 canines and 
14 molars in each jaw; but they differ widoly in the number of their 
incisors, and in this respect offer a unique combination which is found 
in no other known genus of mammals. Of the incisor teeth there are 
10 in the upper jaw, and only 8 in the lower; and the external on 
each Bide, particularly in the upper jaw, is insulated, and stands apart 
both from the canine and from the other incisors; it is likewise much 
laigor than the intermediate incisors, and its form is that of an 
ordinary canine tooth, of which indeed it appears to exercise all the 
functions. 

The hind legs are considerably longcr-than thofore, and the number 
and form of the toes are in all respects similar to those of the 
kangaroos. It was this similarity that induced M. Gooffroy St. Hilaire 
to suppose that the pace of the Bandicoots also resombled that of the 
kangaroos. This, however, is far from being the case. The dispro¬ 
portion between their anterior and posterior extremities is by no 
means so groat os to compel the Bandicoots to hop upon tho hind legs 
only, like the kangaroos, though it is certainly sufficiently sci to 
prevent them from walking like ordinary quadrupeds. Their actual 
pace resembles that of the hare, and consists of a succession of leaps 
from the hind to the fore feet, but it is not very rapid, nor can they 
maintain it for any great length of time. On the fore fleet there are 
five toes, of which the three middle are long and stout, but the lateral 
ones are so short that they do not touch the ground, and are conse¬ 
quently usoless in walking, though they may be of greut service in 
burrowing. The hind feet have but four toes each, and of these the 
third is the largest of all, whilst the two internal are unitod under the 
same akin, and appear extornally like a single too arm ml with two 
claws. 

This is precisely the arrangement and form which wo find in the 
kangaroos; but the feet of the Bandicoots differ, in being [provided 
with broad powerful claws, which enable them to burrow with 
astonishing facility, and to scratch up the ground in search of roots. 
They likewise differ from the kangaroos in having a small fleshy 
tubercle, in lieu of a thumb, upon the hind feet, and in having tho 
last or ungual phalange of all the toes divided in front by a small 
incision, as in the pangolins and ant-eaters, a structure which gives a 
much firmer attachment to the claw, and vastly increases their power 
'of burrowing. In other respects tho Bandicoots are chiofly 
characterised by their long attenuated muzzles, short upright ears, 
lengthened bodies, and moderate rat-like tails, which are not prehensile, 
as is the case with many genera of this order, nor have these animals 
the power of ascending trees. With regard to the period of gestation, 
the number of young, and the mode of their introduction into the 
abdominal pouch, it is only known that they resemble the other 
marsupials in the premature production of their young, and in 
nourishing them for some time afterwards in the abdominal pouch of 
the mother, and that this pouch contains the mammary organs for 
that purpose. 

Throe or four of the species are well made out, but with regard to 
the rest there is still some doubt. 

1. P. naruta (Geoff. St. Hilaire), the Long-Nosed Bandicoot, 
measures about a foot and a half in length from tho oxtremity of the 
muzzle to the origin of the tail; the head is 4 inches long, the tail 
6 inches, the hind legs also 6 inches, and the fore legs only 3 inches. 
The ears are erect, pointed, and covered with short hair; tho eyes are 
particularly small; the nose remarkably long, pointed, and naked at 
the extremity > and the tail attenuated, and, though better covered 
with hair, bearing some resemblance to that of a large rat. This 
organ is not used by the Bandicoot to support the body in a sitting 
posture, like that of the kangaroo, as has been imagined by M. Geoffiroy 
St Hilaire, to whom we owe the first description of this species as 
well as the establishment of the present genus; neither are tho pro¬ 
gressive movements of these animals similar to those of the kangaroos, 
as the same eminent zoologist conceived, from tho form and propor¬ 


tions of the extremitios, that they might bo. The paoo of tho 
Bandicoot as already observed rosembles that of our hares and 
rabbits, which certainly approximates more nearly to the saltigrada 



Long-Nosed Bandicoot (!'. nasttla). 

pace of the kangaroos, gorboas, and helamys, than any other kind 
of locomotion with which wo arc acquainted. So far M. Geoffrey's 
conjecture was well founded, and he has certainly good reason in his 
observation that analogous structures rarely deceive us in reasoning 
upon their functions. The external coat of the Long-Nosed Bandicoot 
iH composed of coarse bristly hair, in colour very nearly resembling 
that of tho common Rat (Mat deeumanut), except that it is of a moro 
sandy shade on tho upper parts of the body, and of a more clear 
silvery white beneath ; under this long outer hair there is iui interior 
coat of soft ash-coloured wool or fur, which protects tho animal from 
tho cold and variations of temperature, for it appears to bo an inhabi¬ 
tant of the mountainous parts of Australia, principally if not 
exclusively. The tail is of a rathor darker colour than tho lmdy, and 
the wholo animal, except in tho great length and pointed form of tho 
nose, has much the appearance of an overgrown rat. Tho form and 
characters of its teeth would lead us to supposo that it fed upon 
insects and other similar animal substances. In the neighbourhood 
of human habitations they frequently enter into the granaries, and 
do as much mischief to the com as the rats and mice of our own 
country. 

2. P. obamla (Gooff.), tho Blunt-Nosed Bandicoot, first described by 
Dnfihaw under the names of tho Porcupine Opossum and IHddp/tys 
obetula, is readily distinguished from the last species by tho shortness 
and bluntnesa of its snout, and by tho bread round form of its cars. 
The arrangement of the tenth also differs in somo degree from that of 
the Long-Nosed Bandicoot. The external incisors are more nearly 
in contact with the canines and central incisors on ench sido of thorn; 
tho molars immediately succeeding the canines, and answering to tho 
falso molars of tho carnivora, are contiguous to ono another and of a ■ 
triangular form; and tho posterior molars are more flattened on tho 
crowns. This latter character would seem to intimate that the 
present species was moro purely herbivorous than tho last, and future 
observation may probably confirm this conjecture. Tho colour and 
quality of the hair and fur are the same as in the Long-Nosed 
Bandicoot. 

3. P. G’ltnnii is a native of Van Diemen’s Land, where it is very 
generally diffused. It livesjririncipally on bulbs, but also eats insects. 
P. lagotia, of Ucid, is gf a gray colour, and as largo as an opossum. 
It has been described by Professor Owen under tho generic name 
Phaliiromyn. [Marsufiata.] 

BA'NKHIA, an Australian genus of plants belonging to the natural 
order Proteacea. It was named in compliment to .Sir Joseph Banks. 
Tt consists of bushes or less frequently of small trees, with their 
branches growing in an umbellate manner. The leaves are hard and 
dry, and in young plants always cut at tho edges, but in old specimens 
undivided. They nave a dull green colour on their upper side, and 
are usually white, or very pale green, on the lower. The flowers are 
long, narrow, tubular, coloured calyxes, without corolla, and with 
only four stamens lodged in their concave points. They are collected 
into oblong heads, often consisting of 000 or more, closely arranged, 
and do not fall off when the blooming is over, but wither, become 
brown, and adhere to tho axis of the head. Very few of them are 
fertile; the greater part are altogether abortive, and form a sort of 
coarse fibrous covering to the singular 2-vaIved fruit, which is thick 
and woody, contains two black-winged seeds, and when it .sheds them 
opens like an oyster, or any other bivalve shell. 

These plants ore found in sandy forest-land, or on rocks, over the 
whole known continent of Australia, but chiefly beyond the tropic. 
They are called by the colonists Honeysuckle Trees, ana are considered 
in New South Woles as evidence of bad land; but ip the Swan lliver 
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colony they occupy the most fertile tracts. Many species are now 
cultivated in the conservatories of Europe, where they are much 
esteemed for their handsome foliage and singular heads of flowers. 



Hanktiiu. 

The plant In the foreground is the lied Ilatikiia of King George's Sound, and 
the other the fellow lianktla of tho Gulf of Carpentaria, from sketches made 
on the spot. 

None of them appoar to bo of much value for timber, although they 
moke good fire-wood. Jl. compar and B. eerrata (which last is said to 
grow SO feet high, with a stem measuring a foot and a half in 
diamoter) are the largest species which have been mentioned by 
travellers on the east coast. On tho west coast, in Swan River colony, 
B. yrandit reaches 50 feet in height, with a trunk 2J feet in diameter. 

A considerable quantity of honey is secreted by their flowers, and 
collected by the nativos of King George's Sound, who are extremely 
fond of it. 

BANSTICKLE. [Gajste rosteus.] 

BANXRINO, the Sumatran name of a small arboreal animal, 
discovered by the late Sir Stamford Raffles, which is intermediate in 
its nature and habits between the Shrews and Squirrels. [TufAlA.1 

BAOBAB. [Adansonia.] 

BAPTA, a genus of Insects belonging to the order Lepidoptcra and 
family Geomctrida. The species of this genus are among the thin- 
bodied day-flying Moths. Mr. Stephens, in Itis 'Illustrations of 
British Entomology,’ confines this genus to two species: Bapta bima- 
cvlata, White Pinion-Spotted Bapta, which is *of a beautiful white 
colour, and has two brown spots on the front edge of each of tho 
anterior wingB; and Bapta punctata, Cloudod-Silver-Bapta. This 
differs from the first principally in having the tips of tho anterior 
wings clouded with brown. Both speoios ore occasionally met with 
in woods in the neighbourhood of Londofi. 

BARB, the name of a noble breed of horses rearod by the Moors 
of Barbary and Marocoo, and introduced into Spain during their 
dominion in that country, where howevor it has beon suffered to 
degenerate greatly since their expulsion. The noble race of Barbary 
horses which we commonly call Barbs ore of rare occurrence even in 
their own country, where the tyranny of tho governors holds out no 
inducement to private individuals to rear an animal of which they 
may be deprived without soruple or compensation by tho first man in 
powor who happens to fancy it. It is only among the wild nomadic 
tribes of the desert, whose roving habits and irmospitable country 
place them beyond the control of the ordinary powers of the stato, 
that this breed exists in perfection. Tho common horse of Barbary 
is a very inferior animal, which, if originally derived from the same 
source as the noble race of Barbs, has greatly degenerated.- In the 
beauty and symmetry of their forms however even tire latter are far 
from excelling: their valuable qualities—and in these they are perhaps 
unequalled by any other breed in existence—are, unrivalled speed, 
surprising bottom, abstinence, patience and endurance under fatigue, 
and gaatieness of temper. Their points would not please the critical 
eye of a member of the Jookey Club: the head is huge and clumsy; 
the neck short and thick; the chest broad and powerful; yet the body 
sad legs are so long and slender as to resemble those of a greyhound. 


and form a perfect contrast to the rest of the animal But the Moors 
do not regard the external appearance of their horses so much as their 
temper, speed, and capability to endure fatigue; and the animals 
which possess these valuable qualities are cherished with all the 
kindness and attention that are bestowed on children. Their mode 
of treatment .is very different from, that practised in Europe. They 
are very early accustomed to the. saddle, .ore mounted at two years 
old, and have their manes and.tails.cropped till the age of six, Under 
the supposition that it odds to their strength and bottom. After this 
period they are never dressed, nor are their manes and tails combed; 
if dirty they are washed in the next stream, and some are even said 
to bo offended by Europeans patting their horseB with the palm of the 
hand, from an apprehension of its injuring their coat. They ore never 
castrated, nor have the Moors the bad taste to seek to improve upon 
nature by cropping the ears and tails of their horses, as is practised 
by some nations; a Mussulman will neither mutilate nor sell the skin 
of 'tho beast of the prophot,* the noblest of animals. The horses 
alone arc used for the saddle, the mares being kept for breeding, 
except among some of tbe predatory tribes of tho Desert, who find 
that the neighing of the horses is apt to betray their approach, aud 
give notice of their coming to the caravans which are tho objects of 
their attack. Walking ana galloping are the only paces which those 
animals are allowed to practise; and it is even considered vulgar tu 
trot or canter. Generally speaking, the Moors avoid giving their 
homes. ykdoB| exercise, or overheating them, oxcopt upon extraor- 
1 ®Bd among the Desert tribes it is only in their 
such as throwing the lance, he., that their speed is 
at aUijW^mnB On these occasions however they are not spared, 
and iuKgiggnsinp with what rapidity and precision they perform 
the diMentOTolntions. These indeed are not so complicated as tho 
tactics of more civilised nations, but they are much more severe upon 
the cattle, and would soon break down the best of our European 
breeds. The great exercise of tbe Moorish cavalry consists in 
galloping their liorsos at the very height of their speed for the 
distance of about a quarter of a milo, and then making them stop 
suddenly short, while the rider delivers his spear or flies his musket; 
and of this amusement the peoplo are so excessively fond, that they 
frequently continue it for hours together without a moment’s inter¬ 
mission to breathe or change their horses. Yet notwithstanding such 
violent exercises, very little care is afterwards taken of the horses; 
still they are said to be long-lived and remarkably freo from diseases. 
Such distempers as farcy and glanders arc unknown; spavin and 
mullender aro of vory rare occurrence. 

Tho Moors never make hay, but food their horsos upon chopped 
straw and barley, which they eat out of a nose-bag put over their 
heads, as iB the custom in England;. in spring they uro chiefly fed 
upon grass. In tho Btables there are no mimgers, but tho horses are 
fastenod by means of two iron pins driven into tho ground, one before 
and the othor behind, to which the fore and hind logs aro resjiectively 
fastened in such a manner as to prevent tho animal from moving more 
than a foot either backwards or forwards: their collar is also made 
fast to the front pin, which is providod with a ring for that purpose, 
and they eat thoir provender off the ground. Formerly it was tho 
practice for the Moors, in shoeing their horses, to cut off the front 
part of the hoof; a flat shoe of a triangular shape was thon put ou, 
with one of tho sides in front, and the other two nearly meeting in an 
acute angle behind the frog: but this unnatural mode of disfiguring 
these noble animals was put an end to about the year 1700, by tui 
order of tho Emperor Muley Ishmoel, who commanded that thence¬ 
forth all his subjects should upon pain of death, shoe their horses 
with round shoos. The Berbers and Kabyles, tho aboriginal inhabi¬ 
tants of the country between the Sahara and tho shores of tho 
Mediterranean, and who are now for the most part confined to the 
mountainous and most inaccessible districts of North Africa, never 
shoe their horses at all; yet so hardy are these animals, and so much 
tougher are their hoofs than those of our own horsos, that Windlius, 
who in the beginning of the last century accompanied a British 
embassy to the court of the emperor of Morocco, and who has loft an 
interesting account of his journey, assures us that ho saw one of them 
which had travelled 50 miles without resting, and that though he had 
been twice during tho journey obliged to cross a mountain full of 
rocks, yet it was not perceived that he had the least crack in his hoof, 
nor any apparent injury of his feet 

There is a particular breed of tho noble Barbs, called StirubaU 
Er'reeh (literally Wind-Sucker), or tho Dosort Horse, which is only 
found among the tribes of the ^Sahara, and which, when transported 
beyond tho sands of the Desert, soon languishes and dies. The fleet¬ 
ness, temperance, and endurance of this animal, if we are to believo 
half the storieB related by travellers, almost surpass the bounds of 
credibility. " When thou shalt meet a sh’rubah er’reeh,” says a Moorish 
proverb, “ and say to his rider ,* Salam Alikum,’ before he can answer 
‘Alikum Salam,’ he will be far from thee, for his speed is like the 
whirlwind.” By the assistance of this animal, or of the Jlcirie, or 
Desert-Camel, the Arab con upon an emergency cross the Sahara in 
a short time. The Sh’rubah Er'reeh, however, is neither so useful 
nor so economical an animal as the desert-camel; it is true that his 
speed is greater, but he is neither so abstemious nor so enduring. 
The Heine will travel for 15 or 20 successive days, and requires but 
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a handful of dried dates m the morning, and a supply of water every 
third day; upon an extraordinary emergency he can oven travel for 
six or seven days without this important eloment; but the desert- 
horse must have a feed of camel's milk once a day, and for this purpose 
there must be a couple of female camels wherever he goes. Camel’s 
milk is his only sustenance; and indoed it would be difficult to find 
him any other in the parched and arid deserts which he inhabits; he 
does not like wheat, hay, straw, or any other kind of food, and if forced 
to live upon these substances, soon loses all his valuable qualities. In 
his native country the desort-horse is principally employed ft# the 
purpose of hunting the ostrich and gazollo, at which sports Re is 
amazingly expert, nor is there any other being that can equal* Chose 
animals in speed. When brought to Morocco, as is sonietiiiies the 
case, these horses soon decline under the change of food and climate. 
“ Alksid Omar ben Daudy,” says Jackson in his ‘ Account of the Empire 
of Morocco,’ “ when governor of Mogodor, had two BaharaWfen horses 
in his stables; but finding it inconvenient to feed them constantly 
11 [s>n camel's milk, ho resolved to try them on the usual fowl given to 
Barbary horses. He accordingly hod their food gradually changed, 
and in a short time fed them altogether with barley, and occasionally 
with wheat and Btraw; they grew fat, and looked hotter than boforc, 
lmt they lost their speed, and soon afterwards dfed, ns if nature had 
designed them to bo appropriated solely to that district whoso arid 
and extensive plains render their use essentially necessary.” 

BARBACOU. [Kingfishers.] ■■ -.Aii. . 

BARBA'REA (front a former name, Herb St. Barfi«H*iSfciiB of 
plants belonging to the natural order OrucifeH&'mtj Sos’^tewsio 
2-odgcd pod, the valves convex, with a prominent lol^l'idj^perve ; 
the stigma capitate, the seeds til et single row. Bax to 

tlio first sub-order of Cruciftrtij Siliquottr, which possess a unear or 
linear-lanceolate pod opening by two valves. The species of Barbarea 
are perennial herbs, with fihtous roots and erect stems. Tho flowers 
arc yollow, arranged in riteemes ; the pedicles without bracts. 

li. vulgaris, Common Yellow Rocket, Common Winter Cress, Horb 
St. Barbara, has tho lower leaves lynite, upper pair of lobes os broad 
ns the large roundish snbeordate terminal lobe, the uppermost leaf 
undivided, toothed ; young pods obliquely erect; seeds scarcely longer 
than broad. It is n native, in damp moist placeH, of Great Britain, 
nnd throughout Europe; also of North America. This plant lias a 
bitter nauseous taste, anil is sometimes cultivated os a spring salad. 
In Sweden tho leaves are boiled and eaten. It is often cultivated in 
gardens, especially a double variety, which forms a handsome border- 
plant. 

li. prcecor, Early Winter Ctobs, has the lower leaves lyrate, upper 
pair of lobes as broad as tho roundish subcordate terminal lobe, upper¬ 
most loaf pinnatifld, with linear oblong entire lobes. It is a native of 
Franco and Great Britain; abundant in North America. It is called 
in Germany Amerikanischer Kraut; in French, Cresson d’Arndriqno; 
in England, American Cress, Block American Cress, French Cress, and 
Belle-Isle Cress. It is used as a salad, and is more bitter than the 
common Water-Cress. It eon be raised for eating all the year round. 
In cultivating, it should be grown from seeds, a quarter of an ounce 
of which will serve for sowing 10 feet of drill. 

B. arcuata and B. stricla are two speoios described by Babington, 
and lately added to the British Flora. A few others are found ill tho 
northern parts of Europe and America. With the exception of tho 
Double Yollow Rocket, none of tho species are worth cultivating as 
ornamental. This plant may be propagated by cuttings, suckers, or 
dividing the plants at the root. 

(Don, Gardener's Dictionary ; Babington, Manual.) 

BARBEL ( Barbus , Cuvier), a genus of Abdominal Malocopterygious 
Fishes, belonging to the Carp Family (Cyprinidai), and distinguished 
by the shortness of their dorsal and anid fins, by a strong spine, which 
replaces the second or third ray of the dorsal, by four beards or fleshy 
tentacula, which grow from the lipB, two at the nose, and the other 
two at the comers of tho mouth, and by having but three branchios- 
tegous rays. Like the great majority of the abdominal soft-finned 
fishes, tho Barbels are a freshwater genus, and certainly among tho 
least carnivorous of the whole class. They feed almost entirely upon 
aquatic plants and roots, to obtain which they bore into the hanks of 
the ponds and rivers in which they reside, using their snout for that 
purpose like a hog. 

Barbus vulgaris, the Common Barbel, sometimes measures 3 feet in 
length, and weighs from 15 to 18 pounds. Tho section of its body 
forms an elongated ellipse; its scales are small, its head smooth, its 
eyes large and contiguous to the nostrils, and the lateral line straight 
and nearly parallel to the back. Its pectoral fins are of a pale brown 
colour, its ventral and anal tipped with yellow; the tail is slightly 
bifurcated, and of a deep purple, and the general colour of the scales 
is pale gold, edged with black on the back and Bides, and silvery-white 
on the holly. The dorsal fin is armed with a strong serrated spine, 
with which it sometimes inflict* dangerous wounds on the hands of 
tlie fishermen, and does considerable damage to their nets. The barbel 
is found only in deep and still ponds, and in sluggish rivers which have 
little or no current. In the hot summer months the barbels abandon 
for a eimn the deep pools and ponds which had protected them from 
the severe winter frosts, and make excursions into the shallower parts 
of the stream in searoh of food. Their habits are nocturnal, and they 
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are fond of tho society of their own species, being generally found 
together in large conqianics. Their flesh is extremely coarse and 
unsavoury, and their roe in particular is said to produce vomiting, 



Common Burbcl ( Harhus rulyaris). 

purging, nnd Blight nwellinga in those who incautiously ent it. Tho 
barbel is a very common fish in tho Thames, where it is taken rather 
on account of tho sport for the angler than tho goodness of tho fish. 

Tho Binny, or Barbel of the Nile, is so like the Common Borlsd of 
our European rivers, that it might readily bo mistaken at first sight 
for that fish; but a little observation will show that it is proportionally 
shorter and thicker, its back more arched, and it is particularly distin¬ 
guished by having tho first three rays of the dorsal fin so closely united 
oh to have the appearance of almost forming but one single spine. 
Tho Biuuy is vory common in tho Nile ; it grows to a large size, some¬ 
times weighing, according to Bruce's statement, upwards of 70 pounds, 
and is described as being a firm, delicate, and well-flavoured fish. Tho 
traveller just mentioned gives an interesting account of the methods 
wliieh tho Egyptians employ for the capture of the Binny, nnd for 
preserving it alive till they require to dress it, or have nn opportunity 
of disposing of it Having kneaded together a quantity of oil, clay, 
flour, mid honey, with some chopped straw or other similar material 
to unite tho different parts of the composition, the whole is formed 
into a mass, in size and appearance resembling a Cheshire cheese, 
round the sides of wliieh, m different parts, are stuck small pieces 
of dates saturated in honey. Seven or eight stout hooks, each 
having a separate lino of strong whip-cord, and baited with a date 
steeped in honey, are concealed in the centre of the cake. Thu fisher¬ 
man then, bestriding his inflated goatskin, paddles himHolf and his 
burden out into the middle and deepest part of the stream, whore, 
having sunk tho whole mass, he carries the cords attached to the hooks 
on shore, and fastens each of them separately to the brahuh of a palm 
stuck firmly into tho ground, and linving a small bell suspended from 
the top of it. He then goes off about his work, which, upon Much 
ocagsions, is always contiguous to the river, and within hearing of the 
bells. In a short time the action of tho wator begins to dissolve tho 
mass of paste at the bottom of the river, and the small piuces of dates 
getting detached from it float down tho river, nnd are greedily caught 
and devoured by the Binuies. These, naturally impend the stream in 
the direction from which they jieroeive their favourite food to precued, 
and having arrived at tho mass of composition, begin, ns is their 
custom, to root and boro into it, till they at length arrive at the dates 
inside, which they ravenously swallow, and are of course caught by 
tho hook concealed within. In its struggles to escape the fish neces¬ 
sarily pulls the line and the palm branch to which it iH made fast on 
shore, when the ringing of the bell gives notice to the fisherman. 

“ The fisherman,” says Bruce, “ runs immediately to the bell, and 
findiug thereby the particular lino, hauls his prisoner in, but does not 
kill him : the hook being large, it generally catches him by tho upper 
jaw, which is considerably longer than the under. He then pulls him 
out of the water, and puts a strong iron ring through his jaw, ties a 
few yards of cord to it, and returning tho fish to the river, fastens him 
to the shore ; so he does with the rest, for very rarely is there a single 
hook empty. Those who want fish at Girgli, a large town opposite, 
or at Achmim itself, come thither a* to a fish-market, and every man 
takes tho quantity he wants, buying them alive. Fish when deoil do 
not keep in Egypt, which makes that precaution necessary. We 
bought two, which fnljy dined our whole boat's crew; the fisherman 
had 10 or 12 of them fastened to the shore, all of which he pulled out 
and showed us.” 

BARBERRY. [Bkhbems.] 

BARBERRY-BLIGHT. [AHorniTJM.] 

BARBETS, the English name for a family of birds of tho order 
Scansores, or Climbers; Les Barbus of the French, and the genus Bucca 
of Brissou and Linntcus. Thoy are distinguished by their large conical 
beak, which appears swollen, ns it were, or puffed out at the sides of 
its base, and is bearded (whenoo their name) with five tufts of stiff 
bristles directed forwards. One of these tufts is behind each nostril, 
one on either side of the lower mandible, and the fifth is und.er tho 
symphysis. 

Their short wings and heavy proportions do not admit of swift 
flight; and their prey consists of insects and young birds, which they 
surprise, and also of fruits. Their nests arc generally built in the 
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holes of trees. The Barbets are divided into the three following 
sub-genera: 

Sub-gouus Pogoniat. 

Pogoniat (Uliger) is furnished with one or two strong teeth on each 
side of the upper mandible, and the beard is very strong. Africa and 
the Indies are tho places where they are found, according to Cuvier, 
who says that the species of this sub-genus feed more on fruits than 
any of the others. Pogoniat kirtutnt (Swainson), au African species, 
is a good example. 



l'uytmiai hit&uhix. 


Stilt-gomtH Burro. 

JBucro (Cuvier), Capita (Vieillot), embraces the true Barbets, which 
have the conical bill slightly compressed and a little clevatud in the 
middle. Their plumago is, generally speaking, gay; and they arc to 
be found both in Africa and Asia. During the breeding season they 
go in pairs, but congregate in small Hocks during tho remainder of 
the year. Tho Buff-Paced Burbet (Bttcco Lath ami) affords an example 
of the true Barliets. 



Buff-Faced Barbet (Lucca Latham ). 


Latham refers to a specimen in the British Museum, and says that 
its native place is uncertain. 

_ _ Sub-genus Tamalia. 

Tamalia (Cuvier), tho name by which one of these birds is known 
in Brasil according to Marcgrave, comprises those species which have 
the bill a little more elongated and compressed, and slightly curved 
at the extremity. The great head, short tail, and huge bill of these 
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Puff-Birds, as they are called, give them, as Cuvier observes, an air of 
stupidity, which their melancholy and solitary habits do not lessen. 
They are Baid to feed entirely on insects, and all the recorded species 
are American. In Paraguay, according to Azara, they are called 
Chacums. Temmiuek affixes the name Capito to this sub-genus. 

' Tamalia macrorhynchot (Swoinson), which that author obtained'from 
southern Brazil, and which he is disposed to consider a variety of the 



Tamalia marror/iyuchot. 


greater Pied Barbet of Latham, will give a good idea of tho character 
of these birds. 

Swoinson gives tho following interesting account of their habits:—- 
“ There is something very grotesque in tho appearance of all the Puff- 
Birds, and their habitB in a state of nature are no less singular. They 
frequent open cultivated spots near habitations, always perching on 
the withered brunches of a low tree, where they will sit neorly motion¬ 
less lor hours, unlesu indeed they descry some luckless insect passing 
near them, at which they immediately dart, returning again to the 
identical twig they had just left, and which they will sometimes 
frequent for months. At such times tho disproportionate size of tho 
head is rendered more conspicuous by the bird raising its feathers so 
as to appear not unlike a puff-ball; hence the general name they have 
received from the English residents in Brazil, of which vast country 
all the species, I believe, are nativos. Whon frightoned, this form is 
suddenly changed by the feathers lying quite flat. They are very 
coniiding, and will often take their station within a few yards of tho 
window. The two sexes are generally near each other, and often on 
tho same tree.” 

The length of this species is about eight inches. Plumage black 
and white, except the belly and vont, which are tinged with buff. 

BARBUS. [Babbku] 

BARCK.HAUSIA, the name of a genus of plants belonging to the 
natural order UomjjitUte, the tribe Cichoracete, and the sub-tribe 
Lactaccre. It has nulay-flowered heads, a double involucre, the inner 
of one row, tho outer of short lax scales; the fruits 4-cornered, all (or 
the inner ones only) gradually contracted into a long beak. This 
genus has several European species, two of which only are natives of 
Great Britain. The flowers are yellow or pale purple. Some of the 
species are cultivated in gardens, where they form a pretty and easily 
cultivable border-plant. The British species are— B. taraxacifolia, 
with rough runcinatc-pinnatifid leaves, erect heads, bristly and downy 
involucre covering half tho pappus, its outer scales ovate-lanecolate 
with n membranous margin,,herbaceous bracts, the fruits all equally 
beaked. JB. feetida, with hairy runcinate-pinnatifid leaves, nodding 
unopened heads, hairy and downy involucre os long os the pappus, its 
outer scaldk lanceolate, acute, downy; the marginal fruits slightly 
beaked, shorter than the involucre, central ones with long beaks 
equalling it. The first species has a stem one or two feet high, yellow 
flowers, purple beneath, and is found in limestone districts. The 
second has a stem from six to twelve inches in height, with yellow 
flowers. It grows in chalky places in England, but is a rare plant. 

JB. tclota, a German species, has been lately found in Beveral dis¬ 
tricts of Great Britain, but it appears most probable that this species 
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has boon introduced by means of clover and other seeds used for 
agricultural purposes. 

(Koch, Flora Germanica; Bnbington,' Manual of British Botany ; 
Phytologist, voL i) 

BARI'DIUS, a genus of Insects of the order Cdleoptera and family 
Curculionidie. These are cylindrical little beetles which feed upon 
aquatic plants. They are generally of a black colour, and more or 
less covered with a whitish down. 

BARIS, a genus of Insects belonging to the order Coleoptera 
and family Curculumidw. The species of this genus feed upon the 
dead parts of trees. One of the species, Baris lignarius, foods upon 
tho elm tree, both in the larva state ami that of the perfect insect. 
When the little beetle is about to lay its eggs it generally selects the 
interior of a hollow tree for that purpose, and bores a hole with its 
Hhort snout in tho dead wood where it is still tolerably sound ; thiB 
being accomplished it enters the hole, hinder part first, deposits its 
eggs, and dies: tho hole being only just the sizo of its cylindrical body, 
it thus forms a protection for its young by stopping the hole so that 
no other insect can enter. It is not known that it ever attacks any 
other wood but that part where the sap hRs censed to flow, and conse¬ 
quently the treo can receive no injury from this little weevil. 

BAKITA, the name given by Cuvier to a genus of Birds which lie 
places among tho Shrikos, but which Vigors considers to belong to tho 
family of Crows. 

The following are the characters of It nr it a: Bill hard, long, and 
strong, convex above, slightly hooked at the extremity, near which 
both mandibles are notched ; nostrils lateral, and longitudinal near 
the base ; legs stout; outer too joined to the middle one as far as the 
first joint; innor too entirely free; hind too elongated j claws strong 
and curved. 

Barita Tibiren, the Piping Crow, common in New South Wales, 
where Quoy and Gaimard, the ablo naturalists attached to Froycinct’s 
Expedition, saw numbers of them on tho Blue Mountains, living gre¬ 
gariously in small troops, will serve us an illustration of tho genus. 












Piping Crow (Harita Tibiccn). 

The bird brought home by Kreyeinot reached France alive, and by 
its good-natured and amusing manners became a great favourite while 
on ship-board. It was a skilful mimic, and clucked and cackled like 
a hen; but its imitation of a young cock was complete. It had been 
trained to whistle airs at Port Jackson, and some of these it appeared 
to forget, but recollected them on being prompted. 

BAKK, in Vegetable Physiology, is tho oxtemal coating of the stem 
and branches of plants, ensheatbing the wood. In woody Exogens it 
separates spontaneously from the wood in spring and summer, and in 
herbaceous plants of the same class' it may be easily removed with a 
little care; but in Endogens and Acrogens it is so continuous with the 
central part of tho stem that it can never be divided except by 
violence, and by lacerating the tissue which lies immediately below 
it. This difference arises from the manner in which the plants of 
these three great natural classes respectively grow. Exogeus add 
annually new matter to the inside of their bark and the outside of 
their wood, which renders it necessary that a spontaneous separation 
of wood and bark should take place in order to make room for tho 
newly-generated substance; but Endogens, which grow by addition to 
their centre, and Acrogens, by elongation of their point, require no 
such separation. [Exogenb ; Endogens ; Acrogens.] 

Bark may be considered to originate thus :—When a plant is m the 
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state of embryo, that part which finally develop into a stem and 
root, or, os botanists say, into tho axiB of growth, is something like 
two cones applied to each other by their bases, but it will simplify 
our ideas if vie consider it os a cylinder. In a dormant stato it con¬ 
sists of nothing but cellular substance ; but in Exogens, ns soon as tlio 
cotyledons, or seed-leaves, arc roused into growth, woody matter is 
generated in the form of a number of little bundles, which aro 
arranged in a circle (a a) about half 
way from the centre to the circum- ^ 
ferenco, thuH forming a sort of hollow / 
cylinder within the flint. Tho cylinder / d ek d \ 

so commenced cuts off the cellular sub- / \ 

stance into two parts: ono central (6), j \ 

which finally becomes pith, and the [ a X \ 

other external (r), which becomes Bark ; I ° n O a e ! 

tho two maintaining their connection \ d\,~ hi i 

by moons of the passages (d il) between \ W . /s. I:,' / 

the woody bundles (a a). These pas- \ a d »il a / 
sages ultimately become the medullary N. a / 

processes. The direction thus given in 
the beginning to the several parts in the 

interior of an exogenous stem is never afterwords departed from, but 
all the additions which are subsequently made are moulded, as it 
were, upon this original form. The woody bundles {n a) increase in 
size by growing outwards, and consequently tho mcdullaiy processes 
aro extended ; the bark continues to grow and give way to the pressure 
of the wood from within, till at last a year’s increase lias been accom¬ 
plished. lip to this time no separation between the wood mid tho 
bark has taken place ; but in a second year, as it is necessary for the 
new matter to bo added to tho outside of the wood and to the inside 
of tho bark (at d d), a spontaneous separation of the two takes place 
over the whole surface of the wood, the medullary processes softening, 
stretching, and growing externally, in ordor to admit of such u sepa¬ 
ration. But Endogens and Acrogens always retain their bark in tho 
same connection with tho wood as it is in Exogens at the end of tho 
first year, there being no necessity for a separation between tho two 
in order to admit of h ulincipient, growth. 

In its anatomical structure bark consists of a mass of cellular tissue 
pierced longitudinally by woody matter, which is composed entirely of 
woody tubes without any traeo of vessels, but which is sometimes 
accompanied by long fistular cavities, in which resinous, or milky, or 
juicy, or other secretions are lodged. 

In the first year of its existence bark is a cylinder, tho woody 
matter of which is a continuation of that of tho wood itself. Jit 
Endogens and Acrogens it undergoes no material increase or alteration 
subsequently, unless it lie that tho parts aro increased in quantity 
without shifting thoir position. But in Exogens, in consequence of 
tlieir wood being annually augmented by external additions, as before 
stated, tho bark undergoes annual changes. Corresponding with the 
annual additions to the wood are annual additions to the inside of tho 
bark, consisting of a cellular layer overspreading tho whole of tho 
inside, and then a layer of woody matter, which answers to tho spueea 
of wood included lietween the medullary processes. These annual 
additions, which are called tho li/n r (whence books which were written 
upon such layers, properly prepared, were colled tilin'), must therefore 
be exactly tho samo in number us the annual layers of wood, and 
would be arranged with equal regularity if the bark were not affected 
by any disturbing cause. But in consequence of the wood’s perpetual 
increase in diameter there is an incessant lateral strain upon tho 
liber, so that after tho first year tlioro is little traeo of regularity to tie 
discovered in tlio structure of tho bnrk. It soon becomes a mere 
confused mass of woody tubes and cellular tissue, in which all trace 
of annual concentric formation has disappeared. The manner in 
which it was originally generated is however said to lie detected in 
some plants by the facility with which the liark will peel into layer 
after layer; but it may be doubted whether this phenomenon is not 
more connected with the original arrangement of the tissue of which 
the hark is composed than with the annual formations. Tlieso layers 
are sometimes so numerous that as many ns 150 have been separated 
on a single tree. 

When the bark of an Exogenous tree is examined, it will lie found 
to consist of four parts or layers, which to a greater or less extent ean 
ho made out in every tree. Those layers have been technically called 
the Epidermis, the EpiplUrnim, the Mesophla*um, and the EndophUeum. 

The Epidermis is but a continuation of that layer of condensed 
cellular tissue which is found on the external surface of every part or 
organ of tho plant. It varies in thickness as well as compactness in 
almost every tree. It is frequently split up by tho growth of tho 
layers which lio beneath it, aud with the next layer is separated from 
tho stem in large pieces, as is tho case in the common Birch (Betula 
alba), hike the epidermis on the leaves, it possesses stomates, which 
in the case of plants, as the Oactaceie, seem to possess the ppwer of 
performing tho functions of the same, organs on the leaf. The epi¬ 
dermis is variously coloured as well os affected by tho colour of the 
layer immediately beneath it. 

The Epiphlemm is the outermost layer of hark; it is composed of 
cellular tissuo, and when cut through presents under the microscope 
a tabular appearance indicative of pressure above aud below.. This 
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layer is very variable in its development. Sometimes it grows to a' 
very remarkable extent., as ia Keen in the Cork Oak (Quercus Haber), 
in which the layer of the hark used for making corks, &c., is the 
onduplilscum. On this account it lifts boon called tho Suberous Layer. 

It occurs in other plants besides the Quercus Sober, and constitutes a 
vory pretty variety of tho common elm, in which, in consequence of 
the growth of tho suberous layer, tho stem becomes quite altered in 
character. 

The Mcsophlatum lies immediately benoath thotpiphliemn; it con¬ 
sists of a layer of polyhedral cellular tissue, and in the colls of which 
it is composed the colouring matter of the bark is deposited. It is in 
thoso coIIb that chlorophyle is deposited in the stems of most young 
plants, which give to them their green and fresh appearance. Kven whon 
tho epidermis has assumed another colour the opiuhlamm often appears 
quite green, as is the case in the common Elder (Hamhaem nigra). 

The mosophliBum, with the epiphlatum above it, is often split by 
the growth of the emlophlsoum benoath, giving to trues the rough 
broken surface which they often present. Tho mesophheum and 
cpiphltcuin are occasionally thrown off from tho same cause os the epi¬ 
dermis. The under layers grow rapidly, and the union between them 
and the upper layers being maintained by no organic matter, the latter 
is thrown off. This takes place in the Plane (Plat an us), in which large 
masses of tho cpinhlamm are constantly flaking off. New cellular layers 
in this ease are formod below, anil it is supposed that this process ex¬ 
plains the reason of the tolerance which tho planes exhibit of a London 
atmosphere. In other trees the function of tho bark is interfered with 
by the particles of carbon and perhaps gases affecting the function of 
the bark, whilst the piano, constantly renewing the outer layers of 
its bark, is not liable to this interruption. Whutl/er this explanation 
be tin) true one or not, it is certainly very remarkable, that of all trees 
the plane flourishes best in the squares of tho metropolis. 

The Enduphlaum, or Liber, is the inner layer of tho hark, and con¬ 
sists of woody fibre ns well as cells, that is, of vascular as woll os 
cellular tissue. Tho vascular tissue grows hero in thoform of bundles, 
as it does in tho wood itself. Its fibrous character is made manifest 
during the growth of many trees. In the vino it is thrown off with 
the layers above it by the growth of tho wood underneath. In tho 
Lace-Bark Tree (Lagetla Lint (aria), tho growth of the wood beneath 
the bark causes Buch an arrangement of the fibres that they arc separated 
from one another, but making junctions where they cross, they form 
a natural kind of net-work, which has been oinployud as a substitute 
for artificial net-work in tho construction of ornamental clothing. 
The liber of the bark of plants is much loss dense than tho wood; 
hence, whore pliable materials are required, it is often made use of, os 
in the construction of mats from tho bark of a species of Tilia, and the 
uso of the burk of various trees in different parts of the world as a 
substitute for cordago. 

The bark is nourished in the Baiuo manner ns the wood of tlio tree, 
by sap earned into tho stem from tho roots below. The oellulnr and 
vaseuliu' tissue of which it is composed, as long as they live, are 
capable of producing new colls, by which a now and increasing growth 
is ever supplied. 

(Schloiden, Principles of Scientific Botany ; Liudloy, Introduction to 
Botany ; Balfour, Manual of Botany.) 

BARLE'RIA, a genus of plants belonging to tho natural order 
Acanthaestr, and characterised by the spiny processes of its bracts, 
the large size of the upper and lower sepals, and its funnel-slmped 
corolla, which is often so twisted that tlio upper segment becomes 
lowest. Tho spocios are natives of various parts of tho East Indies. 
A few of them nave been introduced to our gardens, of which Barkria 
Input ina, with its large bracts resembling hops, and B. Prionitis, a com¬ 
mon swamp-plant in Java, are the most rcmnrkable. They all require 
to be cultivated iu a hot-house, and are propngatod readily by cuttings. 

BARLEY. [Hohdkcm.] 

B^BOLITK, a synonym of Withcritc, the native carbonate of Barytos. 
[BaiiytksJ 

BA'ROMETZ, a singular vegotablo production, of which, under tho 
name of Scythian Lamb, many fabulous stories arc told. It was said, 
among other things, to be part animal, part vegetable, and to have the 
power of devouring all other plants in its vicinity. It is in reality 
nothing but the prostrate hairy stem of a fern called Aspidium Baro- 
metz, which, from its procumbent position and shaggy appearance, 
looks something like a crouching animal, just as the hairy tawny emi 
of the Trichomanes Canarimsis looks like a hare’s foot, whenco its 
English name of Hare’s Foot Fern. [AsrmiUM.] 

BARREN FLOWERS, in Botany, are either those which boor only 
stnmens without a pistil, or which huvo neither stamens nor pistil 
Flowers of the former description are vory common: those of the 
lattor kind are chiefly found in Grasses and Sedges, whore they ofton 
consist uf nothing more than a deformed scale. 

BARKIS, a namo given on tho coast of Guinea to two vory different 
animals, tlio Chimpanzee or African Apo (Pithccus Troglodytes), and 
the Mandrill (Gynoccptndas Mormon), a large and formidable spuciesof 
baboon [An:; Baboon ; Chimpanzee.] • 

BARS0W1TE, a mineral occurring in massive and iu granular dis¬ 
tinct concretions. Its colour is snow-white; fracture splintery or 
imperfectly foliated; hardness 5'5 ; lustre of the compact varieties 
dull; of the granular, feebly pearly ; translucent on the edges. Tb 


spocific gravity is 2740. It occurs at Barsowskoj, in tho Ural Moun¬ 
tains. It has tho following composition :— 


Silica.49-08 

Alumina .» . . . . . . 32-70 


Lime.1816 

BARTSIA (in honour of John Bartsch, M.D., a friend of Linmcus), 
a genus of plants belonging to the natural order Scrophvlariaceir. _ It 
has a bell-shaped 4-fid calyx, a tubular ringeut corolla, a pointed many- 
Hooded capsule, the seeds compressed at the hilum, with winged ribs 
on the bock. There is but one British Bpecios, the B. alpina, which 
has ovate, opposite, bluntly-sorrate, Blightly-clasping lcavos. It is a 
rare plant, and only found in alpine pastures. The B. Odontites of 
Smith’s ’ English Mora ’ is now referred to 'the genus Euphrasia, as 
E. Odontites. [Euphrasia.] B. alpina is found iu Bubalpine regions 
throughout Europe. 

B. maxima has a branched stem, opposite lower loaves, alternate 
superior ones, oblong, bluntly and coarsely toothed; lower lip'of 
corolla longer than the upper ono, segments of the lower lip obtuse, 
equal in size. It is a native of Candia, and attains a height of one 
and a half or two feet. B. Trixago is a native of the south of Europo 
and Asia. B. acuminata is found in Amorien. B. viscosa of Smith is 
now Trixago viscosa. It has opposite leaves, the upper ones alternate, 
ovate-lanceolate, Bessile, acutely serrate. The genus Trixago differs 
from Barlxia in its soedg being slightly angular, very minutely crenato- 
l-ibbed, with a basal hilum. Babington and Koch both adopt the genus 
Trixago, but tho latter refers B. viscosa of Smith to tho genus Euph rasia. 

(Don, Gardener's Dictionary; Koch, Flora Uermunica; Babington, 
Manual.) 

BARYTES, or BARYTA, the Oxide of Barium. Tho Oxide of 
Barium is found in the earth in combination with acids, principally 
the sulphuric and carbonic. 

Native Sulphate of Barytes, known by the name of Heavy Spar, also 
Hepatite and Bologna Spar, presents itself iu various forms, as crystal¬ 
line, fibrous, soccharoid, compact, and earthy. Tho crystals are usually 
tabular, in modified rhombic aud rectangular prisms. Its degree of 
hardness is from 3 to 3'5, and tho specific gravity from 4'3 to 47. 
Some varieties are fetid when rubbed. It is composed of sulphuric 
acid 34, and barytes 66. It decrepitates before the blowpipe, and 
fuses with difficulty. It is distinguished by its heavy spocifio gravity 
from Oclestine and A rragonite, and from tlio various carbonates by not 
effervescing with acids. Heavy Spar ia often associated with the ores 
of other metals. 

This substance is much used in the arts. It is ground up and used 
ns white paint, and also for adulterating white lend. Mixed with 
equal parts of white lead, it is sometimes called Venice White; and 
another variety, with twice its weight of barytes, is called Hamburgh 
White ; and another, one-third white lead, is called Hutch White. The 
barytes in thc-Bu mixtures seems to prevent the white lead from being 
tarnished by sulphuretted hydrogen, and they are therefore preferred 
for some kinds of painting. The variety called Bologna Spar is highly 
phosphorescent after culcination. Attomorphite is a synonym of 
Heavy Spar. Onwtc is a massive variety. Hreelitc is a sulphate of 
barytes and lime. 

Nativo Carbonate of Barytes, Withtrite, BaroliU, is romarkablo for its 
high specific gravity, being 4'3. It is prismatic, and occurs generally 
in 6-sided prisms, or modified rhombic prisms, very imperfectly 
cleavablo. It is also found in globular botryoidal shapes, showing a 
prismatic structure. It is brittle, and decrepitates before the blow- 
pipo, fusing easily into a transparent globule, which becomes opaque on 
cooling. It effervesces with nitric acid, and is composed of barytes, 
77'6, and carbonic acid, 22'4. It is found chiefly at Alston Moor iu 
Cumberland, and Anglezorke in Lancashire, and also in Styria. 

WUhaute is a poisonous mineral, and is used for killing rats. It ia 
also employed in pyrotechny for making the nitrate which gives a 
yellow colour, and it is used as a water-colour. Baryto-Calcite aud 
HromlUe are varieties, the former from Alston Moor in Cumberland, 
the latter from Bromloy Hill. They consist of tho"carbonate of lime 
aud baryta. Sulphato-Carbonate of Barytes is a variety containing tho 
sulphate of barytes. 

(Dana, Manual of Mirutralogy.) 

BARYTO-CALCITE. [Barytes.] 

BARYTO-CELESTINE, a sulphate of Barytes and Strontio. 
[Strontla.] 

BARYTO-STUONTIANITE, a carbonate of Barytes and Strontia. 
[Strontia.] 

BASALT, a hard dark-coloured rock of igneous origin. The 
chemical composition is variable, os appears front different analyses, 
two of which, by Boudant and Phillips, are as follows 


Silica . . , 

Bcudont. 

Beaulieu. 

69'5 

rii mips. 
Saxony. 
44'60 


Difference. 

1500 

Alumina . . . 

US 

1676 

# 

6'25 

Limo 

l'S 

9'60 

* 

8-20 

Magnesia . . . 

O'O 

2'26 

• 

2'25 

Soda 

6'9 

2'60 

* 

3-30 

Potash . . - . 

1-6 

000 


1-60 

Oxide of Iron. 

20-2 

2000 

• 

0'20 

Oxide of Manganese 

O'O . 

012 

• 

012 







39J BASALT. 


True Basalt has been regarded as composed of Augite, Felspar, and 
oxide of iron ; but this definition is far too limited for eithor theoreti¬ 
cal or practical purposes, unless the constituent minerals be considered 
of variable chemical compositions, as appears to bo tho ooso. Since 

Augite and Hornblende may, from the researches of lloBe, be regarded 
as the Bame mineral, it follows that a very fine-grained Greenstone, 
containing a considerable per-centnge of oxide of iron, can, even under 
this definition, be considered a truo Basalt. There can indeed bo little 
doubt that the same igneous rock has been termed Greenstone when 
the grains of Felspar and Hornblende wore sufficiently distinct, which, 
whon exceedingly fine-grained, lias been named Basalt. Basalt can 
only bo considered os one variety of that moss of melted rock which 
has been ejected at various periods from beneath the crust of tho 
globe, and to which various names havo boen assigned, according to 
the characters which circumstances have impressed upon different 
portions of it 

Like others of the same class. Basalt occasionally passes into many 
rocks which havo been in a state of fusion beneath the surface of tho 
earth, and subsequently ejected. Dr. Hibbert notices a passage of 
Basalt into Granite in tho Shetland Islands. (Brewster’s ‘ .Edinburgh 
Journal of Science,’ vol. i. p. 107.) When however wo view tho mass 
of igneous rocks generally, it appears that Basalts era the products of 
comparatively late goologicid epochs. We may therefore infer that 
during tho earlier states of our planet, conditions were not favourable 
to their production, or at least to their propulsion to the surface; 
though probably some varieties of Hornblende Rock, particularly when 
impregnated with much oxide of iron, do not differ materially from 
Basalt in their chemical contents. The mode of occurrence of these 
rocks and of Basalts is however very different. 

Basalt is a rock of very extensive occurrence on the surface of tho 
earth, and is very frequently detected in the vicinity of volcanoes, 
both extinct and active. The greatest mass of Basalt yet observed is 
that noticed by Colonel Sykes in the Deccan, constituting tho surface 
of many thousand square miles of that port of Indio. This immenso 
maSH of Basalt is either massive, prismatic, or globular, occurs in hori¬ 
zontal beds, and is traversed by dykes [Di ke] of Basalt, which some¬ 
times cross each other. There is no traco of any crater in this 
basaltic region; and indeed this is tho case with numerous other 
districts of Basalt., whenco it bos been inferred that such tabular masses 
have not been ejected from a conical vent similar to those of volcanoes, 
but that tho Basalt of which they are formed rose through cracks and 
fissuies while in a highly liquid state, spreading out in sheets of 
melted matter over the adjacent rucks. 

As Basalt is frequently columnar, it is a rock which has excited 
much popular attention, and 
travellers havo been some¬ 
times inducod to dosoribo 
racks as basaltic merely be¬ 
cause they were columnar, 
which howover is a character 
that this rock possesses in 
common with many others of 
igneous origin. When Basalt 
occurs in horizontal tabular 
masses, and is columnar, the 
columns are generally perpen¬ 
dicular, as in the annexed 
figure. When Basalt forms 
the substance of a perpendi¬ 
cular dyke, cutting through 
other rocks, and is columnar, 
tho columns are usually hori¬ 
zontal, in the manner repre¬ 
sented beneath, a being the 
basaltie dyke, and 6 6 the rocks 
through which the dyke passes. 

Basaltic columns are some¬ 
times also curved, and of this 
modo of occurrence there is a 
boautiful example in the island 
of Staffa. 

When basaltic columns are jointed, and exposed to the destructive 1 
action of breakers on a coast, they often present the appearance of 
somo great ruined 
work of art. Such 
deceptive appear¬ 
ances are however 
not confined to 
coasts, for in some 
countries, and es¬ 
pecially in India, 
masses of Basalt 
rise suddenly from 
the plains, and the 
broken columns, 
shooting upwards, may readily at- a distance bo mistaken for 
buildings. When viewed from above, the heads of a number of 
basaltie columns, if unbroken, appear like a pavement composed 
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of numerous polygonal pieces of stone fitted into each other, as in the 
following figure. 

According to Mr. Gregory Watt tho 
columnar structure of llusult i a <i, lo to 

the pressure of numerous spheres or 
spheroids on each other during tho cool¬ 
ing of tho rock, such sphores or sphe¬ 
roids being produced in plnnon of refri¬ 
geration or absorption. This author 
took seven cwts. of an amorphous Basalt 
named Rowley Rag, kept it in fusion 
for more than six hours, and cooled it so gradually that eight days 
elapsed before it was taken from tho furnace. The shape of the mass 
was uneven, and while the thinner portion was, in cuu,.cqucncu of 
more rapid cooling, vitreous, the thicker wns stony, tho one Btato 
passing into the other. It was observed that numerous spheroids had 
been formed, sometimes two inches in diameter. They were radiated 
with distinct fibres, the latter also forming concentric coats when 
circumstances were favourable to such an arrangement. When (lie 
temperature had been sufficiently continued, the centres of the 
spheroids became compact before they attained tho diameter of half 
an inch. When “ two spheroids came into contact no penetration 
ensued, hut the two bodies became mutually compressed and sej«i- 
ratod by a plane, well defined, and invested with a rusty colour,” and 
when several met they formed prisms. 

Tho following are Mr. Gregory Watt’s inferences from these facts :— 
“ In a stratum composed of an indefinite number in superficial extent, 
hut only ono in hoight, of impenetrable sphuraids, with nearly equi¬ 
distant centres, if their peripheries should come in contact in the same 
plane, it seems obvious that their mutual action would form them into 
hexagons ; and if these were resisted below, and there was no opposing 
cause above them, it scorns equally clear that they would extend their 
dimensions upwards, and thus form hexagonal prisms, whose leugtli 
might bo indefinitely greater than their diameters. Tho farther tho 
extremities of the radii were removed from the centre, tho greater 
would ho their approach to parallelism; and tho structure would ho 
finally propagated by nearly parallel fibres, still keeping within tho 
limits of the hexagonal prism with wliieii their ineipieiit formation 
commenced ; and the prisms might thus shoot to nu indefinite length 
into the undisturbed central mass of tho fluid, till their structure 
was deranged by tho superior influence of a counteracting cause." 
(‘Observations on Basalt, &c. 1 i'hil. Trans.,’ 1804.) 

According to this theory, which is certainly tile heat hitherto 
framed to account for the columnar structure of Basalt, the irregu¬ 
larity of tho prisms would 
obviously depend upon the un¬ 
equal distances of the centres 
of tile spheroids, aiul the con¬ 
sequent unequal pressure; and 
it is further inferred that tho 
joints sometimes observable 
in basaltic columns correspond 
with tho concentric coats 
noticed nluivc. Two of the 
most beautiful examples of 
columnar Basalt hitherto dis¬ 
covered are foil ml in the British 
Jslands,oiicforrning the Giant’s 
Causeway, on tho north coast 
of Ireland, and tho other 
at Staffs, among the Hebrides. 
The largest columns yet ob¬ 
served are found at Fairhead 
at tho former place, where, 
according to tho accurate 
measurement of some by the 
Ordnance Trigonometrical Sur¬ 
vey of Ireland, they are 317 
feet in height, the sides of 
these enormous prisms occa¬ 
sionally measuring !i feet,. 

Some non-columnor Basalts present no trace of any particular 
arrangement of parts, while otliers show a globular structure, so that 
when the reek becomes more decomposed it has the appearance of 
numerous bombshells and cannon-balls cemented together by a fomi- 
giuuus substance. This globular structure is sometimes also apparent 
when tho decomposition of tho reck has not been considerable,’being 
well exhibited in the concentric arrangement of coats of Basalt round 
centres at variable distances from each other. 

Other Basalts are amygdaloidal, containing a variety of substances, 
such ns Agutes, Onyxes, and other minerals, which havo boen infil¬ 
trated into cavities formed by bubbles of gns or vapour while the rack 
was in a state of fusion. As these bubbles havo somcfciinos been 
lengthened by the flow of the rock before it finally cooled, thb infil¬ 
trated contents filling such lengthened cavities have tho appearance of 
almonds sticking in the mass of the rock, whence the name amygda¬ 
loid. When, as sometimes occurs, a groat tabular mass of Basalt is 
composed of superimposed bods, somo columnar, some amorphous, 
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and others amygdaloidal, these characters are sufficient to authorise a 
conclusion that the whole mass has not been produced at one upburst 
of Basalt, but that there were several flows of melted matter to which 
different conditions gave different characters; the amygdaloidal struc¬ 
ture particularly pointing to the absenoo of very considerable pressure 
upon the Basalt so characterised, before it became solid. 

BASANITE, a variety of Jasper. [Jasper.] 

BASICERINE, a hydro-fluoride of Cerium. [Cesium.] 

BASIL. (Calamtstha.) 

BA'SILISK ( BamUscut , Daudin), a genus of Saurian Hep tiles, 
belonging ta the Iguanian Family. It is to be observed that the 
Basilisk of modem Erpetology is a very different animal from the 
Basilisk (0<urt\l<ntos) or Royal Serpent of antiquity, the Tscpha or 
Ttiplwni of the Hebrews, which is translated Cockatrice in our English 
version of the Scriptures, and which was formerly the subject of ho 
many fabulous narrations. [Cockatrice.] 

The Basilisks are distinguished from other gonora of the Iguanian 
Reptiles by the absence of the lax and dilatable skin under the 
throat, by tho want of thigh pores, and still morn particularly by the 
elevated crest or fin which, like the dorsals of some fishes, runs along 
the whole length of the back and tail, and is supported by the spinous 
processes of the dorsal and caudal vertebne. To tho occiput is 
nttoched a membranous bag, which the Basilisk has tho power of 
distending with air, or emptying, ns its occasions require, and which 
appears to supply in this genus the absence of tho dilatable skin on 
the throat, with which nature has furnished the guanos, either as a 
reservoir to contain a quantity of fresh air to supply their necessities 
while diving, or by enlarging their magnitude wjthout adding to their 
weight, to assist them in the actions of swimming and in keeping tho 
head above water, or perhaps for both these purposes. In tho parti¬ 
cular cose of the Basilisks, their aquatic habits arc still more power¬ 
fully increased by the vertical fin of tho back, which, like that on 
the tail, is capablo of being erected or depressed at the will of the 
animal, and consequently, whilst it does not impede its motions on 
the dry land, greatly facilitates its power of swimming and moving 
about in tho water. In short, these animals may be said to carry 
about with them a portable swimming apparatus, which is of the 
utmost servico to thorn as aquatic animals, without oncumbering 
them at qther times,- a beautiful provision of nature to supply the 
deficiency of palinatcd or webbed fcot, which, os in the cose of all other 
palmated animals, would hare reduced tho progression of tho Basilisks 
on land to a slow and awkward gait, and rendered it altogether 
impossible for them to ascend trees or move securely among their 
branches. Yet their whole organic structure, the length of their 
limbs, and the division and flexibility of their toes, all announce tho 
rapidity of movement and arboreal habits of those animals, in*whicli 
are united, by the moBt simple means, functions and habits the most 
directly opposed to one another. The gonus Ophryctma of authors 
exhibits much of the same structure, though perhaps not quite so 
strongly developed, nor is it easy to conceive any just grounds for 
separating these animals from the Basilisks. Two spocies only are 
usually referred to this genus. 

1. JB. mitratu* (Daudin), the Hooded Bnsilisk, measures 7 or 8 inches 
from the nose to tho origin of the tail, which is itself nearly twice as 



Hooded Ilnsilislt (/I. mitrahm ). 

ong again, being 19 qr 20 inches in length. This animal is easily 
reongnised by the generio characters already described, and more 
especially by the bag or hood of the occiput, which may be said to 
be in a manner peculiar to it, Bince it is but slightly indicated in the 
other speoios; this bag, when distendod with air, is about the size of 
a pullet’s egg. The general colour is a mixture of vinous and sandy 
brown, slightly marbled on tho back and sides with different shades of 
blue, and silvery-white on the bolly. Transverse bands of a deep- 
brown colour, but broken and irregular, pass down tho Bides from the 
dorsal fin to the flanks; two small whitish bands pass over the eyes 
and from the corners of the mouth, and are prolonged upon the sides 
of thi neck; and the tail is so remarkably attenuated towards the 
extremity, as to show tho articulations of the vortebnc beneath. This 
species inhabits Guyana and the tropical parts of South America 
generally. Its habits have been sufficiently notioed in speaking of the 
general characters of the genus. 


2. B. Amboinmtis (Daudin), the Crested Basilisk, a large species, 
upwards of 3 feet in length, is of a green colour, marked with white 
lines on the head and neck, brown on the back and tail, and silvery- 
white on the belly, Irregularly dotted with numerous white points. 
This* species, as its scientific name imports, is ah inhabitant of 
Amboyna and the islands of the Indian Archipelago generally. It 
keeps in the vicinity of rivers and fresh-water ponds, where it loves to 
bask on the branches of the trees which overhang -the stream. On 
the first appearance of danger it drops into the water, and conceals 
itself beneath some rock or stone, whence it may be takoti with the 
naked hand, or with a noose, for it is a stupid and timid animal. It 
is caught for the sake of its flesh, which is white and as tender ns 
chicken; in taste it is Haid to resemblo venison. The female deposits 
her eggs in the sand, and leaves them to bo hatched by tho sun, paying 
no attention afterwards to her young progeny. 

BASIL08AURUS, tho gooeric title proposed by Dr. Harlan for a 
large fossil animal, of which the rumuins wore collected in Tertiary 
Strata on tho river Washita in Louisiana. The aiiimal was jirobnbly 
70 feet long. Professor Owen has referred it to the Cetaceans, under 
tho title of Znujladon Cctauleu. 

BASIN. In Geology, depressions of the strata occasioned by 
synclinal dips are thus designated, especially such as are on a large 
spile. Thus tho Tertiary Basins of London, Hampshire, and Paris, 
resting on Chalk; the Coal-Basin of South Wales, resting on Old Rod- 
Sandstone ; and, in a larger sense, the European Basins between the 
Ural, the Scandinavian chains, ami the Pyrenees, Alps, ft c. Some of 
those Basins are due to the original circumstances of deposition ; others 
have acquired their configuration from elevations and depressions of 
particular geographical areas. 

BASSE, a Fish. [Lahkax.] 

BA'SSIA, a genus of plants belonging to the natural order 
Sapotacccc. It has a calyx of four or five leaves, a monopetnlous 
fleshy corolla, with its border generally 8-parted, and a great number 
of stamens. Tho ovary terminates in a long taper style, and contains 
from six to right 1-seeded ceils. The fruit lias a pulpy rind, with 
not more than three or four cells, the remainder being abortive. 

Tho spocies are found in the East Indies and in Africa, whore they 
are of great economical importance on account of the abundance 
of a sweet buttery substance which is yielded by their seeds when 
boiled. 

B. butyracea, the Indian Butter-Tree, the Fulwa, or Phulwani-Tree, 
is found wild on the Almora hills in India, where it grows to n 



Indian Butter-Tree (Damn butyracea). 

considerable size, its trunk sometimes measuring 50 feet in height, and 
5 or 6 feet in circumference. It has broad, oval, long-stalked leaves, 
from 6 to 12 inches long, smooth on their upper surface, hairy on 
their under. The flowers, which are large and pale-yellow, hang down 
near the tips of the branches, from the axus of the leaves, and 
generally grow throe together. They are succeeded by smooth, pulpy 
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fruits, about as large os a pigeon’s egg, usually containing two or three 
roundish light-brown seeds. From these is produced a fat-like 
substance, which is u kind of vegetable butter, concerning whioh we 
find the following information in the ‘Asiatic Researches,' by Dr. 
Roxburgh“ On opening the shell of the seed or nut, which is of a 
fine chestnut colour, smooth and brittle, the kernel appears of the 
sise and shapo of a blanched almond. The kernels are bruised on a 
smooth stone, to the consistency of cream, or of a fine pulpy matter, 
which is then put into a doth bag, with a moderate weight laid on, 
and left to stand till the oil or fat is expressed, which becomes 
immediately of the consistency of hog’s-lord, and is of a delicate 
white colour. Its uses are in medicine, being highly esteemed in 
rheumatism and. contractions of the limbs. It is also much valued, 
and used by nativos of rank as an unction, for which purpose it is 
generally mixed with an ufr (aromatio oil) of some kind. Except the 
fruit, which iB not much esteemed, no other part of the tree is used. 
After the oil has beou expressed, the dregs are employed by the poor 
as food. This Phnlwara Butter will keep many mouths in India 
without acquiring uny bad colour, taste, or smell, and might no doubt 
be substituted advantageously for animal butter. The timber is of 
no value, being nearly as light as that of the Semul, or Cotton-Tree 
(Bombax heptaphyllum)." 

B. lunffifulin, the Indian Oil-Tree, is a large tree, a good deal like tlig 
last, but its leaves aro narrower, and its Sowers much more fleshy. 
It is a native of the peninsula of India, and is found in plantations 
along the southern coast of Coromandol, where it is called the Illupio- 
Tree. Its fruit iB yellowish, and yields by pressure a valuable oil, 
which is used by the poorer natives of India for their lamps, for soup, and, 
instead of better oil, for cookery. The flowers also are roasted and eaten 
by the Indian peasants, or bruised and boiled to a jelly, and made into 
small halls, which are sold or exchanged for fish, rice, and various 
sorts of small grain. The wood is as hard and durable as teak, so that 
this is one of tho most generally useful troes found on the continent 
of India. 

B. latifolia, the Maliwo, Mudhaea, or Madhooka-Tree, has oblong 
leaves, and a corolla with a very protulsjrant tube. It is a native of 
the mountainous parts of the Circars and of Bengal, where it forms a 
middling-sized tree. Its wood is hart! and strong, and proper for the 
naves of wheels; its flowers arc eaten raw by tlie natives and by 
jackals, and they yield by distillation a strong intoxicating spirit. 
From their seeds a considerable quantity of greenish-yellow oil is 
obtained, which is found useful for the Hiipply of lamps j it is, 
however, inferior to that of tho last Hpccics. It is curious that this 
oil stains linen or woollen cloth as animal oil does, while the fatty 
substaneo of the B. butynieea possesses no such property, hut when 
rubbed on cloth leaves no trace behind. 

A fourth spocies Jins been named B. Parkii and is belie veil to be 
the Sheii-Tree, or African Butter-Plant, which is so very important an 
nrticlo of African internal commerce; and which it would apparently 
lie extremely desirable to introduce into the West Indies and Bengal, 
ns a new Bource of internal weulth. This is the plant which is 
frequently spoken of by Park in his ‘ Travols in Africa’:— 

“ The people were everywhere employed in collecting the fruit of 
the shea-trees, from which they prepare a vegetable butter, mentioned 
in tho former part of this work. These treesgrow in great abundance 
all over this part of Bambarra. They aro not planted by tho natives, 
but are found growing naturally in the woods ; and in clearing wood¬ 
land for cultivation, every tree is cut down but tho shea. The tree 
itself very much resembles thp American oak, and the fruit, from the 
kernel of which, first dried in the sun, the hotter is prepared by 
boiling the kernel in water, has somewljat tho appearance of a 
Spanish olive. The kernel is enveloped in a sweet pulp, under a thin 
green rind ; and the butter produced from it, besides the advantage 
of its keeping the whole year without salt, is whiter, firmer, and to 
my palate of a richer flavour than the best butter 1 ever tasted made 
of cow’s milk. The growth and preparation of this commodity seem 
to bo amongst the first objects of African industry in this and the 
neighbouring states, and it constitutes a main article of their inland 
commerce.” - • 

Duncan has also givon an account of this tree, and expressed his 
eonvietion that it might become an important article of commerce 
botwoon Europe and Africa, as it is available for all the uses for which 
tlie hard oils aro used in the arts and manufactures. 

BASSUS, a genus of Insocts, belonging to tho order Ili/inenoptera, 
and the family Brac<mid(e. These are four-winged flies, with long and 
narrow bodies. They frequent the flowers of umbelliferous plants. 

BAT. [Cueuioftkba.] 

BATA'KA, D’Azara’s name for the Bush-Shrikes, forming the 
gonus Thamnophilus of Vioillot. Mr. Swainson considers the typioal 
group to consist of the species with long tails; and of this division, 
i'hamnophilu* Viyorsii (Such), Vanya striata (Quoy and Oaimord), 
nuty be takon as on illustration. 

Dr. Such states this to be the largest species yet known, and givos 
13 inches as the length of the body. The bill is black, and very much 
compressed. In the mole (which is the sex here figured) the back, 
wings, and tail are black, broadly bandod with fulvous, and the under 
part of the body is a dirty whitish-brown. On the head is a rufous 
crest which is blackish at tho apex. In the female the bands are 


colon!? 1 an< l crest blackish, and the under port of the body ash- 



Thanvnuphilu* jiirriim, the Spotted Shrike of T.athain, is an example 
of the round and comparatively short-tailed division. 



Spotted Shrike ( 1'hiimimphitiu navitu). 


Loach thus describes it from a specimen in the British Museum :— 
“Black; back and belly ash-coloured ; tho former anteriorly spotted 
with white; quills of tho wings externally, and tho tips of those of 
the tail, white; under port of the Iswly axil-colour, of which colour 
tho bock partakes in a considerable degree.” 

BATA'TAS, the Malayan name of a Coiivolvuloceous plant, tho root 
much eaten in tho Houth of Europo before tlru cultivation of tho 
potato, which both became a substitute for it, and appropriated its 
name. It has generally been considered a species of Convolvulus; 
but Professor Choisy in his recent classification has erected it and a 
few others into a peculiar genus, distinguished by having an ovary 
with four cells, in each of which tliaro is only one seed. 

Tho only species of any general interest is the Batatas ednlis, the 
Convolvulus Batatas of authors, the Sweet’Potato. This plant, origi¬ 
nally found wild in the Malayan archipelago, has boon gradually dis¬ 
persed over all tlie warmer parts of the world, where it is still^n object 
of culture for the sake of its roots, which, when roasted or boiled, are 
mealy, sweet, and wholesome, but slightly laxative. It is a perennial 
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plant, with long creeping stems, leaves variously lobed and angled, 
and pale purple flowers about an inch long. It is impatient of cold, 
and consequently unfit for cultivation in tho northern parts of tho 



Sweet Potato [Jiathtat cdulit). 


world; but it is a productive agricultural plant in many warm 
countrios. It is partially cnltivittod in the south of Spain and of 
Franee, whence its roots nro sont to the markets of Madrid and Paris, 
where they are hold as a delicacy. They however have tho great fault 
of keeping badly, being very opt to become mouldy and to decay, 
unless extraordinary pains sire taken to preserve them dry. They 
ore sometimes raised in the hothouses of the carious in this country. 
B. Jala pa has none of the properties of the plant after which it is 
named. [Convot.vulaceau 

HATOLl'TES, a genus of Fossil Shell* established by Montfort, and 
placed by him among hw Coquilta Univalve * CloisonnHet. Montfort 
states that those shells acquire a very great length, and that they 
constitute mnssos of rook in the High Alps. [Birostriteb ; Hir- 
runiTKS.] 

BATRA'CHIA, FOSSIL. The number of Fossil Reptiiin referriblo 
to this division is gradually enlarging, though still very small. To 
the Anourous Batrnorians wo must, with Jager and Profossor Owen, 
refer the Labyrhithodons of the New Red-Sandstone Series of 
Warwickshire and Wirtemberg (which include tho Cheirotheria 
whose foot-prints ornament the Rod-Sandstones of England and 
Germany); while the tertiary fossil of Oeningen (which Scheuchzer 
imagined to be a human skeleton) is determined by Cuvier to be 
analogous to the Newt of Europe and the Menopoma of North 
America. Remains of Frogs and Salamanders occur in the Tertiary 
Brown Coal-Beds of the Rhine Valley. [Amphibia.] 

BATRACH1TE, a mineral, whioh is a variety of Olivine. [Olivine.] 

HATRACHOSPERMEdS, a tribe of plants referred by some writers 
to the order Fucaceet. It is regarded by Harvey as an aberrant group 
of Chlorospermece lending through Fctocarpacetr to Melanotpcrmea. 
[Ai,a®.] The species have a polysiphonous frond composed of a 
primary thread, surrounded by parallel accessory ones. The vesicles 
are terminal or lateral and clustered. 

The principal genus of this family is Batrachospermvm, which have 
got this name from Birptutot, a frog, ami mrippa, a seed, on account 
of their gelatinous fronds giving them the appearance of the ova of 
tho Amphibia. Tho species are flexible, and have a gelatinous cha¬ 
racter. The surface is covered with innumerable little hairs, looking 
like cilia, which give them a very beautiful appearance under the 
miorosoope. They mostly inhabit pure and running waters where the 
force of the stream is not considerable. On removing them from the 


water tho hairs, which are expanded whilst immersed, collapse, and 
they appear liko masses of jelly without any traces of organisation. 

Several spocies of this genus have been described by Dr. Hassall as 
inhabiting streams in the neighbourhood of London. B. maniliforme 
is figured in Lindley’s ‘Vegetable Kingdom,’ p. 20; and Hassall has 
figured some of his new species in his ‘ British Fresh-Water Aigfc.’ 

BATRACHOHPERMUM. [Batkachobmirme*.] 

BATTU.8, the generic title proposed by Datman tosreplaco the name 
Aynottus which Bmngniart gave to some minuto trilobate Crustacea 
which occur in the Silurian Limestones of Norway, Wales, ftc. 

BAITHI'NIA, a genus of plants belonging to tho natural order 
fay mainour. Linnams applied the name very happily to commemo¬ 
rate tho merits of the two Bauhins, for the genus is remarkable for its 
leaves being generally divided into two twin lobes. 

The species are usually twining plants, found in the woods of hot 
countries, and ofton stretching from tree to tree liko living cables, 

forming with other plants 
an almost insurmountable 
obstacle to the traveller 
who would penetrate the 
recesses of a tropical forest. 
Some of them however are 
small trees, as for example 
B.porrnta, which in Jamaica 
is called Mountain Ebony, 
because its wood is sheathed 
with black. Their flowers 
are often very beautiful, 
for which reason they havo 
long been cultivated in tho 
hot-houscs of Europe ; but 
they are too impatient of 
the wretched treatment 
they usually receive in 
Btoves to flourish and pro- 
duco their noble blossoms. So long as these plants are cramped in 
earthern pots we must not hope to see in Europe those noble flowers 
which are described by tho travellers who hove visited the forests of 
America and India. 

Tho bark of B.. raeemosa and parviflOra lias boon employed in 
muking ropes. A brownish-coloured gum is said by Roxburgh to be 
yielded by //. retusa. A gum is also collected from B. emaryinata in 
tho Doyra Doon, which is called Sem-ke-gond. Tho flowers and burls 
of B. tomentosa oro dried, and used in Indio as remedies in dysentery. 
Their astringcncy is probably due to the presence of tannin, and one 
species, B. vnrieyata, has a sufficient quantity of this substance in its 
bark to render it useful in tanning. Tho leaves of various Buuhinias 
are used in Brazil under the names of Unha de Boy, or Ox-Hoof, as 
demulcont remedies. 

BDE'LLIUM, commonly called a gum, but in realitv o gum-resin, 
the origin of whioh has lieen a subject of doubt. It would appear that 
there are several kinds of Bdellium, the soureo of two of which seems 
now to bo ascertained; tho others are matters of controversy. The 
Bdellium of the ancients, said by Pliny (xii. 9) to be brought from 
Bnctria and other parts of Asia, still comes from Asia. Tho Bdellium 
of Africa is yielded by tho Bahamodendron Africanttm. Dr. Royle 
says that Indian Bdellium is produced by a species of Balimaodendron, 
called by Dr. Roxburgh A myris Commiphora (*F1. Ind.’ ii., p. 244), 
Amy r it Ay Mocha (‘Calcutta Catalogue,’ p. 28), tho nativo name of 
which is Googub (Royle, ‘ Illustrations of the Flora of the Hima- 
layah,’ part vi., p. 176.) Tho opinion of its being obtained from a 
palm, either tho fantarus domestica (Goertn.) or the Boramus fiabeUi- 
formis, is very improbable. This substance occurs in masses of 
variable size nnd shape, sometimes as large as a walnut, in oblong or 
angular pieces of a yellow, red, or brownish colour. Tho clearest 
pieces ore transparent; the odour is weak and peculiar; the taste 
bitter, balsamic, and resembling myrrh or Venice turpentine. It » 
tolerably brittle at the ordinary temperature of the atmosphere, but 
wit# a slight increase of heat the finer kinds may bo kneaded between 
the fingers. Its specific gravity is 1371. 

Resembling myrrh in appearance, it also resembles it in its effects 
upon the human system, and is often fraudulently substituted for 
it; it is however weaker, while it is more disagreeable and acrid. 
[Balsamodendron.] It was formerly used in many compounds and 
plasters, such as Diachylon. It Ms now disused in Britain; but is to be 
found intermixed with gum-Arebic. 

The Sicilian Bdellium is produced by the Daucus Ilitpaniciu 
(Decand.), the D. yummifer of Lamarck, or perhaps tho i>. yinyidium 
(Linn.), according to Boccone (‘ Museo di Piante Rare della Sicilia,’ &o., 
tom. xx.), which grows on tho islands and shores of the Mediterranean. 

The Egyptian Bdellium is conjectured to be produced by the Bo- 
rattut flabelliformit (Linn.), the Chamterop* htunilit, or tho Hyphanc 
cuciphtra (Pers.) 

The Bdellium mentioned in the second chapter of Genesis is 
obviously a mineral, rad has no reference to the substances above 
mentioned. 

BEACHES, RAISED, a term introduced into modem Geology to 
characterise a very numerous elass of gravelly, sandy, and shelly 
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deposits, which have been onoo parts of tho sea-bed, and have been 
raised to constitute dry laud in very modem geological poriodB. It is 
scarcely possible to assign exactly the limits of theso formations, even 
by tho aid of tho organic remains which they contain; for while some 
raised beaches contain only species now living in the adjoining sea, 
others include one or more extinct species, and thus conduct by insen¬ 
sible gradations from tho almost modem shell-beds of the raised 
shores of the Furth and tho Clyde, and the variously elevated shell- 
accumulations of Uddewalla anil other poiuts of Sweden, to the still 
richer and more ancient (though still to be called Newer Pleiocone) 
deposits of Sicily. The term Pleistoceno (moaning ‘ most recent’) which 
lias come into use, meets this difficulty but feebly, and in fact only 
draws an arbitrary or opochal line, instead of the soft gradations of 
long periods which really appear in nature. Nearly all the British, 
Irish, and European.shores furnish examples in abundance: as the 
shores of the Forth and Clyde, the coasts of Yorkshire and Lancashire, 
tho coasts of Cornwall and Devon, of Wexford, Normandy, Swodcn, 
and tho Mediterranean. 

BEAD-TREE. [Mblia.]. 

BEAGLE, a Bmoll well-proportioned hound, slow but sure, having 
on excellent nose and Aost enduring diligence, formorly much in 
fashion for hunting the hare, but now comparatively neglectod, its 
place being occupied, where hare-hunting is patronised, by the Harrier. 
(Harrier.] 



The Beagle. 

These wore the little hounds so much prized by ‘tho good old 
English gentleman;' for at a trifling oxponso, and groatly to the 
delight of tho neighbouring rustics who followed on foot, lie could 
keep his ten or eleven couplo, not more than so many inches high 
individually, and, mounted on his onsy pad, would generally make 
certain of killing his hare, though it frequently cost him two or 
three hours to perform the feat. During this protracted chose he 
hail ample leisure for onjoying tho sight of liiH admirably-matched 
pack running so well together that ‘ they might havo boen covered 
with a sheet,’ and for gratifying his ears with their tunonblo cry. 

Tho baro distanced them immeasurably at first, anil in the course 
of the run she might bo observed to sit and listen ' sail on some littlo 
eminence,’ but 

- - - “ In louder peals, tho loaded winds 

Brought on tho gathering storm ”— 

anil after exhausting all her speed, shifts, anil doublings, she almost 
always fell a victim to tlicir porsevoring and destructive instinct. 

A well-bred bcaglo of the proper size, which Bhould not exceed that 
above mentioned, is a very pretty and symmetrical variety. Thia 
symmetry (the term is used in rotation to the purposes for which the 
dog is employed) was the result of much care among amateurs, who 
spared no efforts to bring it to what they considered the standard of 
perfection. 

Borne prided themselves on the diminutive but still effective size of 
their packs. Daniel and others have not forgotten to commemorate 
Colonel Hardy's ‘ cry of beagles.’ They amounted to ten or eleven 
couple, and were always carried to and from tho field in a pair of 
panniers upon a horse's back. Small as thoy were, they rarely failed, 
though thoy could never get near enough to press the hare in tne early 
port of tho ran, to stick to her and worry her to doath at last. 

Such diminutivo hounds are somotimes called Lap-Dog Beagles and 
Rabbit Boogies. 

The fairy pack above alluded to had a little barn for their kennel, 
where also their panniers were kept. Tho door was one night broken 
open, and every hound, panniers and all, stolon; nor could the dis¬ 
consolate owner ever discover either the tiuevos or their booty. 

BEAM-TREE. [Pvrus.] 

BEAN. [Faba; Phaseouts; Douchos; Vicie*.] 

BEAN-GOOSE. [Goose.] 

BEAR, the English name for a family of Plantigrade Mammalia, 
forming a natural group, with six inciBor teeth and two canine teeth 
in each jaw, twelve motors in the upper and fourteen in the lower jaw; 
pentadactylo or five-toed feet, armed with strong claws; and a short 
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tail. Tho Bears oxliibit but a comparatively small carnivorous de¬ 
velopment ; for notwithstanding their strength, their dentition, par¬ 
ticularly in the form of the crowns of their molar teeth, indicates a 
propensity bordering on tho frugivoruus exclusively. Aristotle well 
knew this, and thus described tho habits of tho Bear (‘Nat. Hist.,’ 
vim 5) But the boar is iui omnivorous animal, and by the supple¬ 
ness of its body climbs trees and eats the fruits and also legumes. It 
also devours honey, having first broken up the hives; crabs too and 
ants it eats, and also prays upon flesh." Aristotlo then describes bow 
the ammal attacks tho stag, the boar, anil oven tho bull. 

A ho ranger in tho ‘ Tour on the Prairies ’ notices the honey-seeking 
propensity in language which, though not quite classical, is truly 
nomadic: —“ Thu bear is tho kuowingest varmint for finding out a 
bee-troe in tho world Thoy 'll gnaw for a day together at the trunk, 
till they make a Iiolo big enough to got in thuir pawB, and then they'll 
haul out honey, bees, and all.’’ And indeed it appeals that although 
thoy ore omnivorous, they for the most part rarely devour llenli unless 
pressed by necessity. Their claws too, though formidable weapons, 
are not retractile, anil are more calculated for digging anil climbing 
than for tearing pray. It is their general characteristic to lay them¬ 
selves up in caves or hollows for tho winter, which they pass in a 
dormant state, and without taking food The female produces her 
young at this season. 

European Heart. 

Urtut Arctos (Linn.), the Brawn Bear, ”Aptcros of Aristotle, tho Ourt 
of tho French, Oreo of the Italians, Ear of tho Germans, Ejiirn of tho 
Swedes. This appears to have been tho only species certainly known 
to Linmcus; and though zoologists aro not without their suspicions 
as to some of the species since recorded, tho numbor of those which 
can no longer be considered doubtful will prove how much this depart¬ 
ment of Natural History lias been onriched since bis timo. The Brmvn 
Boar is widely diffiised Tho mountainous districts of Europe, from 
very high latitudes (Arctic Circle) in tho north, to the Alps and 
Pyrenees in tho south; Siberia, Kamtcbatka, and even Japan, to the 
eastward, and a portion of the northern regions of America, form tho 
raugo of its geographical ilistributiou. Africa anil the Moluccas have 
been added; but it is far from improbable that theso lucidities havo 
been assigned to it by travellers who luvvo taken Borne other species 
for it. 

To tho Kamtchatknns this Bear seems to givo tho necossaries anil 
evon tho comforts of life. The skin, wo are told, forms their bods uml 
their coverlets, bonnets for thoir heads, gloves for tlicir hands, and 
collars for thoir dogs; whilo an overall mado of it, and drawn over 
the soles of their shoes, prevents them from slipping on the ice. Tho 
flesh and fat aro their dainties. Of the intestines they make masks 
or covbrs for their faces, to protect them from the glaro of the sun in 
tho spring, and nso them as a substitute for gloss, by extending them 
over their windows. Evon the shouldcr-kliulcs aro said to be put iu 
requisition for cutting grass. 

The Laplanders hold it in groat venorotion, and, according to Looms, 
called it tho Dog of God; for it appears that among the Norwegians 
there had long been a proverb, that it had the strength of ten men 
anil tho sense of twelve. They never, says the same author, presume to 
call it by its proper name of Guouzhjo, lest it should revenge tho 
insult on their flocks; but make mention of it as Moeilda-Aigjo, or 
the Old Man with u Fur-Cloak (‘ senem cum mastmed ’). 

Tlio Brown Bear is a solitary animal. Its retreat during the period 
of hybernation is tho natural hollow of a tree, or some cavern ; and 
if these are not to bo found tho animal constructs a habitation for 
itself, sometimes by digging, sometimes by forming a rude kind of 
hut or den with branches of trees, lined with moss. Hero it retires 
when fat with tho summer’s food, and remains dormant, without 
tuking any sustenance, till the onsuing spring. Cuvier makes tho 
porioil of gestation about seven months, stating tliat they couple in 
June, and that the birth takes place in January; mid the same number 
of months is assigned iu the article in the old French ‘ Encyclopedic,’ 
token from observations of the beam kept at Berne. Tho cubs when 
first born are not much larger than puppies. Thoy aro long-lived, 
for it appears that one of the Beruo boars had been confined there 
81 years; and another, bom thorn, is spoken of at tho age of 47 in 
the menagerie at l’aris. They aro excellent swimmers, notwithstand¬ 
ing their uncouth appearance. Mr. Lloyd, in his ‘ Field Sports of the 
North of Europe,’ givos a very interesting account of tho habits of 
this species, anil of his adventures in hunting it. 

That tho Brown Bear was at one time common in the British 
Islands there can he no doubt. The Calodonian bears (another qamo 
for British with tho Romans) were imported to make sport for tho 
Roman people, to whom tho excitement of witnessing tho suffering of 
man and boast in its most distressing shape seems to have been but 
too welcome. From the well-known linos of Martial, descriptive of 
tho dreadful punishment of the malefactor Laureolus, it appears that 
they were sometimes used os instruments of torture:— 

Nuda Calcdnnio slo pectora prmbuit urso, 

Non falsa pendens In cruce Laureolus.* 

Ray quotes authority for tho Brown Bear having boon one of tho 

• Wo are quite aware that some commentators are of opinion that Martini is 
here speaking of a mimic scene, and that the verses which follow those aboto 
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Welsh beasts of chase, and Ponnant adduces the places which retained 
the name of Pennarth, or the Bear's Head, as evidence that it existed 
in that principality. In the ‘ History of the Gordons ’ it is stated 
that one of that family, so Into as the year 1057, was directed by the 
king to carry three boars’ hoods on his banner, as a reward for his 
valour in slaying n fierce boar in Scotland. 

For many years it lias been swept away from our islands so com¬ 
pletely that we find it imported for baiting, a sport in which our 
nobility, ns well os the commonalty, of the olden time—nay, even 
royalty itself—delighted. A bear-twit was one of the recreations 
offered to Elizabeth at Kenilworth, and in the Earl of Northumber¬ 
land's ‘ Household Book' we-road of 20 1 . for his boar-war<l:—“ Item. 
My lorde usith and accustomyth to gyfe yerly when his lordsliippe is 
at home to his bar-ward, when he comyth to my lorde in Cristinas 
with his lordshippe's boosts, for makynge of his lordshippo pastime, 
the said xij days, xxn.” In Southwark there was a regular bear¬ 
garden, that disputed popularity with the Globe and the Swan 
theatros on the same side of the water. Now however, so much do 
tastes alter (in this instance certainly for the better), Bueh barbarous 
sports are banished from tho metropolis. (Stnt. 3 Wm. IV. cap. 19, 
sec. 29.) 

The firm support afforded by tho woll-devolopod sole of the foot 
enablos the Benrs to rear themselves with comparative facility on their 
hind foot, and this hns boon tnkon advantage of to teach the animal 
to dance in an erect position. The discipline put in force to produce 
this accomplishment is said to bo so severe that it is never forgotton. 

Baron Cuvier, in his ‘ Ossomens Fossiles,' distinguished the Black 
Bear of Europe undor tho title of Ur tv* niycr JZuropaut, observing 
that tho frontal bone was flattened, and that the. woll-mnrkod depres¬ 
sions and ridges of the skull, for tho reception of tho strong muBcles 
of the lower jaw, wore evidence of its being more doeidodly carnivorous 
than the Brown Bear; but in tho last edition of his ‘ Rfcgue Animal ' 
ha ooufessos his doubts about tho data on which ho had come to this 
conclusion, uud it is probably a variety only. Tho usuul size of tho 
Brown Bear is about 4 foot in length by about 2.) feet iu height. The 
claws are 2 inclu#i long, very much curved mid nearly equal. 



Common Drown Dear ( l'rant Arclut). 


F. Cuvier has flgured tho bear of the Pyreuoos and of tho Asturias, 
whoso fur in its youtli is of a yellowish white colour. The hair of the 
feet is au intense black. This is most probably only a variety, though 
perhaps a distinct one, of Urtut Arclot. Tho Barren-Ground Bear of 
Ainuriou Sir John Richardson is inclined to bcliovo now is a variety 
of this, nud not of tho next species, os he at one time was inclined 
to think. 

American Start. 

U. Amcricanut, American Black Bear, or Musquaw.—Pallas first 
described this spooies (tho Sobs of tho Chippewayan Indians and the 
Musquaw of the Croes), whoso general proportions are smaller than 
those of U. Arclot. The hood of the American Blaok Boar is narrower, 
the ears more distant, and tho muzzle more prominent, and it wants 
tlie depression above the eyes. The fur is composed of soft smooth 
hairs, which are of a glossy blaok for the greater part of their length, 
instead of possessing tho shaggy and woouy character of the compa¬ 
ratively grizzled fur of tho Brown Boaif except on the muzzle, which 
is clothed with short thick-set hairs, brown on the upper part and 
paler on the side. The tail is apparently more prtwalitont, and the 
sharper and more curved claws are nearly hidden in the hair. 

quoted are not genuine; but tbo expression ‘ non falsa eruoe' It pretty etrong; 
and If the rest of the verses are allowed to be Martial’s, there is no doubt that 
he here describee a real spectacle. Whichever bo the truth, the horrible use 
to which these hears were occasionally put in tho arena is but too evident. 


Tho Black Boar inhabits every wooded district of the American 
continent from the Atlantic to the Paoific, and from Carolina to tho 
shores of tho Arctic Sea. It still occurs, though not very often, in 
the Blue Ridge, in Virginia. Its southern boundary is placed at the 
Isthmus of Panama. Man has however gradually driven it from its 
haunts to make way for his works, and has compelled it to take refuge 
in tho mountains and the immense inland forests. In Canada it is 
still abundant, and it is tolerably numerous on the western coast as 
far as California. 



lllaok Bear (Urtut Amcricanut ). 


It is smaller than tho other American bears, the total length of an 
adult seldom exceeding fivo feet. Its favourite food appears to be 
berries of various kinds, but when these are not to be procured it 
preys upon roots, insects, fish, eggs, and such birds or quadrupeds as 
it can surprise. It does not eat animal food from choice, for when 
it lias abundance of its favourito vegetable diet it will pass tho carcass 
of a door without touching it. It is rather a timid animal, and will 
seldom face a man unless it is wounded, or has its retreat cut off, oi¬ 
ls urged by affection to defend its young. This bear whon resident 
in tho fur countries almost invariably hybernates, and about 1000 
skins are annually procured by tho Hudson's Bay Company from Black 
Bears destroyed in their winter retreats. It generally selects a spot 
for its den under a fallen tree, and, having scratched away a portion 
of tho soil, retires to it at tho commencement of a snow-storm, when 
the snow soon furnishes it with a close worm covoring. Its breath 
makes a small opening iu the den, and the quantity of hoar frost 
which occasionally gathers round tho aperture serves to botray its 
retreat to thohunter. In more southern districts, where tho timber 
is of a Iargor sizo, bears often shelter themselves in hollow trees. The 
Indians remark that a boar never retires to its den for the winter 
until it has acquired a thick coat of fat ; and it is remarkable that 
when it comes abroad in the spring it is equally fat, though in a few 
days thereafter it becomes very lean. The poriod of the retreat of tho 
boars is generally about the rime when tho snow begins to lio on the 
ground, and they do not come abroad again until the greater port of 
the snow is gono. At both these periods they can procure many 
kinds of berries in considerable abundance. In latitude 65° their 
winter repose lasts from the beginning of October to the first or second 
week of May; but on tho northern shores of Lake Hurou the period 
is from two to throe months shorter. In very Bevere winters great 
numbers of bears have been observed to enter tho Unitod States from 
the northward. It is not however true that the Black Bears generally 
ubaudon tho northern districts on tho approach of winter, us lias been 
asserted, the quantity of bear-skins procured during that season in all 
parts of the fur-countries being a sufficient proof to tho contrary. The 
fomales bring forth about tho middle of January; and it is probable 
that the period of their gestation is about 15 or 16 weeks, but it has 
not been precisely ascertained. Tho number of cubs varies from one 
to five, probably with the age of the mother, and they begin to bear 
long before they attain their full size. 

It will be observed that tho period of gestation attributed to tho 
Brown Bear is seven months. Cuvier says that they couple in June, 
and produce their young in January. Sixteen weeks is the probable 
time allotted to tho American Blaok Bear for the same purpose by Sir 
John Richardson, from whom we give the above account, and who 
had the best opportunities of collecting evidence on the' subject. The 
bears kept in the fosse at Berne furnished the proof of gestation for 
seven months; but it is so characteristic of the family for the females 
to conceal themselves, that in a state of nature little evidence to be 
depended on for its accuracy can be obtained. “ No man,” according 
to Brickell, "either Christian or Indian, ever killed a she-bear with 
youngand Sir John Richardson's numerous inquiries among the 
Indians of Hudson's Bay ended in the disoovery of only one hunter 
who had killed a pregnant bear. 
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The value attached to the akin of the Black Bear—a value very 
much decreased, for the akin that once fetched from 20 to 40 guineas 
is now hardly worth more than from 20 to 60 shillings—and the high 
esteem in which the Indians held thoir flesh, caused great havoc 
among them. The importation into England in 1783 amounted to 
10,500 skins, and ascended gradually to 25,000 in 1803, since which 
time there appears to have been a considerable decline, as in a table 
of exports and imports of Bkins in Great Britain, published in the 
Catalogue of the Great Exhibition (vol. ii., p. 620), the number of 
bear-skins is 9500; of these 8000 aro again exported, so that the 
consumption in Great Britain is only 1600 annually. It is nevertheless 

used for military purpose* in this country, as for caps, pistol-holsters, 

nigs, &c. It is hence called often the Army Bear. 

The Black Bear is regarded with much superstition by the Indians. 
The following account is given by Mr. A. Henry :—“ In the course of 
the month of January I happened to observe that the trunk of a very 
huge pine-tree was much tom by tbe claws of a bear, made both in 
going up and down. On further examination I saw that there was a 
large opening in the upper part, near which the smaller branches were 
broken. From these marks, and from the additional circumstance 
that there were no trades in the snow, there was reason to believo that 
a bear lay concealed in the tree. On returning to tho lodgo I commu¬ 
nicated my discovery ; and it was agreed that all the family should 
go together in the morning to assist in cutting down the troo, the 
girth of which was not less than three fathoms. The women at first 
opposed the undertaking, because our axes being only of a pound and 
a half weight were not well adapted to so heavy a labour; but tho 
hope of finding a large bear, and obtaining from its fat a great quantity 
of oil, an article at the time much wanted, at length prevailed. 
Accordingly in the morning we surrounded the troo, both men and 
women, oh many at a time as could oonvenientlywork at it; and there 
wo toilod like beavers till the sun went down. This day’s work carried 
ub about half-way through the trunk, and the next morning wo renowod 
the attack, continuing it till about two o’clock in tbe afternoon, when 
the tree fell to the ground. For a few minutes everything romoinod 
quiet, and I feared that all our expectations would bo disappointed; 
but os I advanced to the opening there came out, to tho great satis¬ 
faction of all our party, a bear of extraordinary size, which I shot. 
Tho bear being dead all my assistants approached, and all, but parti¬ 
cularly my old mother (as I was wont to call her), took tho head in 
their hands, stroking and kissing it severnl times; begging a thousand 
pardons for taking away her life; calling her their relation and grand¬ 
mother ; and requesting her not to lay the fault upon them, Rinco it 
wna truly on Englishman that hod put her to death. This ceromony 
wns not of long duration, and if it was I that killed thoir grandmother 
they were not themsolves behindhand in what remained to be per¬ 
formed. The skin being taken off, wo found the fat in several places 
six inches deep. This being divided into two parts loaded two per¬ 
sons, and the flesh-ports were as much as four persons could carry. 
In all, tho carcass must have exceeded five hundred-weight. As soon 
as wo reached the lodge the bear’s head was adorned with all the 
trinkets in tho possession of tho family, such ns silver arm-bands, and 
wrist-bands, and belts of wampum, and then laid upon a scaffold set 
up for its reception within the lodge. Near the nose was placed a 
large quantity of tobacco. The next morning no sooner appeared 
than preparations were made for a feast to the manes. The lodge 
was cleaned and swept, and the head of the bear lifted up, and a new 
Stroud blanket which had never boon used before spread under it. 
Tho pipes were now lit, and Wawatam blew tobacco-smoko into tho 
nostrils of tho bear, tolling me to do tbo same, and thus appease the 
anger of tho boar on account of my having killed lier. I endeavoured 
to persuado my benefactor and friendly adviser that she no longor had 
any life, and assured him that I was under no apprehension from her 
displeasure; but tho first proposition obtained no credit, and the 
socond gave but little satisfaction. At length the feast being ready, 
Wawatam made a speech resembling in many rospocts his address to 
the manes of his relations and departed companions; but having this 
peculiarity, that ho hore deplored the "necessity under which mon 
laboured thus to destroy their friends. Ho represented however thnt 
the misfortune was unavoidable, since without doing so they could 
by no means subsist. Tbe speech ended, we all ate heartily of the 
bear’s flesh; and even tbe head itself, after remaining threo days on 
tlio Bcaffold, was put into the kettle.” 

The Cinnamon Bear is a variety of thiB species. There is a specimen 
in the Zoological Gardens, Regent's Park, which was presented in 1829, 
so that ho is now at least 24 yoars old. His mate died in 1849. The 
Yellow Bear of Carolina, and the Ours Gulaire (Urtut gularis of 
Gooffroy), with a white throat, are also varieties. 

U. ornatus (F. Cuvier), the Spectacled Bear, inhabits the Cordilleras 
of the Andes in Chile. Its fur is smooth, shining, and black, with the 
following exceptions:—Its short muzzle is of a dirty yellow or buff 
colour, and thore aro two semicircular marks of the same hue, remind¬ 
ing the observer of a pair of spectacles, above tho eyes; the under 
parts of tho throat and neck and the upper port of the breast aro 
whitish. 

V. ferox (Demi* ferox, Gray), the Grizzle Bear of Umfreville, 
Grisly Bear of Mookenzio, Grizzly Bear of Warden, Urtut cmereut 
of Desmarest, Urtut horribilit of Say, Meesheh Musquaw or Meechee 
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Musquaw of the Crco Indians, and Urtut ferox (Lewis and Clarke, 
who first accurately described the animal, calling it often the White 
Bear), is nearly dmiblo tho sizo of tho Block Bear. Cuvier however, 



Spectacled Bear (Urtut ornniut). 


in Bpito of its sizo, regarded it as a variety of U. Arc/its. Lewis and 
Clarke give tho measurement of one as 9 feet from tho nose to tho 
tail, and state that they had seen one of larger dimensions. Eight 
hundred pounds iR reported to bo the weight to which it attains. 
The length of the fore foot in one of tlioso measured by the 
travellers above quoted is given us exceeding 9 inches, thnt of tho 



Crioly Bear (ITrmt ferox). 


hind foot at 11} without tho talons, nud the breadth 7 inches. The 
claws of the fore feet, which aro a good deal longer and loss curved 
than tlioso of tho hind feet, measured ill another individual moro than 
6 inches. This part of its organisation is well adapted for digging, 
but not for climbing, and tho adult Grisly Bear is said not to ascend 
trees. The muzzle is lengthened, narrowed, and flattonod, and the 
canine teeth are highly developed, exhibiting a groat increase of sizo 
and power. The tail ih very small, and so entirely lost in tho hair 
which covers the buttocks, that it is a standing joko among the 
Indian hunters, ns Sir John Richardson observos, when they have 
killed a Grisly Bear, to desire any one unacquainted with tho animal 
to take hold of its tail. Tho fur, or rather llair is abundant, long, and 
varying through moBt of the intermediate gradations between grey 
and blackish brown, which last is prevalent sad more or less grizzled. 
On the muzzle it is pale and short, on tho legs it is darker and coarser. 
The eyes are small and rather sunk in the head. 

Unwieldy as this animal appears, it is capable of great rapidity of 
motion, and its strength is overpowering. The bison contends .in vain 
with the Grisly Bear. Tho conqueror drags the onormtms carcass 
(weighing about 1000 lbs.) to a chosen plaoo, digs a pit for its. recep¬ 
tion, and repairs to it rill the exhausted store compels him to renew 
the chose. And yet he will be satisfied with fruits and roots; and on 
his diet depends the aggravated or mitigated ferocity of his disposi¬ 
tion. This animal is very tenacious of life. The long claws are sprung 
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into necklaces, and highly priced by the Indians as trophies of their 
prowess. 

The following account of the habits of the Grisly Bear is givon by 
Sir John Richardson:—“ A party of voyagers who nad been employed 
all day in tracking a canoe up the Saskatchewan had seated themselves 
in the twilight by a fire, and were busy in preparing their supper, 
whon a large grisly bear sprang over the canoe that was tilted behind 
them, and seizing one of the party by the shoulder carried him off. 
The rest fled in terror, with the exception of a metif named Bourasso, 
who, grasping Us gun, followed the bear aa it was retreating leisurely 
with its prey. He called to his unfortunate comrade that ho was 
afraid or hitting him if he fired at the bear, but the latter entreated 
him to fire Imhuwliately, without hesitation, as the bear was squoozing 
him to death. Oh this be took a deliberate aim, and discharged his 
piece into the body of the bear, who instantly droppod its prey to 
pursue Bourasso. He escaped with difficulty, and the bear ultimately 
retreated to a thicket, where it was supposed to have died; but the 
curiosity of the party not being a match for their fears the fact of its 
decease was not ascertained. The man who was rescued had his arm 
fractured, and was otherwise severely bitten, but finally roeovorod. I 
havo seen Bourasso, and can add that the nocount which he gives is 
fully credited by the traders resident in that part of the country, 
who are host qualified to ju'dgo of its truth from their knowledge of 
tho parties. 1 have been told that there is a man now living in the 
neighbourhood of Edmonton-house who was attaoked by a grisly bear, 
which sprang out of a thicket, and with one stroko of its paw com¬ 
pletely scalped him, laying Imre tho skull, and bringing the skin of 
the forehead down over tho eyes. Assistance coming up, the boar 
made off without doing him further injury, but the scalp not being 
replacod the poor man has lost his sight, although He thinks his eyes 
are uninjured. Mr. Drummond, in liis excursions over the Rocky 
Mountains, had frequent opportunities of observing tho manners of 
the grisly bears, and it often nux>pcnod that in turning tho point of a 
rook or sharp anglo of a valley ho came suddenly upon one or more of 
them. On suoh occasions they reared on their hind legs, and mado a 
loud noise like a person breathing quick, but much harsher. Ho kept 
his ground, without attempting to molost them; and thoy on their 
part, after attentively regarding him for some time, generally wheeled 
round and galloped off; though, from their knoWn disposition, there 
is little doubt but he would have been tom in pieces had lie lost Ids 
prosonco of mind and attempted to fiy. When he discovered thorn 
from a distanco ho generally frightened them away by boating on a 
largo tin-box in which ho carried Ids specimens of plants. Ho never 
saw more than four together, and two of these he supposes to have 
lieon eitbs; he more often met them singly, or ill pairs. He was only 
onoa attaoked, and then by a female, for the purpose of allowing liar 
cuVis to escape. His gun on this occasion misBcd lira, lmt ho kapt 
hot- nt bay with the stock of it until some gentlemen of tho Hudson's 
Bay Company, with whom he was travailing nt tho time, came up and 
drove her off In the latter end of Juno, 1820, lie observed a male 
caressing a female, and soon afterwords they both come towards him, 
but whether accidentally or for the plumose of attacking him ho was 
uncertain. He ascended a tree, and as tne female drew near fired at 
and mortally Wounded her. Sho uttered a few loud screams, which 
threw tho male into a furious rage, and ho reared up against the trunk. 
of the tree in Which Mr. Drummond was seated, but novel- attempted 
to ascend it. The frmsle in the meanwhile retiring to n short distance, 
lny down, and os the mala was procooding to join her Mr. Drummond 
shot him also. From tho size of thoir teeth and claws ho judged 
tliom to bo about four years old. The cults of a grisly bam- can climb 
trees, but whon the animal 1 b fully grown it is nnablo to do so, us tho 
ludiuns report, from tho form of its claws." 

The Rocky Mountains, and tho plains to tlio eastward of them, 
particularly, according to Mr. Drummond, tho districts which are 
interspersed with open prairies and grassy hills, are tho chief haunts 
of tho Grisly Bears. To tho north they havo been observed ns far as 
01“ of latitude, and it is supposed that they are to Ixi found still 
farther. To tho south it is said that they extend as far ns Mexico. 
There are throe young specimens of this animal at present (1853) in 
the Gardens of the Zoological Society, Regent's Park. 

Asiatic Bears. 

Urswa collarit (F. Cuvier), the Siberian Boor, npproaehes’closely to 
tho Brown Bear (Uraut Aretos), and is at best a doubtful species. 
Tho hair in quality and colour ia much the same with that of the 
Brown Boar, with the distinction of a large white collar which passes 
over tho upper part of the bock and the Bhoulders, and is completed 
upon the breast. * 

_ V. Thibttawua ([Ildarcloa Tibctanus), the Tibet Bear.—M. Duvaucol 
discovered this species in the inountahM of Sylhot, and Dr. Wallich 
found It in thoso of Hopaul. Tho TibeRear has the neok remarkably 
thick, and the head flattened, the forehead and muzzlo forming almost 
a straight line. The ears are of a large size. Its clumsy limbs support 
a compact body, and tho claws are comparatively weak. Its general 
colour is block; but tho lower lip is wmte, and there is a large mark 
of the same colour, somewhat in the form of the letter Y, supposing 
the stem of the letter to bo placed in the middle of the breast, ana 
the forks to pass up in front of the shoulders. In bulk it is about 


intermediate between the Sloth Bear (Prochilut labiatus) and the 
Malayan Bear (Uraut Malay wmu). Mr. Bennett, in his ‘Tower 
Menagerie,’ gives a figure and description of one which was brought 



Siberian Bear (t/i-aiu collar is). 


from Sumatra, and could not be prevailed on to touch flesh either raw 
or cooked, broad and fruits forming his only food. In his disposition 
he was moderately tamo, and particularly fond of play. 

U. Isab'dlinut, Isabella-coloured Bear.-—Dr. Horsfiold first described 
this species from a skin forwardod from tho mountains of Nepaul. 
Tho skull had been removed, but tho front teeth in both jaws and the 
claws remained. 



Isabel Bear (Vrtut Thibrtamu). 


“ Our animal,” says Dr. Hotufield, “ is of a habit decidedly different 
from that of several species of Uraut from the samo |MU-t of the world, 
which have been recently oddod to the systematic catalogues, namolv, 
the Urtua Thibet onua, tho Uraut labiali i«,‘and tho Urtua Malayannt. 
All these have a jet-black fur, a semilunar mark of a white colour on 
the breast, and other peculiarities affording types of sub-genera, among 
which Prochilut and Jldaretot havo been defined. Our animal, on tie 
contrary, appears to resemble the European boars in its structure, as 
for at least os can be determined from tho parts whilh have been 
preserved in the specimen. Among these, the claws afford tho best 
means of comparison; they are small, obtuso, snd straight, while 
those of the Asiatic bears above mentioned are largo, strongly curved, 
acute, and fitted for climbing.” A living specimen of this Bpecies is 
now to bo seen in the Zoological Gardens, Regent’s Park. It is a 
native of the whole Himalayan range, and is so light-coloured as to have 
led to the supposition that it was another form of the White Bear. 

Uraut Syriacut, the Syrian Bear.—The she-bears which came out 
of the wood, “and tare forty and two” of the mookers of Elisha 
(‘2 Kings ii. 23, et aeq.), are probably the first bears on record. These 
bears of Syria may bo occasionally traced in subsequent history. 
Thus Matthew Paris, in his ‘England,’ relates how Godfrey (Dux 
Godefridus), as he was riding for recreation in a neighbouring wood 
during the siege of Antioch (Antiockiam Minorem), saw a poor 
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Htranger, who was loaded with a bundle of dry wood, flying from an 
enraged bear, whereupon Godfrey gallantly went to the rescue, and 
the bear turning upon him he was unhorsed, the horse being wounded 
by the boar, and fought on foot, when, after a severe Btruggle, in 
which ho received a most dangerous wound (“ vnlnus fore lotiferum"), 
ho buriod his sword up to the hilt in bis savage adversary, and killed 
him. The historian, in continuation, relates the great joy of the 
army at Godfrey’s recovery. (‘Hist of England,’ tom. ii. p. 34, folio, 
London, 1640.) 



Syrian Bear (Uraua Syriacua). 

The Syrian Boar frequently preys on animals, but for tho most part 
feeds on vegetables. Tho fields of Cicer ariclinut (a kind of chick-pea), 
and other crops near tho snowy region, are often laid waste by it. 

Tho skin is sometimes fulvous brown, and, as lias been stated, 
sometimes fulvous white, varied with fulvous spots. These changes 
are supposed to have been occasioned by tho abrasion of the long hair, 
whereby tho woolly fur beneath and that of the head become exposed. 
Two veiy fine specimens of this species, a male and female, are living 
in tho Zoological Gardens, Regent's Bark. 

U. labiaius (Melnrsus Lybiun, Moyer), Labiatod Bear or Sloth Bear. 
This uncouth animal, on its arrival in Europe about sixty years ago, 



the whole contour of the apparently unwieldy mass, give the idea of 
deformity, and moke it a favourite with the Indian mountebanks'or 
jugglers, who rely much on the attraction of its ugliness. 

Tho cartilage of the nose is capable of extension, and tho lips of 
considerable protrusion, os may bo seen if tho spectator hold a morsel 
of fruit or biscuit at a proper distance for exciting the animal to exert 
this faculty. The muzzle is elongated, and, with the ends of the 
feet, is whitish or yellowish. The forehead rises almost abruptly 
from the muzzle. The fur, with the exceptions above noticed and 
that next mentioned, is deep black, with here and there some brown 
spots, and is rather long, particularly round*tho head in old indi¬ 
viduals. Upon tho under side of the nook and breast is a white mark 
resembling the letters V or Y. In bulk it is about the size of tho 
Brown Bear. 

The food of this species in a state of nature is said to consist of 
fruits, honey, and the while ants, which are so destructive. Ik 
inhabits the mountainous puts of Indio, where its retreat is state? 1 
to be in some cavora. Major (now Colonel) Bykos noticed it in 
Dukliun (Deccan). 

In captivity it appeal's to he mild, but melancholy. A pair wero 
kept for Borne thne in the garden of the Zoological Society. They 
lived very sociably, and often lay huddled together, uttering a kind 
of rattling but low whine, or purring, which was continuous and 
monotonous, but not entirely unmusical: indeed, by more than ono 
who heard it, it was termed their song. The paw was generally at 
whon they made this noise. A living specimen is still to 
the Zoological Gardens. 

taynnus, Raffles (Hdanxtoa Malay amu, Hnrsfield), tho 
r, the Braang of the Malays, is jet-black, with tho 
yellowish tint, and has a semilunar whito mark upon 
Dr. Horsfiold observes, thaji the largest prepared 
njieeimon which he had examined measured 4 feet 6 inches along the 
back. 
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Sloth Bear (Uraua labintua). 

was taken for a Sloth and obtained the namo of Bradypiu pentadactyhu 
and Urmnva, Fivo-Fingercd Sloth, Sloth Bear, or Ursine Sloth. By 
tho two last names it was formerly shown in menageries; and 
Bewick gave un excellent portrait of it in his ‘Quadrupeds,’ as “on 
animal which has hitherto escaped the attention of naturalists.” 
Meyer called it a Melwtut; and Fischer a Chondrorhynchua. It is 
tire Bradypua uraimua of Shaw (though it hears no relation to the true 
sloths either in structure or habits); the Uraua laMatua of De 
Blainville; and the Uraua lonyiroatria of Tiedemann; the Ours 
Paresseux and Oura Jongleur of tho French. The short limbs, the 
depressed air of the head, surmounted by the hillock of a back, and 


Malayan Sun-Iicur (Uraua —Jlrlurctua — Malaj/anua). 

Tho sagacity of tho Malayan Bear is said to bo great, and its liking 
for delicacies extreme. Tho lmnoy of tho indigenous bees of Us 
native forests is supposed to he a favourite food; anil certainly tho 
extremo length of tho tongue is well adapted for feoding on it. 
Vegetables form tho chief diet of this boar, and it is said to bo 
attracted to tho vicinity of man by its fondness for the young shoots 
of the oocoa-nut trees, to which it is very injurious; indeed Sir 
Stamford RufHcs found thoso of the deserted villagos in tho rnssumuh 
district of Sumatra destroyed by it. It bos not unfrcquontly been 
taken und domesticated. 

In confinement it is tnild and sagacious. Sir Stamford Raffles thus 
describes the mannors of one which uppeara to have been deservedly 
a great favourite:— 

“ When taken young,” ho says, “they become very tamo. Ono lived 
for two years in my possession. Ho was brought up in tho nursery 
with tho children; and, when admitted to my tablo, as was frequently 
tho ease, gavo a proof of hfo tasto by refusing to oat any fruit-but 
mangostcons, or to drink any wine but champagne. Tho only time I 
ever knew him to ho ont of humour was on an occasion when no 
champagno was forthcoming It was naturally of op. affectionate 
disposition, and it was neveijpund necessary to chain or Ohostise him. 
It was usual for this bear, the cat, the dog, and a small blue mountain 
bird or lory of New Holland, to mess together, and eat opt of tho 
same dish.’ His favourite playfellow was-the dog, whose teasing and 
worrying was always home and returned with the utmost good 
humour and playfulness. As he new up he became a very Powerful 
animal, and in his rambles in the garden he would lay hold of the 
largest plantains, the stems of which he could scarcely embrace, nd 
tear them up by the roots.” 
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Bornean Bear ( Ursus — Jlstaretos — EuryspiUts). 

size it in supposed to bo mtlior loss than the last. Tho individual 
which was exhibited in tho Tower of London, and from which Dr. 
Hot-sfleld wrote his description, measured along the back from muzzle 
to tail S feet 0 inches. It was obtainod in Borneo when very young, 
and during the voyage was the constant associate of a monkey and 
other animals. In confinement its manners greatly resembled those 
of the Malayan Boar. Its habits in a stato of nature do not appear to 
he known, but are most probably similar to those of the Malayan 
species. Dr. Horsfield, speaking of its habits in captivity, sayB— 
“The Hetarctos readily distinguishes the keeper, and evinoes an 
attachment to him. On his approach it employs all its offorts to 
obtain food, seconding them by emitting a coarse but not unpleasant 
whining sound. This it continues whilo it consumes its food, alter¬ 
nately with a low grunting noise; but if teased at this time, it 
suddenly raises its voico and emits at intervals harsh and grating 
sounds. Our animal is excessively voracious, and appears to be 
disposed to eat almost without cessation. When in a good humour, 
it often amuses tho spectators in a different manner. Calmly Boatod 
in its apartment, it expands the jaws, and protrudes its long and 
slondor tongue os above described. It displays on many occasions not 
only much gentleness of disposition, but likewise a considerable 
degree of sagacity. It appears conscious of the kind treatment it 
receives from its keeper. On Booing him it often places itself in a 
varioty of attitudes to court his attention and enressos, extending its 
nose and anterior foot, or suddenly turning round exposing the back, 
and waiting for soveral minutes in this attitude with the head placed 
on the ground. It delights in being patted and rubbod, and even 
allows strangers to do so j but it violently resents abuse and ill 
treatment, and having been irritated, refuses to be courted while tho 
offending person remains in sight.” 

The individual whose inannera are here described fell a victim to 
its voracity. During the hot weathor of tho summer of 1828 it ovor- 
gorged itself one morning, and died within ten minutes after the 
meal. Its skin is preserved in the Museum of the Zoological Society. 

African Bears, 

Tho existence of bears in Africa has been more than doubted. 
Even Cuvier, who saw tho weak points of the negative evidence on 
this subject, says, “the existence of boars in Africa is not so 
indisputable," 

Pliny (viii. 3d) observos, that it wflk recorded in the-Annals that 
Domitius ASnobarbus, the ourule AJdile, in the consulship of M. Piso 
and M. Messala (no. 62) exhibited a hundred Numidi*» B afera, and as 
many ASthiopian hunters in the circus, and adds his wonder that the 
bears should have been called Numidian, as it was evident that no 
bears were produoed in Africa. In the 67th chapter of the same 
book he makes the broad assertion that in Africa there are neither 
boars, nor stwx, nor goats, nor boars. 

“Prosper Alpinus/’ says Cuvier, “attributes beam to Egvp 4 . but 


which were assuredly no beam at all, for he states that they are of 
the Bize of a sheep, and of a white colour. Never did one of the 
naturalists of our expedition see there any true bears.” Bruce says 
positively, that there is no bear in any part of Africa. 

The inclination of Cuvier's mind, seems to have been against the 
existence of boars in Africa; and yet the record of the annalist quoted 
by Pliny, and the numerous passages concerning Lybian Bears in 
Herodotus, Virgil, Juvenal, Martial, and others, make a strong caso 
for their existence. 

It was reserved for Ehrenbetg to solve these doubts in groat 
measure. Writing on this subject, he says—“ Moreover, we ourselves 
have seen in the mountains of Abyssinia, and therefore in Afrioa 
itself, an animal most like to a bear (nay, why had I not said—a 
bear ?) and hunted it repeatedly, but in vain. It is called by the 
natives Karrai.” He then goes on to state, that he can give to those 
who are interested in the geographical distribution of the bear, true 
tidings of a blackish plantigrade wild beast most like unto a bear, in 
the mountains of Abvsrinia, though neither Bruce nor Salt make 
mention of it; and that, according to the description of the inhabi¬ 
tants, the mountains of Arabia Felix ore inhabited by a similar or 
the same blackish boar, said to bo remarkable for its lengthened 
muzzle. Ho adds, “Pomkal moreover has brought tidings of an 
indigenous Arabian bear.” 

Marine Bear. 

U. maritimus, Linn. (Thatarctos maritimns, Gray), tho Polar Bear, 
or Ice Boor.—Martens was one of the first who distinguished this 



Polar Bear ( Ursus — Thatarctos — maritimui). 

species from actual observation. The Brown Boar, as has been stated, 
appears to have been the only species known to Linmcus. It is not 
indeed till his 10th edition tliat he shows any suspicion that the Polar 
Bear was distinct j and in his bust he only ventures to say, in a notice 
appended to tho description of Urmts Arctos, “Ursus maritimus 
ulbua major arcticus. Mortens. Spitzb. 73. t. o. f. c. forte distineta 
species est, nobis non visa, capite longiore, collo angustiore.” 

Tho habits, and many parts of its organisation adapted to those 
habita, of tho Polar or Sea Bear, l’Ours Polaire of the French, Ursus 
maritimus of Erxleben, Ursus marirvus of Pallas, Ursus albus of Brisson, 
Thatarctos maritimus of Gray, according to tho testimony of all 
zoologists, have confirmed the accuracy of Martens. 

An inhabitant of the dreary regions whioh surround tho North 
Pole with eternal frost, and of those coasts which ore rarely free 
from ice, the Polar Bear is almost entirely carnivorous, in a state of 
nature. Animnls of the land and of the sea, birds and their eggs, 
the dead and the living, are alike devoured. An admirable swimmer 
and diver, and of great'strength, ho chases the seal with success, and 
is said to attack the walrus itself. Cartwright relates an anecdote in 
proof of his agility in the water. He saw a Polar Bear dive after a 
salmon, and the bear dived with success, for he killed his fish. Captain 
Lyon gives the following account of its hunting the seal:—“ The bear 
on seeing his intended prey, gets quietly into the water, and swims 
until to leeward of him, from whence, by frequent short dives he 
silently makes his approaches, and so arranges his distance, that at 
the last dive he comes to the spot where the seal is lying. If the poor 
animal attempts to escape by rolling into the water, he falls into the 
bear's clutches; if on the oontrory he lies still, his destroyer makes a 
powerful spring, trills him on the ice, and devours him at leisure.” 
The same author informs us that this bear not only swims with 
rapidity, but is capable of making long springs in the water. Sabine 
states that he saw one about midway between the north and south 
shores of Barrow’s Stmts, whioh are 40 miles apart, though there was 
no ice in sight to which he could resort for rest. _ . 

The floating carcasses of whales and other mar ine animals form a 
«.niy»jd«r»hla port of its food, and the smell of the burning kreng often 
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brings it to the whale ships. Sir John Richardson says, that it does 
not disdain, in the abaenoe of other food, to seek the shore in quest 
of berries and roots. The Polar Bear moves faster on firm ground 
than might be supposed from his appearance. Captain Lyon describes 
its pace when at full speed, as “ a kind of shufile, as quick as the 
sharp gallop of a horse.” 

This species is of a more lengthened form than that of the others, 
the head is very much elongated and flattened, the ears and mouth 
comparatively small, tho neck very long and thick, and the sole of the 
foot very large. The fur is Bilvery-white tinged with yellow, close 
short and even on the head, neck, and upper part of the back; long 
fine and inclined to be woolly on the hinder parts, legs, and belly. 
The sole of the foot exhibits a beautiful instance of adaptation of 
means to an end, for it is almost entirely covered with long hair, 
affording the animal a firm footing on the ice. The claws are black, 
not much curved, thick and short. Captain Lyon’s crew found none 
of the terrible effects (skin peeling off, A a., Ac.) from eating the flesh, 
uBcribed to it by some of the earlier voyagers. 

The accounts given of the size, strength, and ferocity of this animal 
by the early navigators are appalling; but the aoouracy of modem 
investigation has dissipated a good deal of the awe with which it was 
regarded,'and has gone far to prove, that the excited imagination of 
some of tho narrators has led thorn beyond the truth. 

The gallant adventurers who conducted tho modem northern 
expod itions 'penetrated far beyond tho points formerly reached, and 
hod opportunities of observing numbers of Polar Bears. The greatest 
length from nose to tail, recorded by Captain Phipps, is 7 feet 
1 inch, tho weight of the beast boing 610 pounds. Sir John Ross 
records the measurement of 7 feet 10 inches, and the weight of 
1100 pounds; and Captain Lyon states, that one which was unusually 
huge measured 8 feet 74 inches, and weighed 1600 pounds. The 
greater number of full grown individuals are spoken of as far inferior 
to these in dimensions and weight. 

Two very fine specimens are at present living in the gardens of 
the Zoological Society, Regent’s Park. 

Pennant states that Polar Bears are frequent on all the Asiatic 
coasts of tho Frozen Ocean, from tho mouth of tho Obi eastward, 
and that they abound in Nova Zambia, Cherry Island, Spitsbergen, 
Greenland, Labrador, and the coasts of Baffin’s and Hudson’s bays, 
but that they aro unknown on the shores of the White Sea. Sir 
Edward Parry saw them within Barrow's Straits as far as Melville 
Island; and, during his daring boat-voyage, beyond 82” N. lat. Sir 
John Richardson says, that the limit of their incursions southward 
on the shores of Hudson’s Bay and of Labrador, may be stated to be 
about the 65th parallel. Sir John Franklin learnt from the Esquimaux 
to the westward of Mackenzie River, that they occasionally, though 
rarely, visited that coast. Captain Beechey did not meot with any in 
his voyage to Icy Cape. 

As the Polar Bear resides principally on the fields of ice, ho is 
frequently drifted for from the land. “ In this way,” says Sir 
John Richardson, ‘‘they are often carried from the coast of Greenland 
to Iceland, where tlioy commit such ravages on the flocks tliat tho 
inhabitants rise in a body to destroy them.” 

Tho Esquimaux account of the hybernation of this species is thus 
rolatod by Captain Lyon:— 

“ At the commencement of winter the pregnant sha-bears are very 
fat, and always solitary. When a heavy foil of snow sots in, the 
animal socks some hollow place in whioh she con lio down, and thon 
remains quiet while the snow covers her. Somotimos she will wait 
until a quantity of snow has fallen, and then digs herself a cave: at 
all events, it Boerns necessary that she should be covered by and lie 
amongst snow. She now goes to Hlcop, and does not wake until the 
spring sun is jjretty high, when she brings forth her two cubs. The 
cave, by this time, has become much larger, by tho effect of the animal’s 
warmth and breath, so that tho cubs have room enough to move, 
and they acquire considerable strength by continually sucking. Tho 
dam at length becomes so thin and weak, that it is with great difficulty 
she extricates herself, when the sun is powerful enough to throw a 
strong glare through the snow which roofs the den. The Esquimaux 
affirm, that during this long confinement the bear has no evacuations, 
and is herself the means of preventing them by stopping all the 
natural passages with moss, grass, or earth. The natives find and 
kill the bears during their confinement by means of dogs, which Boent 
them through the snow, and begin scratching and howling very 
eagerly. As it would be unsafe to make a large opening, a long trench 
is out, of sufficient width to enable a man to look down, and see 
where the bear's head lies, and he then selects a mortal part into 
which he thrusts his spear. The old one being kiltaLfthe hole is 
broken open, and the young cubs may be taken out by hand, as, 
having tasted no blood, and never having .been at liberty, they are 
then very harmless and quiet. Females which fro not pregnant roam 
throughout the whole winter in the same manner as tpe males. ’ The 
coupling time is in May.” 

That part of these accounts which relates to the nonhyfcernation 
of some of these bears is corroborated by Sir Edward Party, who 
saw then) roaming in the oourse of the two winters which he passed 
on the coast of Melville Peninsula. 

That the Polar Bear will subsist on vegetable diet was proved in 


the case of two which lived and throve for years in the French 
menagerie without being allowed to touch animal food. The indi¬ 
vidual kept in the Tower in the reign of Henry III. seems to have 
been indulged in diet and recreation more congenial to its habits, for 
there are two of the king’s writs extant in choice Latin, directing 
the sherifls of London to furnish four-pence a day for “ our white 
bear in our Tower of London, and his keeper," and to provide a 
muzzle and iron-chain to hold him when out of tho wator, and a long 
and strong rope to hold him when he is fishing in the Thames. 
(Madox, ‘Exchequer Writs.') 

Fossil Bears. 

Tho fossil remains of these animals,- when first found, ministered, 
as might have been expected from tho Bpirit of the age, to tho s|iecu- 
lations of tho lovers of the marvellous, and figured in the inodicnl 
prescriptions of the time. Tito caverns of tho neighbourhood of the 
Harz were ransacked for them; and their supposed virtno as medicines, 


But it was not till the year 1672, os Cuvier observes, that any 
notice, truly osteological, appeared on the subject, when Hayn gave 
some representations of their bones brought from a cave afi the 
Carpathians, as those of dragons; and, by way of helping tho evidence, 
informed his readers that there were still to be found in Transylvuuia 
dragons alive and flying. 

These were the remains of the extinct Boar of the Caves ( Ursns 
spekeus), an animal which must have been the largest species of the 
genua Rosenmiiller, in 1701 and 1705, gave tho figure of a cranium 
from Gailenreuth; and John Hunter, in the ‘Philosophical Trans¬ 
actions’ (1791), described the bones found there; and the Mai-grave of 
Anspach tho caves. 

Blumenbach distinguished the skulls found in the caverns os those 
of two distinct species, and gavo them severally the names of Ursns 
spdeeus and Ursus arctoideus, which Cuvier adopted, expressing 
however his opinion that thoy wore only varieties of tho samu 
species. Guldfuss described a species as U. priseus from tho same 
remains. 

The principal cavoma in which these remains have been found aro 
thoso of Schorzfeld and Baumann, the latter of which owes its nama 
(Baumann’s Hcihle) to a wretched miner, who in 1670 lured by the 
hope of finding ore sought its recesses. There ho wandered, alone 
ana in darknosB, throe days and throe nights. At length ho found 
his way out, but in so exhausted a condition, that ho only roturnod 
to the light of day to die. 

The caverns of tho Carpathians supplied the dragons’ bones 
above mentioned. 

In Franconia, near Muggendorf, the eaves are numerous, and abound 
in bones. Here aro tho caverns of Gailonreuth, Rubenstoin, Kiili- 
loch, Ac. 

The south-west border of tho Thuringerwold has those of Gliicks- 
brunn and Leibcnstein, near Moinungen, and Westphalia those of 
Kliitorhohlo and Sundwick. 

In England the remains of Bears have boon found in the largest 
numbers in Kent’s Hole, near Torquay. They hnvo also been found 
in Tertiary deposits at Grays in Ehbox, Button in Norfolk, in tho 
valley of tho Severn near Tewkesbury, the Manea Fan in Cambridge¬ 
shire, atNewboum in Suffolk, and in other places. Professor Owen, in 
his ‘History of British Fossil Mammals,’ refers these remains to ■ U. 
Aretos, U. prisons, and U. spehvus. He doubts tho existence of the 
fossil species U. arctoideus and U. planus. Dr. Bucklund (‘ Ueliquiin 
Diluvianas’) thus describes the Beene in the cavern of Kiihloch“ It 
iB literally true, that in this singlo cavern (the sizo and proportions 
of which are nearly equal to those of the interior of a largo church) 
there are hundreds of cart-loads of black animal dust, entirely 
covering the whole floor, to a depth which, if we multiply this depth 
by the length and breadth of the cavern, will be found to exceed 
5000 cubic feet. Tho whole of this moss has been again and again 
dug over in search of teoth and bones, which it still contains 
abundantly, though in broken fragments. The state of these is very 
different from that of tho bones we find in any of tho other caverns, 
being of a black, or, more properly speaking, dark umlwr-colour 
throughout, and many of them readily crumbling under the finger 
into a soft dark powder, resembling mummy powder, and being of tho 
Bame nature with the black earth in which they are imbedded 
The quantity of animal mutter accumulated on this floor is the 
most surprising and the only thing of tho kind I ever witnessed; 
and many hundred, I may say thousand, individuals must have 
contributed their remains to make up this appalling mass of the dust 
of Aeath. It seems, in groakpart, to bo derived from oommiuutod 
kaSpulve&d bone; for theTIeshy parts of animal bodies produce, 
hy.INf decomposition, so small a quantity of permanent earthy 
residuum, tha*we must seek for the origin of this mass principally 
in deoayed bones. The cave is so dry, that the black earth lies in 
the state of loose powder, and rises in dust under the feet: it also 
retains so large a proportion of its original animal matter, that it is 
occasionally used by the peasants as an enriching manure for the 
adjacent meadows.” The following is added by Dr. Bucklund in a 
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note:—“ I have stated, that the total quantity of animal matter 
that lies within this cavern cannot be • omputed at Iona than 6000 
cubic feet Now, allowing two cubic feet or dust and bones for each 
individual animal, wo shall have in this single vault the remains of 
at least 2500 bears, a number which may have been supplied in the 
space of 1000 years, by a mortality at the rate of 21 per nnnnm.” 

The remains of Uraus apdcsua have been found noar Stover, in 
Upper Austria. Necker de Saussure found them also in the clefts of 
the rooks containing iron ore at Kropp, in Comiolo. 

The remains of bears have been detected generally in the ossiferous 
caverns of tho south of France. The bones found in tho largest 
proportion at the Grotte d’Eohenoz, on the south of Vesoul, by M. 
Thirria, and examined bv Cuvier, were those of Uraus apelieua. Bones 
of bears have been also found in the osseous breccia at Pisa, Nice, Ac. 

Uraui apdteua (Blumenbaeh), Great Cavern Bear. Tho skull of this 
extinct species is considerably raised above the root of tho noso, so 
that the forehead, which presents two convex elevations, is a good 
deal curved. Its idze is about one-fifth larger than the largest of 
those of the Brown Bear (Uraus Arctoa), or of the Polar Bear. 

U. prisons (Goldfuss), has a smaller Bkull, and differs less from tho 
crania of living bears than that of the preceding species. 


the enamel, and so good a cutting instrument is the inoisor tooth of 
the Beaver, that when fixed in a wooden handle, it was, according to 
Sir John Richardson, used by the Northern Indians to cut bone, and 
fashion their horn-tipped spears, Ac., till it was superseded by the 
introduction of iron, when tho beaver-tooth was supplanted by the 
English file. 

The power of these natural tools is well described by Lewis and 
Clarke, who saw their offsets on the banks of the Missouri. “ The 
ravages of tho beaver,” say they, “ are very apparent; in one place the 
timber was entirely penetrated for a space of throo acres in front on 
the river, and ono in depth, and great part of it removed, although 
the trees were in large quantities, and some of them as thick as the 
body of a man.” 

Sir John Richardson thus speaks of this part of their operations:—• 
“ When tho beaver cuts down a tree it maws it all round, cutting it 
however somowhat higher on the one side than the other, by which 
tho direction of its fall is determined. The stump is conical, and of 
such a height as a beaver sitting on his hind quarters could moke. Thu 
largest tree I observed cut down by them, was about the thickness of 
a man’s thigh (that is 6 or 7 inches in diameter), but Mr. Graham says 
that ho has seen them out down a tree which was 10 inches in 
diameter.” Beavers havo no canine teeth. 


We ought not perhaps to conclude this article without referring to 
those hybrids which were supposed to bo tho offspring engendered 

betweon a dog and a bear. 
Even at the present day 
there is on inclination to 
believe in tho existence of 
such animals, but wo nood 
hardly observe that it is 
extremely improbable, to 
uso no stronger term, that 
two animals differing so 
widely in their dontition 
and general structure, in 
tho periods of gestation 
and in their habits, should 
produce a mule. An ac¬ 
count of such a creature 
is given in the ‘ ITistoires 
Prodigieuses extraictcs de 
plusieurs Fumeux Auteurs, Grecs ot Latins, sucres ot prophanes, 
divisdes en Cinq Tomas, lo Proraier par P. Buaistuau, Tome Prnnior, 
Paris, 1582.' A drawing of tho animal is also given, of which wo 
present a copy. 

This animal the author states he saw in England in tho reign of 
Elizabeth, but tho probability is that the author was docoived by tho 
English bear-warde and dog-fighters of Elizabeth's time, and that 
some dog, selected for its boar-like appearance in certain points, an 
appearance aided by cropping tho oars and tail, mid other skilful arti¬ 
fices, was palrnod upon him and upon others as a hybrid engendered 
between a dog and a boar. 

BEAR-BERRY. [A kctostaph ylos. ] 

BEAR'S FOOT. [Heu.ebobub.] 

BEARDIE. rCoOTTis.] 

BEAUMONTl'TE, a mineral, a hydrous crenato-silicato of Copper, 
containing 15‘8 per oent. of crenic acid. It is of a bluish-green to 
greenish-white colour, and pulverulent when diy. It is found at 
ClMssy, den. of Rhfino, in Frauce. (Dana, Manual of Mineralogy.) 

BEAVER, the English name for the genus Castor (Cuvier), oue of 
the order of rodent or gnawing animals ( JlodenUa, Cuvier, Glires, Lin- 
ntoua), with 2 inoisors, or cutting teeth, and 8 molars iu each jaw, 
20 in all; and particularly distinguished from all the rest of that 
order by a broad horizontally-flattened tail, which is nearly oval, and 
oovered with scales. Thoro ore five toes on each of the feet, but those 
of the hinder onos only are webbed, the webs extending boyond tlio 
roots of the nails. The seeond toe of these last is furnished with a 
double nail, or rathor with two, one like those of the other toes, and 
another beneath it, situated obliquely with a sharp odge directed 
downwards. There is also, aa Sir John Riohardson observes, a less 
perfect double nail on the inner toe of the hind feet. 

The ineisor teeth of the Beaver are broad; flattened, and protected 
anteriorly by a coat of very hard orange-coloured ouamel, the rest of 
the tooth being of a comparatively soft substance, whereby a cutting 
chisel-like edge is obtained; and indeed, no edge tool, with all its 
combinations of hard and soft metal, could answer the purpose better. 
In fact, the beaver's incisor tooth is fashioned much upon the samo 
principle as that followed by the tool-maker, who forms a cutting 
instrument by a skilful adaptation of hard and soft materials till ho 
prodttoea a good edge. . 

But the natural instrument has one great advantage over the 
artificial tool; for the former is so organised that as feat as it is worn 
away by use a reproduction and protrusion from the base takes plaee, 
and thus the two pairs of chisel-teeth working opposite to each other 
are always kept in good repair, with their edges at the proper cutting 
angle. When injury or disease destroys one of these incisors, its 
antagonist, meeting with no chock to resist the protrusion from 
behind, is pushed forward into a monstrous elongation. So hard is 



Castor Fiber of Linnaeus (Castor Amaricanns of F. Cuvier), tho 
American Beaver, is tho animal of whoso sagacity, and even social 



polity, Finch wondorfitl tales havo been told. The best account of this 
animal is that given by Hoame 

“Tho beaver,” he says, “being so plentiful, tho attention of my 
companions was chiefly engaged on them, as they not only furnished 
delicious food, but their skins proved a valuable acquisition, losing a 
principal article of trado, as well os a serviceable one for clothing. 
The situation of tho beaver-houses is various. Where the beavers are 
numerous they are found to inhabit lakos, ponds, and rivers, as well 
as those narrow crooks which connect tho numerous lakes with which 
this country abounds; but the two latter are generally chosen by them 
when the depth of water and othor circumstances arc suitable, as they 
have then the advantage of a current to convoy wood and other 
nacessarioB to their habitations, and becauso, in general, they arc more 
difficult to be taken than those that are built in standing water. 
They always choose those parts that have such a depth of water as 
will resist the frost in winter, and prevent it from freezing to tho 
bottom. Tho beavers that build their homes in small rivers or crocks, 
in which water is liable to be drained off when the back supplies aro 
dried up by thofroat, are wonderfully taught by instinct to provide 
against, that evil by making' a dam quite across the river, at a 
convenient distance from their houses. Tho beaver-dams differ in 
shape acoording to the nature of the placo iu which they ore built. 
If the water in the river or creek have but little motion the dam is 
almost straight; but when the current is more rapid it is always mode 
with a considerable curve, convex towards the stroam. Tho materials 
made use of aro drift-wood, green willows, birch, and poplars, if they 
can be got; also mud and stones intermixed in such a manner as muBt 
evidently contribute to the strength of tho dam; but there is no other 
order or method observed in the dams, except that of the work being 
carried on with a regular swoop, and all the parts being made of equal 
strength. In places which have been long frequented by beavers 
undisturbed, their dams, by frequent repairing, become a solid bank, 
capable of resisting a great foroe both of water and lee; and as the 
willow, poplar, and biroh generally take root and shoot up, they, by 
degrees form a kind of regular planted hedge, which I have seen in 
some places bo tall that birds have built their nests among. the 
branches. 





417 


BE AYEll. 


BEAVEU. 


“ The beaver-houses are built of the same materials as their dams, 
and are always proportioned in size to the number of inhabitants, 
which seldom exceeds four old and six or eight young ones; though by 
chanoe I have seen above double the number. Instead of order or 
regulation being observed in rearing their houses, they are of a much 
ruder structure than their dams; for, notwithstanding the sagacity of 
these animals, it has never been observed that they aim at any other 
convenience in their houses than to have a dry place to lie on; and 
there they usually eat their victuals, which they occasionally take out 
of the water. It frequently happens that some of the large houses 
ore found to hove one or more partitions, if they deserve that appel¬ 
lation, but it iB no more than a part of the main building left by the 
sagacity of the beaver to support the roof. On such occasions it is 
common for those different apartments, as some are pleased to call 
them, to have no communication with each other but by water; so 
that in fact, they may be called double or treble houses, rather than 
different apartments of the same house. I have seen a large beaver- 
house built in a small island that had near a dozen apartments undar 
one roof; and, two or three of these only excepted, none of them had 
any communication with each other but by water. ' As there wore 
beavers enough to inhabit each apartment, it is more than probable 
that each family knew their own, and always entered at then' own 
doors, without any further connection with their neighbours than a 
friendly intercourse, and to join their united labours in erecting their 
separate habitations, and building their dams where required. 
Travellers who assert that tho beavers have two doors to their houses, 
one on the land side and the other next the water, seem to be loss 
acquainted with these animals than others who assign them an elegant 
suite of .apartments. Such a construction would render their housos 
of no use, either to protoct them from their enemies, or guaiil them 
against the extreme cold of winter. 

“ So far are tho beavers from driving stakes into the ground when 
building their houses, that they lay most of the wood crosswise, and 
nearly horizontal, and without any other ordor than that of leaving 
a hollow or cavity in the middle. When any unnecessary branches 
project inward they cut them off with thoir teeth, and throw them in 
among the rest, to prevent the mud from fulling through the roof. 
It is a mistaken notion that the wood-work is first completed and then 
plastered; for the whole of thoir houses, as well as their dams, are, 
from the foundation, one mass of mud and wood mixed with stones, 
if they can be procured. The mud is always taken from the edgo of 
the bank, or the bottom of tho creek or pond near the door of the 
house; and though their fore paws are so small, yet it is held close up 
between them under their throat: thus they carry both mud and 
Btones, while they always drag the wood with their teeth. All thoir 
work is executed in the night, and they are so expeditious that in the 
eourse of one night I have known them to have collected as much as 
amounted to some thousands of thoir little handsfuL It is a great 
pieco of policy in these animals to cover the outside of their houses 
every fall with fresh mud, and as late as possible iu tho autumn, even 
when the frost becomcB pretty sevoro, as by this means it soon freezes 
ns hard as a stone, and prevents their common enemy, the wolverene, 
from disturbing them during the wintor; and as they are frequently 
seeu to walk ovor their work, and sornotimes to give a flap with their 
tail, particularly when plunging into the water, this has without 
doubt given rise to the vulgar opinion that they use their toils as a 
trowel, with which they plaster their houses; whereas that flapping of 
the tail is no more than a custom which they always presorve, even 
when they become tome and domestio, and more particularly so when 
they are startled. 

“ Their food consists of a large root, something resembling a cabbage- 
stalk, which grows at the bottom of the lakes and rivers. [Nuphar 
lutca, according to Sir J. Richardson, the common yellow water-lily.] 
They also oat the bark of trees, particularly those of the poplar, 
birch, and willow; but the ice preventing them from getting to the 
land in the winter, they have not any barks to feed on in that season, 
except that of such sticks as they cut down in summor, and throw 
into the water opposite the doors of their housos; and as they 
generally eat a great deal, the roots above mentioned constitute a 
principal part of their food during the winter. In summer they vary 
their diet by eating various kinds of herbage, and such berries as 
grow near their haunts during that season, when the ice breaks up 
in the spring the beavers always leave their houses, and rove about 
until a little before the fall of the leaf, when tljey return again to 
thoir old habitations, and lay in their winter-Btock of wood. They 
Boldom begin to repair their houses till the frost commences, and never 
finish the outer coat till the cold is pretty severe, os-hath been already 
mentioned. When they erect a new habitation they begin felling the 
wood early in the summer, but seldom begin to build until the middle 
or latter end of August, and never complete it till the cold weather 
be’set in. 

“ Persons who attempt to take beaver in winter should be thoroughly 
acquainted with their manner of ^ife, otherwise they will have enmess 
trouble to effect their purpose, because they have always a number of 
holes in the banks, which serve them as places of retreat when any 
injury is offered to their houses, and in general it is in those holes that 
they fore taken. When the beavers which are situated in a small 
river or creek ore to be taken, the Indians sometimes find it neoessary 
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to stake the river across, to prevout them from passing; after which 
they endeavour to find out all their holes or places of retreat in tho 
batiks. This requires much practice and experience to accomplish, and 
is performed in the following huuinor:—Every man being furnished 
with an ice-chisel, lashes it to tho end of a small staff about four or 
five feet long; he then walks along tho odge of the banks, and keeps 
knooking his chisel against tho ice. Those who aro acquainted with 
that kind of work well know by the sound of tho ice whon they are 
opposite to any of the beavers* holes or vaults. As Boon as they 
suspect any, they cut a liolo through the ice big enought to admit au 
old beaver, and in this manner proceod till they have fmmd out all 
their places of retreat, or at least as many of them as possible. Whilu 
tho principal men are thus employed, sumo of the understrappers and 
the women are busy iu breaking open tho house, which at times is no 
ousy task, for I have frequently known these houses to lie 5 or 6 feet 
thick, and ouo in particular was more than 8 feet thick iu tho crown. 
When tho beavers find that their habitations are invaded, they ily to their 
holes in the banks for sholtor; and on being perceived by tho Indians, 
which is easily dono by attending to tho motion of the water, they 
block up the entrance with stakes of wood, and then haul the beaver 
out of its hole, either by hand, if they can reach it, or with a large 
hook made for that purpose, which is fastened to the end of a long 
stick. In this kind of hunting, overy man has the sole right to ail 
tho beavers caught by him in the holes or vaults; and as this is a 
constant rule, each person takes coro to murk such ns ho discovers by 
sticking up a branch of a tree, by which he may know them. Ail that, 
are caught in the house are the property of the person who finds it. 
Tho beaver is an animal which cannot keep under water long at a 
time, so that when their houses are brokon open, and all their places of 
retreat discovered, they have but ouo choice left, os it may bo called, 
either to be token in their houso or their vaults; in general they prefer 
the latter, for wliero there iB one beaver caught in the house, many 
thousands aro taken in tho vaults in the banks. Sometimes they are 
caught in nets, and in summer very frequently in traps. 

“ In respect to tho beavers dunging in their houses, as some persons 
assert, it is quite wrong, aH they always plunge into water to do it. 

I am tho bettor enabled to make this assertion from having kept 
several of them till they become so domesticated as to answer to their 
name, and follow those to whom they were accustomed in the samo 
manner ns a dog would do, and they wero as much pleased at being 
fondled as any animal I ever saw. In cold weather they wero kept in 
my own sitting-room, where they wore the constant companions of tho 
Indian women and childron, anil were so fond of their company that 
whon the Indians wore absent for any considerable time, the beaver 
discovered great signs of uneasiness, and on their return showed equal 
marks of pleasure by fondling on thorn, crawling into then' laps, lying 
on their backs, sitting erect like a squirrel, and behaving like children 
who soe their parents but Beldom. In general during the winter they 
lived on tho same food os the women did, and were remarkably fond 
of rice and plum-pudding; they would oat patridges and fresh venison 
very freely, but I never tried them with fish, though I liavo heard they 
will at times prey on them. In fact there are few graminivorous 
animals that may not be brought to be carnivorous.”. 

Mr. Broderip, in his ‘ Note-Book of a Naturalist,’ p. 1, gives an 
interesting account of the manners and habits of a pet Beaver during 
its captivity. It manifested the same instincts, though exorcised 
upon very different materials, as those desoribod so graphically in tho 
above passage fgom Hearuo. 

Little need bo said of tho value of the fur of the Beaver in commerce, 
a value greatly heightened by tho proclamation of Charles I. in 1038, 
expressly prohibiting the use of any materials except beaver-stuff or 
boavor-wool in the manufacture of hats, and forbidding the making of 
the hats called ‘derai-castors,’ unless for exportation. This proclamation 
was an almost exterminating death-warrant to the jioor beavers. They 
wore speedily swept away from tho more southern colonies, aud tho 
traffic became for the most part confined to Canada aud Hudson’s Bay. 
The havoc rnado amongst them, even at that period, may be imagined 
by an inspection of tho imports of 1743. In that year the Hudson's 
Bay Company offered for sale 26,750 beaver-skins, and in the same 
year 127,080 were imported into Rochelle. These, it will be remem¬ 
bered, are only the legal returns, making no ullowanco for smuggling. 
In 1788 upwards of 170,000 wero exported from Canada, find in 1808 
126,927 were sent from Quebec alone to this country. The value of 
those last has been estimated at 118,9941. Is. 3 il. sterling, at an average 
of 18s. 9<1. for each skin. Those numbers, as might be expected, 
could not be kept up without almost total extermination; and'wo 
find, accordingly, that in 1827 tho importation into London from a. 
fur country of more than four times the extent of that which was 
occupied in 1743 was but little beyond 50,000. At the present time 
(1853) about 60,000 beaver-skins are annually imported into this 
country, of which 12,000 are again exported. Many other materials' 
are now employed for making hats. 

The Beaver, ulthough some have considered it another species, is 
an inhabitant of Europe. The earliest notice of the European Beaver 
(itdo-Tup) is in Herodotus (book iv. c. 109), who describes it as inhabit¬ 
ing a huge lake in tho country of the Budini, a nation whom ho places 
on the east side of the Upper Bon (iv. 21). He says that tho skin was 
used for clothing, Aristotle (book vili c. 5) mentions the European 



419 


BEAVER. 


BEAVER. 


430 


Beaver under the name of ndorup, but only mention* it; while Pliny 
(viii. 30, and xxxii. 8, Ac.) well describe* it, and is diffuse on the 
subject of the celebrated Castoreum, so much valued as a medicine 
among the ancients, and which long l\eld a high place in the Materia 
Modica of the moderns, causing the persecution of this unfortunate 
animal before its fur bocame an objeot of traffic. Pliny points out 
tho frauds of dealors, but shows that he did not know what tho 
castoreum really was. “ Castorea testes eorurn,” writes Pliny (book 
xxxii. c. 3), and the ancients inform us that the animal used to bite 
off the part when hunted, well knowing that with the possession of 
the desired castorea the persecution would ceaso. This however is 
untrue, as it would be utterly impossible for the animal to do so if it 
wished. Cuvier gives the following account of tho organs which 
secrete this substance :—“ De grosses poebes glanduleuses qui abou- 
tissent h leur prdpuce produissent uno pommade d'une odeur forte, 
employee on mddicine sous le nom de castoreum.” Sir John 
Richardson thus speaks of this substance : “ I have not had an 
opportunity of dissecting a beaver, but I was informod by the hunters 
that both males and females are furnished with one pair of little bogs 
containing castoreum, and also with n socond pair of smaller ones 
betwixt the former and tho anus, which are filled with a white fatty 
matter, of the consistence of butter and exhaling a strong odour. 
This latter substance is not an article of trade; but the Indians occa¬ 
sionally eat it, and also mingle a little with their tobacco when they 
smoke. I did not learn tho purpose that this secretion is destined to 
sorvo in the economy of the animal; but from the circumstance of 
small ponds when inhabited by beavers being tainted with its peculiar 
odour, it seems probablo that it affords a dressing to the fur of those 
aquatic animals. Tho castoreum in its recent state lias an ornngo- 
colour, which deepens ns it drios into bright reddish-brown. During 
the drying, which is nllowod to go on in the shado, a gummy matter 
exudes through tho sack, which the Indians delight in eating. The 
male and femalo castoreum is of the same value, ten pairs of bags of 
cithor kind being reckoned to an Indinu as equal to one beaver-skin. 
The castoreum is never adulterated in the Fur Countries." 

Tho same traveller says that tho call of tho beaver in the pairing 
season is a kind of groan, and gives tho following os tho dimensions 
of a full-grown beaver killed at Orest Slave Lake, and now in the 
museum of the Zoological Society:— 

Indies. I.incs. 

Length of head and body .... 40 0 

„ hood alone.7 3 

it tail, scaly part .... 11 6 

Distancefrom tin of noso to anteriorport of oyo 2 10 

Distance from the posterior part of tho orbit 
to anterior pnrt of tho car ... . 2 5 

Ho also gives the following account of tho flosh, which, ns much has 
been said of its dolicacy ns food, is interesting:—“The flesh of the 
boavor is much prised by the Indians and Canadian Voyagours, especi¬ 
ally when it is roasted in tho skin, after the hair has been singod off. 
In some districts it Requires all tho influence of tho fur trader to 
restrain the hunters from sacrificing a considerable quantity of beaver 
fur oveiy year to secure the enjoyment of this luxuiy; and Indians 
of noto have generally one or two foosts in the season, wherein a 
roasted boavor is tbe prime dish. It resembles pork in its flavour, 
but the loan is dark-coloured, tho fat oily, and it requires a strong 
stomach to sustain a full meal of it. Tho tail, which is considered a 
groat luxuiy, consists of a gristly kind of fat, as rich but not so 
nniiseating as tho fat of the body.” * 

Pennant snys that tho geographical range of the Amerioan Beaver 
commences in latitude 60° or about tho River of Seals, in Hudson’s 
Hay, and terminates in latitude 30° in Louisiana; but Say places 
their limit at tho confluence of tho Ohio and Mississippi, about seven 
degrees farther to tho northward of Pennant’s southern boundaxy. 
Richardson observes that their most northern point is prolmlily on 
the banks of the Mackenzie (tho largest American river that falls into 
the Polar Sea, and tho best wooded, owing to the quantity of alluvial 
soil by which it is bordered), as high as 674° or 68° N. lat.; and that 
thov extend oast nnd west from one side of the continent to the other, 
with the exception of the barren districts. He further states that 
they are pretty numerous to the northward of Fort Franklin, nnd 
that, from the swampy and impracticable nature of tire country, they 
are not likely to be soon eradicated there. 

Tho following varieties of the American Beaver have been noticed:— 
Vnr. a. C. F. nigra, the Block Beaver. 

Var. j8. C. F. varia, the Spotted Beaver. They have a largo whito 
spot on their breasts. 

Var. y. C. F. alba, tho White Beaver. This variety is an albino. 

The Little Beaver is the Cantor Zibethicun of Linnaeus, Fiber 
Zibcthietu of Cuvier, Ondatra of Locdp&de, the Musk-Rat of Canada, 
and Mutnjuimh of tho Cree Indians. [Musquash.] 

F. Cuvier has-pointed out some slight differences in tho skulls of 
the European and American beavers which he had oxainined for the 
purposo of showing that they are distinct. Baron Cuvier, in the Inst 
edition of his ' R6gne Animal,' expresses his uncertainty, notwith¬ 
standing scrupulous comparison, whether tho beavers which livo in 
burrows along the banks of the Rh6ne, the Danube, the Weser, and 
other rivers, are especially different from those of America, or whether 


their vicinity to man is the cause that hinders them from building. 
Ho does not appear to have been aware of the colony described by 
M. do Moverinck in the ' Transactions of the Berlin Natural History 
Society’ for 1829, as having been settled for more than a century on 
tho small river Nutho, a short distance above its confluence with the 
Elbe in a lonely canton of the Magdeburg district. This little asso¬ 
ciation, it appears, amounted in 1822 to 15 or 20 individuals only; 
but they were co-operative and industrious beyond what might havo 
been oxpcctod from their numbers. Burrows of thirty or forty paces 
in length on a level with the river, having one opening beneath the 
surface and another on land; huts eight or ten feet high, formed of 
branches and trunks of trees laid irregularly and covered with earth ; 
and a dyke of the some materials, so well wrought that it raised the 
water more than a foot, wore tho results of the persevering and 
ingenious labours of tho little band. 

The American Beaver near the settlements at the present day is 
sod and solitary like the European Beaver; his works have been 
swept away, his associations broken up, and he burrows in the same 
manner. Such beavers are called Terriers. Pennant indeod mentions 
them as a variety which wonts oither tho sagacity or the industry of 
others; but he is much nearer the truth when he says, in tho same 
paragraph, “ Hoovers which escape the destruction of a community 
are supposed ofton to bccomo Terriers.” They are also called Old 
Bachelors. 

Tho following anoedoto, related by Geoffrey St. Hilaire in tho 
12th volume of tho ‘Mdmoiros du Musdum d'Histoire Noturello/ 
shows that the European Beaver has the some sagacity os its trans¬ 
atlantic brethren. One of these beavers from tho Rhdne was confined 
in the Paris mensgorio. Fresh bronchos were regularly put into his 
cage, together with his food, consisting of legumes, fruits; Ao., to 
nmuse him during the night, nnd minuter to his gnawing propensity. 
He liod only litter to shiold him from tho frost, and the door of Ms 
engo closod badly. One bitter winter-niglrt it snowed, and the snow 
had collected in one comor. Theso wore all his materials, and tho 
poor beaver disposed of them to secure himself from the nipping air. 
Tho branches ho interwove between tho bars of his cage, precisely as 
a bnsket-makor would have done. In the intervals he placed his 
litter, liis carrots, his apples, his all, fashioning each with his teeth so 
as to fit them to the spaces to bo filled. To stop the interstices he 
covered the whole with snow, which froze in the night, and in tlio 
morning it was found that he had thru built a wall which occupied 
two-thirds of tho doorway. 

That tho Beaver was formerly an inhabitant of the British Islands 
there is no doubt. Uimldus Cambrensis gives a short account of 
their manners in Wales; but, even in liis tune (ho travelled there in 
1188), they were only found on the river Teify. “Two or three 
waters in that principality,” says Pennant, “ still bear the name of 
Llyu yr Afnngc, or the Beaver Lako. * * * I have seen two of 
their supposed haunts; one in the stream that runs through Hunt 
Francon, tho other in the river Conwy, u few miles above Llanrwst; 
anil both places, in all probability, nail formerly been crossed by 
beaver-dams. But we imagine they rpust have been very scarce even 
in earlier tirnos. By the laws of Howoldn tho price of a beaver’s 
skin was fixed at 120 pence—a great sum in those days.” 

The Beaver also appears to have existed in Scotland. Boethius 
enumerates tho Bcavors, ‘ fibri,’ among the animals which abounded 
in and about. Loch Ness, and whose furs were in request for expor¬ 
tation towards the end of the 15th century. Dr. Walker, in his 
1 Mammalia Scotian,’ states, on the authority of Girnldus, that Beavers 
formerly existed in Scotland. Tradition refors the name and arms of 
tho town of Bevorloy in Yorkshire to tho foot of Beavers having 
abounded in tho neighbouring river Hull. (Owen, ‘.British Fossil 
Mammals.’) 

Fontil Beavers. 

M. Gothelf de Fischer was tho first to announoe the existcnco of the 
remains of an extinct animal allied to the Beavor. These remains, 
consisting of a fossil cranium, were discovered on the sandy borders 
of tho Sea of Azof. Cuvier admitted the specific distinctness of thiB 
animal, and adopted the name Cantor trogontherium. Professor Owen, 
in his history of ‘ British Fossil Mammals,' describes the structure of 
the teeth in this animal from a specimen in the collection of John 
Hunter in the Royal College of Surgeons of England, which was found 
in Wolkor's Cliff, Norfolk, and from a specimen in the possession of 
Sir Charles Lyell found in the Norwich Crag at Cromer. From an 
examination of these specimens Professor Owen was enabled to odd 
considerably to the details of our knowledge of the structure of this 
animal On this ground he proposes to constitute for this species a 
new subgenus, and to call it Trogontherium Cuvieri. From the cha¬ 
racter of the remains of the Trogontherium, Professor Owen concludes 
that it must have been much larger than the European Beaver. That 
the European Beaver is distinct, and not the degenerate descendant 
of the great Trogontherium, is proved by the fact that the remains of 
beavers in no respect differing either m Bize or in anatomical cha¬ 
racters from the Cantor Fiber of the present day co-existed with the 
Trogontherium. 

Remains of the Common Enver have been discovered by Mr. Green, in 
company with the extinct Mammoth, in the lacustrine formations at 
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Bacton. Remains of the Beaver have also been found in the cliffs at 
Mundesley, and in the oyBter-bed at Happisburg in Norfolk; also in 
the fluvio-marine crag at Thorpe in Suffolk, and from a fonnation 
earlier still in the fluvio-marine crag at Sizewell (Jap near Southwold, 
Suffolk. M. Fischer also received the remains of another Beaver with 
those of Trogontherium from near the lake of Rostoff, in the depart¬ 
ment of Jarosslow, and which he callod TrogorUhcrium Wemeri, but 
which Cuvier recognised as the remains of the Common Beaver. 

BECCAFI'CO, the Italian noma for Beccafiyo, or Fig-Eater; Bee- 
figue of tho French; Ficedida of the Romans; and 2 vkoA2i of the 
Greeks. Prince Bonaparte, in his ‘Specchio Comparative,’ observes 
thut this name is applied to different birds of the genus Sylvia (Sylvan 
Warblers), whenever they are fat, and in a good state for the table. 
They ore generally fruit-eaters in the season; but the true Btccafico, 
with its ‘came squiBita,* is, according to the Prince, the Sylvia hur - 
tensis of Bechstein. [Sylvia.] 

BF.CHERA, a genus of Fossil Plants proposed by Count Stomberg. 
Beckera Charaformis occurs in the strata of Coalbrookdalo. In this 
genus Sternbeig included the Oyrogonites, or fossil Oharas of the 
Tertiary Strata of the Isle of Wight. 

BECKER, or Braize, a Fish. [Pagrus.] 

KEDSTHAW. [Galium.] 

BEE, the name common to all the species of a very numorous 
tribe of Insects of the order Ilymcnoptcra. 

In England alone about 250 species have been discovered. Kirby, 
in his beautiful monograph, ‘Apum Anglia),’ divides them into two 
groat groups —Apis nu<l Melitta, which differ principally in tho pro¬ 
boscis. In A pis the tongue (Jig. 3, e), 
or central part of the proboscis, is 
generally long, and the proboscis itself 
has two joints, ono naar the base, and 
another about the middle; that at tho 
base directing it outwards, and that in 
tho middle directing it inwards: when 
folded, the apex of the tongue points 
backwards. In Melitta the tongue 
(Jig. 1, a) is short, and the proboscis 
has but one. fold, which is near the 
base; and when folded the apex of the 
tongue points forwards. These two 
groups aro also subdivided by Kirby, 
and tho character of each subdivision 
is given in detail; but he did not 
think proper to give names to theso 
smaller groups. It has liowovor since 
been thought ncccBsary to consider the 
smaller groups ns genera; and honco 
they have all been named, the greater 
portion of them by Latreille. When 
the smaller groups were considered 
genera, tho greater ones became fami¬ 
lies, and are named Apidai and Anilree- 
n idle by Dr. Leach. 

The species of Andrttnida•, which 

aro very abundant during tho spring __ d _ _ __ 

months, frequent grassy banks; the u C aif of one of the Amlnmulm 
mules are generally seen flying about ( Melitta , Kirby), showing the 
hedges. The females usually construct proboscis, a, the tongue, 
their nests underground; for which 

purposo they generally select a bank in a southern aspect: some 
species choose sandy situations, while others prefer a heavier soil. 
Tho femnlo having fixed upon a convenient spot, excavates a cylin¬ 
drical hole, from five or six indies to a foot in depth, and only just 
largo enough to allow hor to enter; at the bottom it is slightly 
increased in width, and rendered smooth by being lined with a 
glutinous substance. The labour of forming theso cells is consider¬ 
able, for the soil is removed groin by grain, and deposited round tho 
entrance of the hole, so that a little hillock is formed. The cell 
being completed, her next object is to furnish it with pollen; this is 
collected from flowers, and carried on the tibiro of the hinder legs, 
which are thickly furnished with tolerably long hair, among which 
the pollen is carried until she arrives at the cell. When a sufficient 
quantity of pollen is collected, and made into a kind of pasto by tho 
addition of a portion of honey, it is formed into a little ball, in which 
an egg is deposited; the mouth of the cell is then carefully closed, to 
prevent the entrance of other insects. The egg soon hatches, and 
becomes a larva, which feeds upon the pollen until it is all consumed; 
tho larva then turns to a pupa, and the pupa to the perfect insect 
It is remarkable that the A ndranidas seldom make their appearance 
after the spring months and early part of the summer, although the 
eggs laid at mat time have undergone all their metamorphoses (in 
many instances) by the autumn. The newly-diBclosed insect remains 
all tile intermediate time in a torpid state. We believe that the 



Fig. 1.—The under side of tho 


__„ done by asp... _ . 

The habits of the species of Apidai aro more variable: many exca¬ 
vate their oells in wood; some, liko.the cuckoo, make use of the nests 


of other species; others again do not excavate cells, but make use of 
any hole already formal, or of Borne othor situation convenient for 
that purpose. Of this last description a species of the genus Anthi- 
dium has afforded a remarkable instauoo. This bee is nearly the 
■***. the Hive-Bee, but is broader in proportion, and is easily 
distinguished from all the hitherto-discovered British species, by 
having a series of bright yellow spots ou each side of tho abdomen. 
A fomale of this species has been known to build her nest in the lock 
of a garden gate. Tho nest consists of a number of cells formed of 
down collected from the Anemone sylveslris , and probably from other 
woolly-leavod plants, scraped off by the bee with its jaws. 

Tho flight of this insect is exceedingly swift; but when it has dis¬ 
covered a flower on which it intends to settio (generally that of tho 
blind nettle), it stops suddenly, poises itself in the air for a few 
seconds, and then darts upon* tho flower, dislodging any boo which 
may have settled upon it before. 

Sometimes it appears more auxious to dislodge other bees, and to 
prevent their gathering honey, than to collect for itself, for it Hies 
about from flower to flower, and pounces upon all it meets with. 

Anthophora retusa is another bee, which in its flight very much 
resembles the one just described. This bee is considerably larger 
than the Hivo-Bee: the male is brown, sometimes inclining to :m 
ochre colour, and is remarkable for the thrao long tnfts of hair which 
are attached to the middle leg, two of them to tho tip of tho tibuo 
(that ou tho posterior part being very long), and another to the tip of 
tho tarsus. Tho female of this species is so much unlike tho male, 
that it has been thought by many to be a distinct species. It is 
entirely black, except the outer sido of the hinder tibisc, which is 
covered with red hairs: it is without tho tufts on the intermediate 
leg. This species constructs its cells iu the sides of banks, generally 
choosing those which are pcrpondicular. 

It is to this sumo family that the Hivo-Bee belongs, to tho history 
and economy of which we shall confine ourselves. 

The Apis mellijica, Hivo-Bee, or IIoney-Bce, has for many ages justly 
claimod tho attention and study of naturalists. Among the earliest 
of its observers may bo enumerated Aristotle and Virgil; also Aristo- 
machus of Soli in Cilicia, and Fhiliscus tho Thasian. Aristomacbus, 
wo aro told by Pliny, attended solely to bees for fifty-oight years ; and 
Fhiliscus, it is said, spent tho whole of his time in forests, investigating 
their habits. (Plin. xi. 0.) Both these observers wruto on tho Bee. 
In modern times the laliours of Swammerdam, Reaumur, Bonnet, 
Schirnch, Thorley, Hunter, Huber, and others, liavo added greatly to 
our knowledge of this interesting species. 



Fig. 2.—Tho three descriptions of Bees of a Hive, 
a, the Mate or Drone ; h, tho Kcutcr or Worker; e, tho Female or Queen. 
The lines denoto tho natural length of each- 

The Honey-Bee always lives in society with many of its own species. 
In its natural state it generally constructs its nest in hollow trees 1 ; 
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but throughout Kuropo it is now rather a rare occurrence to iind it 
otherwise than domesticated. 

Each society or swarm is composed of three descriptions of Bees— 
the Malo, or Drone; the Neuter, or Worker; and the Female, or Queen. 

The Untie, or Stale. Bee, in general form, is almost cylindrical, the 
80 |>aration between the thorax and abdomen being much less distinct 
than in the females or neuters. The head is large, rather narrower 
than the thorax: the eyes are very large, and meet at the vertex of 
tho head, but divide as they approach the forehead; close to the 
point of separation there ore three stemmata. The antenmn are 
13-jointecl The thorax is thickly covered above and beneath with 
short pale brown hairs resembling velvet. The length of the abdomen 
is scarcely greater than is its breadth, and it is terminated obtusely: 
it has only four segments visible from the upper side, the anal seg¬ 
ments being hidden beneath the others. The basal and apical sogments 
are each thickly covered with pale hairs. The colour or the abdomen 
is block above, having the edge of each segment of a light brown 
colour; the underside of the body is also pale. The legs are block; 
the inner side of the hinder legs is covered with pale down. All the 
claws are divided, the inner part being nearly equal in length to the 
outer part. The wings are large, and rather longer than the body; 
the anterior wings are rather acute at the apex. 

Thu Drone may lie readily distinguished from tho queen and 
workers by its greater breadth, large eyes (which meet at tho top of 
tho head), and tho abdomen having only four segments visible from 
tho upper side. Thu wings are much longer in proportion than those 
of tho worker or the queen, for in this sex they reach beyond the 
extremity of the abdomen. 

The number of drones in a hive is remarkably irregular, varying 
from (S00 or 700 to 2000; but the proportion is nflt regulated by tho 
number of lrnes contained in tho hive, for a small swarm will some¬ 
times possess ns many drones ns a large one. 

Tiie time required to complete the metamorphosis of tho drone is 
ns follows. In throe days after tho deposition of the egg the larva 
makes its appenmneo : about the middle of the soventh day from this 
time, tho larva, having then arrived at its full growth, spins its cocoon, 
a silken substance with which it linos the interior of its cell: this is 
accomplished in about a day and a half. It then turns to tho pupa, 
and ultimately to tho perfect insect, having been obout 24 dnys from 
the laying of the egg to tho coming forth in the winged Btato. 

Tho Neuter, or Wurler, is of a dark-brown colour, approaching to 
black ; the head and thorax resemble t.hoso of tho female, but the 
hum! hns black hair on the vertex. The abdomen is conical, and 
composed of six distinct sogmonts: the basal one is thickly covered 
with hair, the other sogmeiits are sparingly clothed. The legs aro 
black : tho plantic of the hinder logs aro transversely striated on the 
inner Bide. Tho wings whon closed nearly roach to the apox of the 
abdomen. 

i n about four days after tlio egg of tho Worker has been deposited 
the larva is hatched, and in live or six days more (according to the 
wonther) it is full £rown j it is then sealed up in its cell by tho nurso 
bees with a covering of farina mixed with wax. As soon ns the larva 
is inclosed it spins its cocoon, which ojieratiou requires about 30 
hours: it then turns to the pupa, nud in about eight days more to the 
perfect insect; having been 21 days in existence, that is, from the 
timo the egg was laid until tho insect lias attained its perfect state. 
Tho numbers of workers in a well-stocked hive is about IS,000 or 
20,000. The occupation of these bees is to colloct honey, pollen, and 
propoliB; to build the eorabs, nud to attend upon tho young. 
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Fig. 3.— a, tlie proboscis of tlie Hive-Bee ; e, tho tongue; 4, the hinder leg 
of tho Worker-Ucr; if, the pert on which the pollen is carried. 

Honey is collected by means of the proboscis. To a common 
observer this instrument appears to be a single tube, through which 
it is thought the honey is convoyed to the stomach by suction; but if 


we examino the proboscis through a lens of very moderate power, wo 
find that.it is composed of five very distinct parts, a central stalk and 
four lateral ones, two on each ride. The central part is that which is 
principally used in collecting honey: this part is not perforated, but 
is a fiat cartilaginous substance, and is used as a tongue in lapping up 
the honey, which is then conveyed to the pharynx, and is afterwards 
disgorged into the cells of the comb, part being used for the purpose 
of feeding the young, and the remainder stored up for the winter's 
consumption. 

Pollen is collected from the anthem of flowers, and is carried on the 
outer surface of the tibiae, or middle joint of the hinder leg: this part 
of the leg is very broad; on one ride it is oonoave, and furnished with 
a aeries of strong curved hairs on its margins, forming a natural 
basket admirably adapted to the purpose for which it is usod. This 
substance mixed with honey forms the food of the larvae, for which 
purpose alone it is collected. 

In many instances it is only by tho bees travelling from flower to 
flower that the pollen or farina is carried from the male to the 
female flowers, without which they would not fructify. One species 
of bee would not be sufficient to fructify all the various sorts of 
flowers, were the bees of that species ever so numerous, for it requires 
species of different sizes and different constructions. " M. Sprengel 
found, that not only ore insects indispensable in fructifying different 
species of Iris, but that some of them, as I. Xiphium, require the 
agency of the laigor humble bees, which alone are strong onough to 
force their way boneath the stile flag; and hence, as these insects are 
not so common as many others, this Iris is often barren, or bears 
imperfect seeds.’’ 

Propolis is a resinous unctuous substance, of a reddish oolour, and 
is collected from the buds of trees : it is not only used in lining the 
colls of a new comb, but it is sometimes kneaded with wax and used 
in rebuilding weak parts. It is also used in stopping all the crevices 
in tho interior of a hive. The workers which arrive laden with this 
substance are relieved of their burden by others; these in their turn 
distribute it among many, who employ it for the purposes above 
mentioned. 

Nature has provided chocks to prevent the too rapid increase of the 
various Rpecios of insects. Among those of the Hive-Bee, the hornet 
and wasp, and two or three species of moths, commit great devasta-' 
tion. Wasps froquontly take possession of a hive, and after destroy¬ 
ing, or causing their weaker neighbours to desert the hive, consumo 
all tho honey it contains, and sometimes even construct their own 
nests in the hive. Acherontia atropos, the Sphinx, or the Death’s- 
Head Hawk-Moth, which is almost as large bb our common bat, 
sometimes makes its way into hives, and consumes much of the bees’ 
stores. This insect has the power of emitting a peculiar sound, not 
unlike that of the queen-beo: this sound is supposed to havo the 
same effect (that of rendering the workers motionless) ns that emitted 
by the queen. 

Two other moths commit groat devastation in hives: these are 
small species (Galleria alvearla, and O. meloneUa —the Honey-Moth, 
and tho Honeycomb-Moth, which, in spite of the guards constantly 
kopt at the entrance of hives, gain admittance, and deposit their eggs 
in the combs. The lnrvce hatched from these eggs form passages 
through tiie comb in all directions, spinning a silken tube as they 
proceed, which it appears is too strong for the bees to destroy, and of 
courso they cannot Bting the larvee. These larvee generally oblige the 
beos to desert the hive after a Bhort time. 

In attending upon the young the labour of the workers appears to 
ho divided : a certain number always remain brooding ovor the cells 
and feeding them, while others are employed in collecting honey. It 
is these lust that are the prindpal secreters of wax, and are called 
Wax-Workers: the former are oalled Nurse-Bees. 

Tho Queen-Bee is of a dark-brown colour: the head is thickly fur¬ 
nished with yellow hairs, except on the forehead, where the hair is 
nearly block; on tho vertex there aro throe small convex simple eyes, 
or Btemmata. The antehnee or&yollow beneath and brown above, and 
composed of twelve joints, tho basil joint is more than one-third of 
the whole length, the remaining joints aro bent forwards, and at an 
angle with tho first. The thorax is covered with pale-brown hairs. 
The abdomen is the Bhape of an elongated cone, and nearly smooth, 
exhibiting six distinct segments above: the under side of the body 
and the base of each segment above are of a paler colour than the 
remaining parts. The lege are of a brownish yellow: the femora and 
tibiee of the anterior legs and the base of the femora of the posterior 
legs are brown. All the claws of the tarsi are divided, the inner divi¬ 
sion being much shorter than the outer one. The wings are short and 
small in proportion, scarcely reaching more than half the length of 
the abdomen. 

This sex is furnished with a bent sting; in the neuter the Bting is 
straight; the male has no sting. The Queen-Bee resembles the worker 
in the shape of the head ana thorax; but the great length of the 
abdomen and the paler colour of the legs and antenna) are its chief 
distinguishing characteristics. There is but one queen in a hive, who 
is treated with the greatest attention by all the other bees. It might 
be wondered how they can distinguish the queen from any other Dee, 
the interior of the hive being quite dark: in this the antennn are 
their sole guide, for if the workers be prevented touching her occa- 
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sionnlly with the antenna) they proceed a* if she were lost. This has 
been satisfactorily proved by some ingenious experiments by Huber. 
If by aotident the Queen bo killed, or if she die, her dead body is still 
treated with attention, and for a time even preferred to any other 
queen. 

The Queen being accidentally or intentionally removed from a hive, 
her absence is soon discovered and great disorder follows; but this is 
only temporary, for in a few hours preparation is made to replace her 
loss. The larva of neuters from two to throe days old are selected 
for this purpose: the. cells containing them are each enlarged by 
sacrificing three adjoining cells, and in this space the workers build n 
cylindrical tube which surrounds the young larva, which are then 
supplied with the same food as that given to the ordinary royal larva, 
and which is moro pungent than that given to common larva. In 
about three days’ time a perpendicular tube is constructed and joined 
to the mouth of the cell just described; into this the larva gradually 
makes its way, moving in a spiral direction. It then remains two 
days in a perpendicular position, tho head being downwards, after 
which it turns to the pupa and then to a queen. As several hatch 
noarly at the same time, tho strongest stings tho others to death, and 
becomes ruler of tho hive. From this it is evident that the worker- 
bees are imperfect femalos, requiring only a slight difference of treat¬ 
ment in the larva state to booorao queens or fertile females. 

If tho Queen be removed from a hive, and astrangor be immediately 
introduced, she is Burrounded and kept prisoner until she dies of 
htinger; for tho workers never sting a Queen. If, however, 18 hours 
have elapsed since tho loss of tho formor queen, tho stranger is 
better roccivod, for although slio is at first surroundod, she is ultiinatoly 
set at liberty, and treated with all the usual attention ; but if 24 hours 
have clasped before tho Btrange quoen be introduced, she is at once 
admitted to tho sovereignty of tho hive. • 

Whilo the Queen remains in a hive, tho introduction of n strange 
queen will occasion a disturbance, somewhat similar to that which 
takes placo when two or three young quconB escape from their cells at 
the same time: both the stranger and the reigning queen are sur¬ 
rounded by tho workers, and tho osenpe of eitherbeing thus prevented, 
they are soon brought into contact. A battle ensuos, which ends in tho 
death of one of them, and the other then becomes ruler of tho hive. 

The solo occupation of tho Queen is to lay eggs in tho various cells 
prepared by the workers for that purpose, for Bhe takes no care of tho 
young herself. Until she is about eleven months old, the eggs laid 
are nearly all such as will turn to workers, but at the completion of 
that period, which most frequently happens in the spring time, the 
queen commences tho great laying of the oggs of males; at this time 
the queen will lay from 2000 to 3000 eggs, sometimes from 40 to 50 
a day being laid (luring the months of March and April, There is also 
another laying of tho eggs of males in the autumn, but this is not so 
considerable. In the interval, the eggs of workers aro almost exclu¬ 
sively laid. 


There seems to be a relation betwoen the laying of the eggs of males 
and the construction of royal cells, for the workors always commence 
tho construction of tho latter at the time that the female is laying the 
oggs that are to turn to drones. 

The royal colls are very different from those of the male or worker, 
and aro generally suspended front the edges or sides of the comb: 
their number varies 
from two or throe to 
twenty, though the 
latter is a very un- 
uBtial number. In 
form they are very 
much like a pear, 
having the thickest 
end joined to the 
comb, the other end, 
at which part tho 
mouth or entrance of 
the cell is situated, 
hanging downwards. 

In these cells the 
queen deposits tile 
eircra of future queens, 
at intervals of at least r1 *' The Queen’s Cell; a, side view of the same. 

a day, and always during the period of laying the eggs of males. 
When the Queen is about to lay, Bhe thrusts her head into a cell 
to ascertain its fitness; she then inserts her abdomen, and in a few 
seconds withdraws it, leaving on egg at the bottom of the cell fixed 
in an upright position by a glutinous substance at one of its ends. 

Tho egg is about one-twelfth of an inoh long, and of a cylindrical 
form, with rounded ends. When the larva emerges from tho egg, it is 
immediately supplied with food by the nurse-bees. This larva may be 
seen lying in a curved position at the bottom of the cell, whore it con¬ 
tinues to grow until it has completely filled up the space; when it is 
full grown it lies horizontally with its head towards the entrance. 
The food given to the larva is a mixture of farina, honey, and water, 
which is converted into a whitish jelly by elaboration in the stomachs 
of the nurse-bees: the proportions of farina and honey vary according 
to the age of the young, and we believe that the food is not given 



directly to the larva, but disgorged into the cell, so that the insect is 
surrounded with it. But when the larva is nearly full grown, its food 
is sweeter (probably containing a greater proportion of honey), and 
is applied by the nursc-boes directly to its mouth, somewhat in the 
manner of a bird feeding its young. 

J 

n b r 

Fig. 5.— a, tho Egg; b, the Larva ; e, the Pupa of the Workcr-Bce; anil 
d, the head of tho Larva magnified. 

The drone and worker-bees are of a grayish colour when they first 
leave their cells, and several days elapse beforo thoy are strong enough 
to fly; but the queen is kept prisoner in her coll for some time after 
she has assumod the imago state. The reasons for this imprisonment 
we shall presently show. 

When tho larva) in the queons’ cells are about to change into puj«x> 
the old queen begins to exhibit signs of agitation—running carelessly 
over tho oells, occasionally thrusting her abdomen into some of them 
as if about to lay, but withdrawing without having done so, or 
perhaps laying them on the side of the cell instead of at the bottom. 
She is no longer surrounded by her usual circle of attendants, and 
her agitation being communicated to all she passes, at longth a general 
confusion is creatod, till at last the greater portion of the bees rush 
out of the hive with that queen at their head. It is thus that the 
first swarm quits the hive, and it is invariably conducted by tho old 
quoou. 

At any other time the queen would have been unable to fly, tho 
great number of eggs contained in her abdomen rendering her too 
heavy; this however is sufficiently redwood after the great laying just 
described to enable her to fly with cose. 

' An unerring instinct obliges the Queen to leave the hive at this 
time, for two sovereigns never can co-cxist in the same community; 
and had sho not left it the young queens (now just about to quit their 
eells) would inevitably havo boon killed by her. Let us now obsorvo 
what is going on in the hive which has just boen deserted by its 
queen. It would soem as if it were too much roducod by the departure 
of tho swarm, but it must bo borno in mind that this event never 
occurs except in the iniddla of the day and during very fine sunny 
weather, when a largo portion of the bees are abroad gathering honey 
and pollen; and if the hive contain a numorous colony, these on tliuir 
return, together with those which have not been disturbed during 
the general confusion, and a considerable number of young brood 
continually hatching, form a sufficient stock, and perhaps even enough 
to send off another swarm. 

In two or throe days’ timo from the leaving of tho first swarm 
perfect order is restored in the hive, and the nurse-bees continue to 
attend upon the young, carefully watching the queens’ cells, and 
working at the outsides by removing' the wax from tho surfaoo. It 
is said that the wax is removed in ordor to facilitate the exit of tho 
young queen j but nlthougli the removal of it may thus be of service, 
we are not inclined to think it is done for that purpose. 

Tho eggs are laid in the royal cells at intervals of at least a day, 
and it consequently follows that the completion and closing of these 
cells must take place at different times: we say completion, for at 
the time the queen lays the eggs the cells are only half formed, and 
resomble the cup of an acorn. When the eells have boen closed about 
seven days tho young queen cuts away with her jaws tho part of the 
silken covering at the mouth of the cell, and if permitted would moko 
her escape ; but the bees guarding the cells solder tho covering with 
some particles of wax, and keep her prisoner about two days, in which 
time die obtains sufficient strength to be able to fly immediately on 
quitting her prison. It is 'difficult to imagine by what meuUH tho bees 
guarding the royal cells can judge of the fitness of the inclosed female 
for liberation. The most probable conjecture is, that they judge by 
the quality of tbo sound emitted by tho prisoner at this time. This 
sound consists of a number of monotonous notes so rapidly repeated 
as almost to appear one continuous sound. The sound is produced 
by the vibration of the wings, and probably becomes sharper and more 
audible as tho hoe acquires strength. 

The young queen upon being liberated immediately approaches tho 
remaining royal cells, and would destroy their contents by tearing 
them open and mortally wounding her rivals with her sting; but this 
is not permitted, for so long as there is a sufficient number of guards 
they bite and drive her away. She lias the power however of arresting 
this ill-treatmont for awhile by emitting a peculiar sound, which has 
such an effect on the sentinels that thoy remain motionless; and she 
sometimes takes advantage of this to make an attack upon the royal 
colls. But as the sound ceases when she moves the charm is dissolved, 
her guards recover their power, and tiie is again driven back. 

After n time the young queen, owing to her strong desire to attack 
the royal cells and the constant repulses she meets with, becomes 
extremely agitated, and by running quickly over the cells and groups 
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of workers communicates her disorder to a great portion of the bees, 
so that a large number quit the hive and cluster about the outside, 
and after a short timo the young queen leaves the hive with a swarm. 

Thus it is that the second swarm is thrown off. It seldom happens 
that a hire sends off more than two or three swarms; after which, 
uuless the hive be an extremely populous one, there are so few boos 
left that there is not a sufficient number to keep proper guard over 
the royal cells. The young queens consequently make their escape, 
two or three at a timo, in which case a contest takes place between 
them, and the strongest remains queen of the hive, after destroying 
all the royal larvae and pupae that remain. 

But if the hive bo an unusually populous one there may bo four or 
flvo swarms sent off, all aocompanied bv the same circumstances as 
those just related. In oaae a hive is poorly stocked at the time of the 
great laying of male eggs no royal cells ore built, and consequently no 
swarms leave. After the swarming a general massacre of the drones 
takes place: these defenceless individuals (for the male has no sting) 
ore stung to death by the neuters. 

When a swarm quitB a hive it usually clusters on a tree or bush in 
the neighbourhood, and if it be not hivod it will shortly leave this 
situation, and take possession of an old tree or part of an old building. 

It is said that hoes Bond ont scouts bofore leaving the hive to search 
for a convenient situation for thoir new abode, and that they may be 
soon going backwards ami forwards to tho spot fixed upon some little 
time before the swarm departs. Tho clustering of the swarm probably 
proceeds from a desire in the liocs to bo congregated together prior 
to their last flight. As soon os the boos have taken possession of a 
new abode, or liavo been hived, they commence building the comb. 

It has boon stated that tho first swarm is always conducted by an 
old queen, and the following'swanns by the young queens as they are 
successively hatched. The laltor lire in a virgin stato, but not so the 
former, nor do theso require farther intercourse with tho mala About 
two or three days after quitting her cell, and the fifth day of her 
existence in the winged stato, the young queen quits the hive, and 
after-reconnoitring its exterior and making herself acquainted with its 
situation by flying from it and returning several times, she then Boars 
high in the air, forming spiral circles ns she ascends. This ascent is 
generally preceded by a flight of dronos, and it is at this time (whilst 
on tho wing) that the sexual intercourse takes placa The quean is 
never observed to qujt the hive but at this time, and hence it is sup¬ 
posed that this one intercourse is sufficient to fertilise all the eggs 
she may over lay. Huber decidedly ascertained that it was sufficient 
for two years. Wo think it very improbable that a queen would live 
much beyond that time. In nbotit 40 hours after the intercourse 
with tho male has taken place, at which timo u part of tho comb would 
bo constructed in the new hive, the queen commences laying her eggs; 
those first deposited being such as will turn to workers, os before 
described. 

Tbe Cotulmelion of the Comb .—In the 'Introduction to British 
Entomology' by Kirby and Spence, after referring to the various 
accounts of ancient and modern writers ou this subject, it is observed, 

" Still the construction of the comb of tho boo-hivo is a miracle which 
overwhelms our faculties.” John Hunter, who was tho first to discover 
the truo origin of wax, imagined that the waxon scales (which we 
shall hereafter mention) bore some proportion to the different parts 
of tho cells in tho formation of which they wore used, and thus fiu> 
nished a guide to their construction. Some naturalists have conjeo- 
turoil that tho antennas, mandibles, and other parts of the body were 
used to measure the work, and from this they have endeavoured to 
account for the accuracy of their proceedings. The latter conjecture 
nppoars incompatible with instinct, while the well-authonticated modo 
of proceeding in tho construction of the ooxub throws great doubt on 
tho former. 

Upon examination of various oombs, the partitions between all the 
ordinary cells (both at the sides and bottoms) are found to be exactly 
the some in thickness, and tho cells hexagonal with angular bottoms. 

Exceptions to this general rule nro occasionally found, and it is by 
observing these exceptions with attention-—by observing the various 
modifications of tho work uudor extraordinary circumstances, that 
some idea of the prinoiples which guide the boo in its operations may 
bo formed. The royal cell is a remarkablo exception; its form wo 
have already described. In tho original construction of this coll, a 
profusion of material is always disposed of, particularly at the 
junction of the cell with tho comb. The extra quantity of wax in 
part, and on the surfaco of the cell (whleh is also unusually 
thick) is, however, soon reduced by numerous circular excavations, 
the depth of whieh varies according to that of the wax, and in the 
mass nearest the comb they actually become cells, though in most 
instances unfit for use. These cells are invariably cylindrical, with 
concave bottoms, except they come in-contact with others, In which 
“ always removed from the interstices thus formed, 
either at the sides or at the bottoms; and the partitions are thus 
reduced to the same thickness os those between the cells constructed 
m the ordinary way. Hence we frequently find, in these parts, cells —, m mo 

w 0 ?!, • circular and the other angular; the situation of the work of what is called the wax-workers, which, we are informed bv 

d ® tern »“ed t>y the position of those cells with Huber, do not possess the power of sculpturing the cellsthe oelU 


with animal mechanism acted upon by instinct, for we obsei've that 
the works of almost all insects (perhaps we may say almost all animals) 
proceed in circles or segments of circles. The cells of almost all tho 
various species of bees are of this construction, and we find that, 
under poculiar circumstances, those of the hive-bee are so likewise, as 
in the cose of the queen's cell, and in some of those cells dose to it, 
and sometimes in other parts of the comb, in cases where an accident 
has been repaired. 

If some hive-bees could he mode to work in a large solid moss of 
wax, the first cell formed would most 
probably he cylindrical, with a hollow 
circular bottom; this would also be 
the form of the following cells unless 
they came in contact with each other; 
and, in this cose, supposing the cir¬ 
cumferences of three cylinders were to 
touch, the bees working in each of 
these cylinders would cut away the wax 
at a, a, a, [fig. 6). But supposing the 
wax block were exoavated on one of 
its Rides, into the greatest number of 
oqual-sized cylinders that it would 
admit of, it would then follow that 
each cylinder would be surrounded 
by six others, this being tho only numbor of oqual-sized circles which 
may be placed round one of tho same magnitude; by tho samo rulo 
of removing the wax from the interstices, each of those cylinders 

would become hexagons. Again, sup¬ 
posing this block to ho a flat mass of 
equal thickness in all parts (the ordi¬ 
nary thickness of a comb), this block 
being cut into cylinders of equal 
diameter on both sides, and the base 
of each cylinder being exactly over 
parts of three opposing ones (os repre¬ 
sented in fig. 7), whon the wax is cut 
away at the intersticos, as at the sides, 
it follows that the bottoms of the 
cells will be each composod of three 

.._.** oqual rhombus-shaped pieces. Hence 

F1 7 wo have cells exactly like those of 

tho hive-bee, hut not constructed in 
tho ordinary way, though upon such principles as analogy points 
out (a circular form being the basis of the work), and in such a way 
as we have observed, they do occasionally proceed. If we allow that 
tho basis of tho work of the hivo-boo bo circular, the royal cell forms 
no exception to the general rule, so far as tho principlo of its con¬ 
struction is concerned. 

Lot us now examine tho construction of the comb in its usual way 
of proceeding:— 

The first operation is the formation of wax; this is not, os many 
have supposed, the farina collected from flowers, but is secreted by tho 
insect at the time of building the combs. For this purpose tho wax- 
workers suspend themselves in festoons from tho top of the hive. 
Those which first reach the top fix themselves by the claws of the 
fore legs to the roof, and are followed by others which attach them¬ 
selves to them, until an inverted cone or festoon of bees is formed, 
each end of which is attached to the roof of the hive. Before the 
oommeueement of the new eomb, the interior of a hivo presents a 
series of festoons of this description, intersecting each othor in all 
directions, the bees remaining in perfect repose. 

At this time the wax is secreted and makes its appearance in littlo 
scales whieh exude between the segments on the under side of the 
abdomen, eight scales being visible in eaoh bee. The wax being 
Bocretod, one of the bees commences the comb; having dotached 
itself from the festoon, it makes its way to the roof of the hive, and 
after clearing a space by driving away Hie other bees, it detaches one 
of the scalos from the abdomen by means of its hinder legs: this is 
then conveyed by the forelegs to the mouth, where it is imurt-WtoA, 
and impregnated with a frothy liquid by the tongue, in which process 
it obtains a whiteness and opacity which it did not before possosH. 
The partioles of wax are then applied to the roof of the hive. 
Another scale undergoes the same process, and is attached to the first. 
The bee thus continues labouring until all its scales are disposed of; 
it then quits its situation and is followed by another bee, which 
proceeds with its scales in the work already begun, depositing the wax 
in a straight lino with the former deposition. The same operation is 
perfomed by many other bees, until a considerable block is deposited. 
This block is gonerally about five or six lines long (a line is equal to 
one-twelfth of an inch), the height two lines, and the thickness 
half a line; and it is upon this that the formation of the cells 
Commences. 

Wo have soenthat the foundation of the block is the work of one 
hoe, so likewise is the commencement of the cells;—the former is the 
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Tn'wnriT Jn^imUnnr^eirn, . , JJi® ma do by the soulpturer-liees, who are smaller than the wax-workers. 

To work in circles or segments of ciroles appears most compatible No sooner is the block large enough to admit a sculpturer-bee between 
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the wax-worker*, than the excavation commence*. There seem* to he 
an instinctive desire to perform the work of excavation wherever 
there i* room, even though there may not be sufficient to form a 
perfect cell; for wo never observe a solid piece of wax in any part of 
a comb.. On the contrary, if by any oocident there haa been apace 
unoccupied by colls, we find that the wax has boon excavated at that 
part a* much as was practicable.' 

The bee, impelled by instinct to deposit wax and to excavate, and 
also guided by an acute sense of feeling in tho antennas (probably 
through tho elasticity of the wax) as to the degree to which tho 
oxcavation should proceod, forms the comb j and in so doing it seems 
to act, not from choice, but from a necessity imposed upon it by two 
antagonist principles,—one causing it to deposit and excavate wax, and 
the other acting through the antennas, and limiting tho degree of 
excavation. 

It is to this desire for performing the work of excavation that we 
attribute the small excavations about the royal cells, which arc said to 
bo for tho purpose of facilitating the exit of the young queen. If tho 
wax were removed for that purpose, we do not seo why the operation 
should not be confined to that part through which she makes her 
escape. On the other hand, if from the wax of the royal cells being 
thicker than it is mother parts of the comb, the workers ore induced to 
make excavations, and desist only upon the thickness being reduced to 
that of the ordinary partitions, it follows that it will at last become 
uniformly thin, as described by Huber; the reason hore given differing 
from Huber’s, but wo think more in accordance with the habits and 
economy of the animal. 

In forming tho cells, a hollow is first excavated on ono side of tho 
wax-blocks; this excavation is rather loss than the width of a coll, 
and is immediately followed by two of a similar description on the 
opposite side of the block. The particles of wax removed in oxcavu- 
tion are knoaded by the j«wn of the bee and deposited on the edges of 
tho intended cells; tho two latter excavations (6, 6, Jiff. 12) are neces¬ 
sarily on each Bide of tho first (a, Jiff. 12), though close to it. In 
placing the two last-mentioned cells, tho bees avoid the opjtosite part 
on account of tbo thinness of tho wax, and the size of tho wax-block 
will not admit of their being remote from tho first. 

_Kig. 8._ Fig. 9. Fig. 10. 
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Front. Side. Buck view. 

The front, side, and back views of the block on which 
the first rxcavations for the cells arc made. 




Fig. 11, Front view magnified. Fig. 12, Transverse section through the same. 


The above aro representations of the block and its excavations'at 
this period. Supposing the parts at which tho circles nearly come in 
contact with oach other to be of the thickness proper for the partitions 
of the cells, the ports marked a in the front view and section (Jigs. 11 
and 12) being more than the necessary thickness, the beee will (accor¬ 
ding to tho instinctive principle before mentioned) naturally remove 
what there is superfluous, thus forming an angle, determined by two 
intersecting vertical planes at the bottom of the cell, inasmuch as at 
the same time the parte markod 6, in the back view and soction (Jiff*. 
10 and 12), will also bo removed. The partition between these 
two last-mentioned cells thus becomos perpendicular and of equal 
thickness, and is exactly opposed to the angle at tho bottom of tho 
first cell. 

' By this time the necessary secretion of wax has taken place in all 
the bees composing the festoons, and they are all anxious to dispose 
of their scales 
of wax. Tho 
sculptures 
bees are also 
active, conse¬ 
quently more 
wax is added 
to the margins 
of the original 
block, and 
more exca¬ 
vations are 

formed. Supposing the block to have increased to double its original 
length and width, there would then be room for parts of four more 
excavations, on the side on which the first was made (fig. 18). 



The same operation of reducing the wax in tho thick parts marked 
e having taken placo, tho sides of the first cell also become straight 
and perpendicular, and by reducing tho wax at the parts d to tho 
proper thickness in all the cells, the bottom of the first cell, and 
upper parts of the two cells beneath, in the diagram, becomo two- 
sidoa. The work on the opposite side of tho comb being in tho same 
state of forwardness (for after the commencement it proceeds equally 
at all parte), will appoar thus— 



Fig. 14. 


In the above figure tho angles at tho hoses of the cells arc cut into 
the partitions of the opposing cells, and honco it is cloai ly soon that, 
from the position of those cells, tho perpendicular partitions of the 
cells on tins sitlo must be longer than those of tho other, and that thu 
colls themselves must have three quadrilateral plates for their liases. 

In carrying up tho sides of the cell, the form is regulated by tho 
intersection of tho surrounding circles, os represented in fig. IS. But 
tlio circles described in fig. 15, parts 
of which ore shown in most of tho 
other figures, represent those which are 
inclosed by the hexagons; whereas wo 
beliovo the natural ciroumfcrcnco of 
each ecll (supposing it to be cylindri¬ 
cal) is that by which the hexagon is 
inclosed ; lienee it will bo necessary to 
imagine the circles partly intersecting 
eacli other. 

It has now been demonstrated that 
tho cells of the first tiers on each side 
are pentagonal; that the bases of tlioso 
on ono side are each composed of two 
plates, while those of tho other sido 
are each composed of threo plates; 
and that, according to the laws laid down, they could not have been 
otherwise: now as this accords with nil tho accounts given of tho 
proceedings in the construction of the comb, it seems to prove that 
the lawB which wo have laid down, as guiding their formation, aro 
correct. 

Wo have now followed the progress of the work until tho com¬ 
mencement of the second tiers of cells: it is unnecessary to describe 
the formation of these and the following tiers. It is shown that, 
according to certain laws, tho firBt tiers of oach sido of tho comb 
bccomo pentagonal, and according to tho same laws it is clear that 
the second and following tiers must become hexagonal; for tho two 
sides forming tho lower boundary of eacli cell of tho first tier, also 
form the upper boundaries (or partitions) of two cells of the second 
tiers. As tho upper part of tho first tier ie determined by.the roof of 
tho hive (represontod by the horizontal line in diagram 13), so is tho 
upper portion of tho cells of the second tier determined by tbo lower 
portion of tlioso of the first tier ; thus, tho upper portion of each cell 
of tho socond tiers being composed of two planes meeting at nil angle, 
and tho work continuing, ns in the progress of tho first tier, four more 
planes will bo constructed to form the lower portion, anil complete 
the hexagon. It is thus that all the ordinary cells of a comb aro 
hexagonal, and wo believe it is clearly shown that they could not be 
otherwise, according to the mode of proceeding in their construction. 
Their form depends entirely upon tho commencement of tho work, 
which neccssanly throws the cells in such a position that each cell 
must bo surrounded by six others, and consequently have six sidos, 
inch side being tho common partition of two cells; and so long as 
tho colls are of equal diamotcr they must oach bo opposed to porife of 
three other cells on the opposite side of tho comb, in such a way that 
suppoeing tho external surface of the bottom of each cell were hemi¬ 
spherical (which would ho the case wero the wax not removed from 
the interstices), eacli hemisphere would touch three others; but tho 
wax being removed from tho interetices and reduced to an ^qual 
thickness at all parts, and the bases of the sides of a cell not being all 
in tho same plane, tho bottom of oach cell is thus formed into three 
equal rhomboidal pieces in three different planes, the threo angles at 
their junction being respectively the lowest parts or tho farthest 
removed from the mouth of the cell. 

In working the cells, the wax is always found a little thicker on tho 
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edge*, thus giving additional strength to than. It has been asserted 
that this extra thickness is added upon the completion of the cells; 
hut as we have never observed a cell, even though in a State of pro¬ 
gress^ without it, we think the more probable conjecture is, that the 
bees, in working the sides of the cells, desist upon arriving near the 


ton and thus loave that part thick, as it is found to be: 
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the male larvas being rather larger than those of the ordinary size in 
which the neuter lame are reared. The width of the former cells is 
about 8} lines, and that of the latter 2J. A comb is always commenced 
with the small-sized cells. Hence, when the larger cells are con¬ 
structed, instead of being opposed to three others they encroach upon 


) them. It has been asserted During the progress of a oomb in building, the slightest interruption 
l the completion of the cells; is likely to alter its form; and as the space between eaoh is always 
sven though in a mate of pro- kept exaotiy the same, it frequently happens that the whole of the 
ibable conjecture is, that the combs are affected by toy accident happening to one. Fig. 17 illua- 
lesist upon arriving near the trates an instance of this sort, which we nave seen— 


aa the one on thi opposite ride decreases (fig. 16, V). 

When the frill size of me cell is attained, the top and bottom piocos 
(fig. 16, e, e) are equal; bfrt as soon as a suffiswot number of tho larger 
cells is formed, the lower lo&ftge gradually decreases, while the upper 
one (fig. 16, e, e) increases in size until there arc but throe plates again 
visible (fig. 16, d, d). 


It is almost always found that tho oxoavationa for cells, formed by 
different insocts, in whatever situations they may lie, are exactly pro¬ 
portioned to their size. Hence it is extremely difficult to account 
for the enlargement of tho cells of tho bees, as just described. We 
will however venture an opinion, in hopes of calling attention to the 
subject. 

In tho former part of this account it has been stated that no sooner 
is a portion of the comb finished than the queen deposits eggs in the 
various colls, and that tho colls first formod ore always tlioso of tho 
smaller sizo, which are excavated by wliat aro termed tho sculpturer- 
bees, or nurses, which are less than the wax-workers. 

We imagine that when the eggs hatch, the Hinall bees, or nurses, 
are more particularly engaged in attending upon the young; and that 
the large-sized workers then commence the excavation of the cells 
themselves, and thus make cells of a huger diameter than those mode 
by the nttrsos. 

Haber states that tho description of boos called wax-workors have 
not the power of sculpturing tho cells; but at the some time he owns 
that ho was unable to follow the proceedings in the construction of a 
comb for any considerable time after the commencement. During the 
time of his observations, however, he invariably found that the smaller 
bees were the sculpturers. 

Tho interior of a hive consists of a number of combs arranged per¬ 
pendicularly ; theso are fixed to the roof of tho hive, and are parallel 
to each other, the space between them being obout half an inch. 
Wlion the first oomb has advanced in size, so as to consist of two or 
three rows of colls, two other combs are coinmencod, one on each side 
of it, tho work proceeding os in the first; these ngain ore followed in 
their turn by two others. As the comb advances in size it assumes a 
form nearly circular, and is still joined to tho roof of the hive only; 
the work proceeds by adding wax to the margin of the comb exactly 
at the junction of the opposing cells, and this is no sooner deposited 
than it is out away and workod into colls. These cells are not oquidly 
deep throughout the oomb, but their depth gradually decreases as they 
approach tho margin: a comb in its progress has the form of a double 
convex lens. 

The form of the oomb, os ubovo described, is that of a new nno; 
but in the honey-storing season the sidos of the comb are joined to 
those of the hive, to give strength to hold the additional weight; the 
cells are also lengthened, so that the surfaco of the comb then becomes 
even. The cells ore not quite horizontal, the orifice being generally 
a little higher than the base, most commonly four or fire degrees, but 
sometimes considerably more. When a comb is first completed, it is 
of a dull white colour and of a weak substance; it is however soon 
strengthened by adding propolis to the moigin of the colls, auil lining 
their interior with threads of the Borne material. 

Tho cells of a comb are used for the purposes of storing up honey 
for tho winter, and in them the larvtc ore reared. Pollen, or bee-bread, 
is also stored up in some of the cells. Many larvae may be reared in 
the same cell, and as each spins a cocoon or web on its rides which is 
never oleoied out, it thus becomes at lost too contracted to contain 
Jarvfn; it is then used for one or both of the other purposes above 
mentioned. When a hive is well stored with combs having empty 
cells, the workers disgorge the honey into these receptacles; but in 
case cells are wanted they retain the honey, and wax is secreted for 
thehpuipose of building more combs. 

Honey is never consumed but in cosos of the greatest necessity; but 
os soon us a cell is filled it is sealed up with a waxen covering. 




Fig. 17. 


but it also frequently happens that on interruption in one come is 
corrected in those that follow. A curious instance of this nature wc 
havo also observed (fig. 18). 

In both these instances the form of the comb was affected by a 
stick being placed across the middle of the hive, to enable tho owner 
(as we believe) to remove tho hive with less danger of the combs giving 
way. 

The latter cose is so ingenious that at first it appears more like an 
operation of reason than instinct: it is nevertheless to be accounted 
for upon the instinctive principles with which these animals work. 
The course of the first comb being altered, tho two adjoining ones 
would naturally follow its lino; but if those next beyond them on each 
ride were in a state of forwonlness, tho workers would be obliged to 
discontinue tho two former, os shown in tho figure, to avoid coming 
in contact with the two latter; for it appears to he a law in tho con¬ 
struction of new combs that a certain space should bo always left ut 
tho margins os well as between them. 

In addition to tho construction of the comb, tho bees when in 
danger of attacks from their enemies barricade themselves. Sometimes 
the entrance of the hive is nearly blockod up with wax and propolis, 
and at others a wall of that substance is constructed just behind that 
part; this wall is perforated with holes only just largo onougli to 
admit of the egress and ingress of the bees themselvos. The fortifica¬ 
tions aro occasionally much more ingenious and complicated. Weak 
hives are sometimes exposed to the attacks of strange bees, and in 
such cases fortifications would be constructed; but it is more particu¬ 
larly to prevont the ravages of tire Acherontia alrupos that this care is 
taken. As this moth only mokes its appearance in the autumn, these 
fortifications aro removed in the spring, a time when they would ho 
of tho greatest inconvenience, as the hive is then oxtremely populous. 
Huber states that “ the entrances formod in 1804 were destroyed in 
the spring of 1805. The Sphinx ( Achcrontia atropos) did not appear 
that year ; but it returned in great numbers in the autumn of 1807. 
By speedily barricading themselves, the bees prevented their threat¬ 
ened ravages; hut before the departure of swarms in May, 1808, they 
demolished the fortifications, whose narrow passage prohibited free 
egress to the multitude.'’ 

The principal authors who havo written upon the habits of bees ore 
as follows:—Aristotle, History of Animal*, book v.; Pliny, Natural 
History, book xi.; Swammerdam; a translation into English, from 
the Dutch and Latin original edition of his work, lias boon made by 
Thomas Floyd, entitled, The Jloole of Nature, or the History of Insects; 
Rtiaumur, in the fifth volumo of his Mem vires pour servir A I'Uistoire 
des Imectes, 1734-42; Schirach, Ilistoirr. Nalurelle de Ut Rein* des 
Abeille*, 1771; liiotn, Contemplation de la Nature; Buunot, tom. v., 
4t<> cd., and torn, x., 8vo.; John Hunter, Philosophical Transactions for 
1702; Thorloy, Female Monarchy: being an Inquiry into the Nature, 
Order, and Government of Bees j Wildman, A Complete Guide for the 
Management of Bees, 1819; Huber, Nouvdles Observations sur let 
AbeUles: a translation into English of this work was published in the 
year 1821, entitled, New Observations on the Natural History of 
Bees; Edward Bevan, M.D., The Honey-Bee, its Natural History, 
Physiology, and Management, 1827; Kirby and Spence, Introduction 
lo Entomology j T. Rymer Jones, Natural History of Animals, vol. ii.; 
Insect Architecture, in Library of Entertaining Knowledge. 

BEE-EATER, the vernacular name for a species of bird belonging 
to the genus fiferops, Linn., oue of the family Meropula, and of the 
Syndactylous Tribe, which have the external toe nearly as long as 
the middle one, and both joined together up to tho penultimate 
articulation. 

The birds of this genus take their prey, consisting of wasps, bees, 
Ac., like the swallows, while on the wing; and, as Cuvier observes, 
it is remarkable that they are not stung by them. The species 
ore numerous, and many are figured by Leyaillant. Their nests are 
formed'in the hanks of rivers, where they dig deep holes; and their 
geographical distribution is over the wanner regions of the old 
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continent, Java, to., and Australia (Paramatta), none of fho genus 
having been found in America, Where their ptuL appears to be r 
supplied by the Motmots (Prionitc «, llliger). Tueir brilliant plumes, 
of colours which change according to exposure to light, the prevalent 
hues being azures and greens, remind the observer of the kingfisher's 
gorgeous dress. A familiar example of the genus occurs in the bird, 
whose English name is at the head of this article—the Gubpier 
vulgaire of the French, the Mangia-Api and Lupo d'Api of the 
Italians, the Mtyoty of the Greeks, and Merops Apiatter of Linneeus. 



Bee-Eater [Merops A piaster). 


In the smith of Europe it is frequent in the summer. Sicily, 
Sardinia, Italy, the south of France, and Germany possess it, and 
on tho southern border of Russia it is numerous. It is found in 
Turkey and in tho Grecian Islands, and in autumn migrates towards 
Egypt. It breeds in holes in the bonks of tho Don and the Volga, 
laying from five to sovon white eggs in a nest composed of moss, Ac. 
Hasselquist soys that it is found in the plains of Galilee, and that it 
is called Varuar by tho Aralis; and Temininck, that tho individuals 
found at the Cape of Good Hope differ in nothing from those killed in 
Europe. Ray, m his edition of Willughby, observes, “ It is not 
unfroquont in the Cumpagn of Romo: for that we saw it there to 
be sold in the market more than once. It is not found in England 
that we know of. Bellotiius writea that it is so common in Candy 
that it is seen everywhere iu that island. Aristotle tells us that it 
feeds upon bees, whom all other writers of the history of animals do 
therein follow. But it feeds not only upon bees, but also upon 
Cicada, beetles, and other insects. Yea, as Bellonius relates, upon 
tho seeds of the nipplewort, bastard parsley, turnip, &c., not abstaining 
from wheat and other grain. From its exact agreement in the shapo 
and make of its body, bill, and feet with the kingfisher, we suspect 
that it likewise preys upon fish. 

"Bellonius, in the first book of his observations, writes thus 
concerning the Merops. Flying in the air it catches and preys upon 
bees, as swallows do upon flies. It flies not singly but in flocks, and 
especially by the Bide of those mountains whore the true tliymo grows. 
Its voice is hoard afar off, almost like the whistling of a man. Its 
singular elegance invites the Candy boys to hunt for it with Cicada, 
as they do also for those greater swallows called Swifts, after this 
manner:—Bending a pin like a hook, and tying it by the head to the 
end of a thread, they thrust it through a Cicada (as boys bait a hook 
with a fly), holding the other end of the thread in their hand. The 
CHcada so fastened flies, nevertheless, in the air, which the Merops 
spying, flies after it with all her force, and oatching it, swallows pin 
and all, wherewith she is caught." 

The passage in Aristotle, mentioning tho Merops os one of the 
enemies most destructive to bees, is in tho 40th chapter of the 9th 
book of his ‘ History of Animalsand there are others in the 1st 
chapter of hia 6th book, and in the 13th chapter of his 9th, wherein 
he notices the peculiarity of its making its nest in holes in the 
earth. 

The species, although not common, may be considered as an occa¬ 
sional visitant to this country. The first record of its appearanoe is 
in tiie third volume of the ‘ Transactions of the Linnsean Society,’ 
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from which it appears that on “July 2,1794, the president communi¬ 
cated an account of Merops Apiaster, tile Bee-Eater, having been shot 
(for the first time in Great Britain) near Mattishall, in the county of 
Norfolk, by the Rev. Mr. George Smith. The identical specimen was 
exhibited by permission of Mr. Thomas Talbot, of Wymnndbam. A 
flight of shout twenty was seen in June, and the Barne flight probably 
(muoh diminished in number) was observed passing over the same 
spot in October following." Since then four or five specimens have 
been reoorded to have been shot in the counties of Suffolk and 
Norfolk, one in Dorsetshire, three in Devonshire, one in Cornwall 
and one in Ireland. (Yarrell, British Birds.) 

BEECH. [Fagot.] ' 

BEESHA, a genus of Grasses noarly allied to Bambusa, with which 
it is actually combined by some botanists, but from which it differs, 
according to tho concurrent testimony of all authors, in tho other¬ 
wise incredible circumstance of its Beotia being inclosed in a fleshy 
pericarp. 

Two species are known, both of which have the aspect of tho spine¬ 
less bamboos. Of these Beesha bacci/era is found on the mountains 
of Chittagong in India, where it is called Pagu Tulla, growing in dry 
places on the sides of hills, where tho upper stratum of soil is sandy. 
According to Roxburgh’s ‘Flora Indies,’ the circumferenco of tho 
stems near the bRso is 12 or 13 inches, and their hoight from 50 to 70 
feet—beautifully erect, and without the least flexure or inequality 
of Bin-face; bare of branches, except near tho extremity. It perishes 
after yielding its fruit. It yields more or less Tabasheer, of a silicious 
crystallisation; sometimes it is said the cavity between the joints is 
nearly filled with this, which the poople call Choona, or Dime." 
(‘Flora Indies,’ ii. 197.) 

Beesha Fax is a smaller species, not abovo 18 feet high. It is found 
in Amboyna and other parts of tho Malayan Archipolngo, where it is 
applied to many useful purposes. It is tho Arundarbor cratium of 
Humphius’s ‘ Herbarium of Amboyna.’ 

BEET. [Beta.] 

BEETLE. This term has frequently been usod as the name com¬ 
mon to tho spocies of tlie family ticarabaida, bnt it is more commonly 
and properly used to designate those insucts which arc covered by a 
strong horny substance, the abdominal part of tho body lining pro¬ 
tected by two Bhoaths under which tho wings are folded. Honce the 
term is synonymous with Culmptera. [Coi.eoiteha.] 

BEGONIA. [Bkgoniaokje.] 

BEGONI A'CKrE, iltynnimls, a natural order of Exogens, consisting 
of three genera, Beyoina, Bupdatum, and Diploclinium. Tlio sjicuies are 
159, and are found exclusively in the dampest parts of the tropins in both 
tho New and Old World, particularly in Asia ami America. They have 
jierfeetly unisexual flowers, with a svqierior calyx, generally coloured 
pink, consisting in the sterile flowers of from 2 to 4 pieces, nud in the 
fertile flowers of from 5 to 8 pieces. Tho stamens arc numerous; tho 



Begonineete. 

1, A sterile flower; 2, a fertile one; 3, the same in bud; 4, the half grown 
ovary and stigmas; 5, fruit; 6, the same out through horlxontally; 7, Seeds 
the natural aixe; 8, one seed magnified ; 0, tho - same cut through to show the 
embryo in lta natural position in the albumen; 10, an embryo separate. 

style simple; the stigmas three, often forked, and having a wavy or 
twisted appearance. These hitter originate from a 3-coruered 3-oelled 
ovary containing a multitude of little seeds, which changes to a thjn- 
sided capsule with 3 extremely unequal wings. The leaves are always 









BELEMNITELLA. 


BELLEROPHON. 


438 


433 

more or loss unequal-sided, and hare highly-doveloped membranous 
stipules at their base. 

It is very difficult to say with what other natural order this has 
most affinity. By Link it lias been stationed near UmbelUftrec, a most 
unintelligible association. Jussieu, attracted by its highly-developed 
stipules, anil apparently apetolous flowers, together with the acid 
flavour which is so prevalent in the order, suspected its near alliance 
with Polygonacem ; while Lindley, with a greater degree of pro¬ 
bability, now makes it constitute a member of the Cucurbitol 
alliance of his Epigynous subclass of Exogens with polypetalous 
flowers. 

All the species of the genus, Begonia, of which tho order principally 
consists have irregular fleshy leaves, often richly coloured with 
crimson, succulent stems, and neat-looking pink flowers growing in 
few-flowered panicles. Most of the species at present described may 
be procured in a living state in tho gardens of Europe. 

The roots of the various species of Begonia are astringent and 
slightly bitter. B. Malabarica and B. taheroaa, with others, are used 
os potherbs in the countries whore they grow. Kndlichcr says that 
some of the Mexican specios aro drastic purgatives. 

BELEMNITK'LLA. The group of Belemnite* which occurs in the 
Chalk Formation, and which is marked on tho anterior and ventral 
face by a long narrow fissure, is thus named generically by D’Orbigny. 
To this group belong B. mnenmatus, B. granulatn*, B. mammillatn*, 
Ac., in Europe, and B. Americana* in the United States, if this last 
lie really distinct from B. mueronatu*. 

BELEMNITES (from the Creek /3lA tpvov, a dart or arrow), Pfeil- 
steiu and Donnerstein of tho (lermanH, I’iorro de Foudre of tho French, 
a genus of extinct Cephrdopodou* Molliuca, whose* conical remains 
were for a long time utterly misunderstood. Beforo the geological 
history of this extinct marine animal was well made out, few natural 
productions luinistorcd more largely to tho superstitious feelings of 
man. The ancients, it was snid,hod a legend that they came from 
the lynx, and called them Lapides Lyncis and Lyncuria. They were 
also, from lieing found on Mount Idn, and from their supposed 
resemblance to those organs, called Idiei Daetyli, or Potrifiod Fingers. 
This idea was too much in unison with the gloomy imagination of the 
northern nations to bo lost: wo accordingly find the term Devil’s 
Fingers bestowed on them, and not unfrequcntly that of Spectre- 
Candles. 

Afterwards entno the ago of Thunder-Stones and Picks, when 
this fossil was alleged to bo the produco of electricity, and was 
called by the learned Lapis fulminant. They wore also called 
Arrow-Heads. 

Subsequently, and at tho period when organic remains were almost 
universally regarded ns lusii* nalurtr, formed by the plastic power of 
the earth, the Bolemnito was considered, even by those who had 
adopted more correct opinions upon the subject of many fossil shells, 
to bo strictly mineral,—to bo a stalactite or a crystal; and by some 
who found it in the sandy parts of Prussia, where amber also occurs, 
it was supposed to bo that snbstnnce petrified. 

At length it began to bo granted that tho Belemnite was of organic 
animal origin, and the conical cavity at its broader ond caused it to 
lie looked upon as tho tooth of soipe unknown creature; while some 
pronouncod it to bo a spine, like tlioso of an Echinus, and others gave 
way to various oonjecturcs not worth recording. Then arrived tho 
dawn of Von Tressnu, Klein, Broynius, Da Costa, Brander, and Plott, 
who allowed the fossil to bo of testaceous origin, but knew nothing 
of its relative position. At last, the increasing light of science plocod 
the Belemnite in a comparatively dear point of view. 

A substance with whioh fable had been so busy was not likely to 
have been overlooked iu the old Materia Medica: we accordingly find 
that it was administered in a powdered state ns a romedy for the 
night-more, and for tho stona. Dr. Woodward states, that in Glouces¬ 
tershire tho powder was blown into the eyes of horses affected with 
watery humours; and in Prussia it is said to have been used when 
pulverised in dressing wounds. 

Tho true plaoo of tho Belemnite is among the Cephalopoda. Cuvier 
and Lamarck hod arrived at this conclusion, and they also believed 
that it was an internal shell It forms the first genus of the first 
family (Orthocerala) of Lamarck’s first division of the Cephalopoda, 
namely, the Polythalamous, or Mony-Cliambered, division. 

Millor, in a paper in the ’ Transactions of the Geological Society,’ 
gives tho following as the generic character:— 

“A cephalopodous (?) mollu&ous animal, provided with a fibrous 
spathose conical shell, divided by transverse concave septa into sepa¬ 
rate cells, or chambers connected by a siphuncle; and inserted into a 
laminar, solid, fibrous, spathose, subcorneal or fusiform body extend¬ 
ing beyond it, and forming a protecting guard or sheath.” 



Belemnite* eanalicnlatu*. 


Since Miller's paper was written many important facts have been 
added to our knowledge of the structure of Belemnites. 


In addition to t£e oircumstaneea attending the discovery at Solen- 
hofen of some traces of the general*form of the animal, of whioh the 
remains ordinarily found aro a part, and of the ink-bag and horny 
lamime at Lyme and Whitby, an almost complete restoration of the 
Belemnite animal was made from specimens laid open in the cutting 
of the Great Western Railway, near Chippenham in Wiltshire. Tho* 
Oxford Clay here exoavated afforded to Mr. Pratt and the late Marquis 
of Northampton admirable specimens of the phragmacones and 
laminar plates, outlines of some of the soft parts of the body and 
arms, and the form and arrangement of the hooked appendages of 
tho arms. Indeed one of Mr. Pratt's specimens reveals the place and 
size of the eyeB, the funnel or breathing-tube, the tendinous parts of 
the mantle, and tho lateral fins, tho ink-bladder, and ink-duct (Owen, 

‘ Hunterian Lectures,’ 1843.) Professor Owen, to whom tho finest 
specimens of these discoveries were submitted, has found a strong 
resemblance between the fossil animal and the group of roccnt 
Sepioid Animals called Onychoteuthis, on whose arms are not the usual 
cusps, but slender horny hooks. The arms, eight in number, were 
equal, slender, and furnished with hooks through all their length, 
alternating in a double row. The fins appear round, and a little 
behind-tho middlo of the body, as in Sepiola; tho caudal extremity 
pointed, inclosing the fibrous guard, the anterior extremity of tho 
laminar plate, under which tho ink-bug is placed, noarly transverse, 
and not arched so as from analogy with the Hepiosteum might liavo 
been expected. The Belemnitic Animal—a dibranchiate eight-armed 
Cuttlo—must in some instances, to judge from specimens of tho 
fibrous conical extremity, have reached (arms included) four or more 
feet iu length, and its figure appears favourable for swift motion, in 
tho Lias deposits whole shoals of some of the species appear to have 
perished together, and there are found about the cones many indica¬ 
tions of the presence of animal substances. 

The geological distribution of tho Belemnites has been largely 
examined. In 1835 1’rofesBor Phillips presented to the British 
Association at'Dublin a full account of the structures and modo of 
occurrence of the British species : assigning names and characters to 
tho principal groups which occur in the Cretaceous, Upper Oolitic, 
Lower Oolitic, and Linssic Strata. M. d’Orbigny also published 
results perfectly accordant, derived from a full investigation, especially 
of the species occuring in France. It thus appears that in the first 
place Belemnite* are confined os a group to tlio Mesozoic Strata ; that 
many species allied to the B. comprcteu* of Voltz, B. pcneciUatn* 
of Do Blainvillc, and B. paxilhsu* of Schlotthcim, belong to the Lias ; 
that others, allied to B. ellipticu* of Millor, B. qaingucenlcalu* of 
De Blainville, B. Aalensis of Voltz, belong to tho Lower Oolite series; 
that others allied to B. sulcata* of Miller, B. AUdarfcnsi* of Schlott- 
lieim, abound in the period of the Oxford Olay ; while B. nmeronatus, 
B. quadratns, B. Listed, B. attenmdns, and others now ranked as 
Belemnitella by D’Orbigny, characterise the Cretaceous .Strata, The 
investigations entered into on this subject are yot incompletely pub¬ 
lished ; but tho reader may refer with advantage to tho Treatises of 
De Blainville and Voltz, to Bueklaud's Bridgewater Treatise., D’Orbigny’s 
Paleeontolugie Franfaise, and to Owen’s Hunterian Lecture*. Figures 
illustrating several poiuts will be found in Mantell’s Medals of Creation, 
vol. ii. 

BELL-FLOWER. [Campanula ; Spkcularia ; Wahurnukroia.] 

BELLADO'NNA, the Deadly Nightshade, a violently poisonous 
wild plant. [Atkopa.] 

BELLADO'NNA LILV (literally Fair-Lady Lily), a species of 
Anuiryllis, so callod on account of its beauty and delicate blushing 
flowers. It is found wild at the Capo of Good Hope, has become 
naturalised in tho ditches of Madeira, and is not uncommon in the 
gardens of England, where it lives for many yoars without shelter, if 
planted on a sunny border well protected from wet in whiter. Its 
stems are about 18 inches high, of a rich purplish green, with a dense 
violet bloom spread over them. The flowers grow in a cluster at tho 
top of tho stein, are of a funnel shape, with six divisions curviug 
backwards at tho points, and not less than three inchos long; their 
colour is a rich but not deep rose, which varies in intensity in different 
varieties. They appear in August and September, without their 
leaves, and give an extremely rich and very exotic appearance to the 
borders in which they appear. The bulbs may be procured in any 
quantity from Madeira. 

BELLE DE NU1T, a name given by the French to various kinds 
of Bind-Weeds. In tropical countries these plants occur in great 
abundance, expanding their large fragrant and delicate flowers of 
white, or blue, or lilao, in such magnificence that they may well be 
called the ‘ glory of the night.’ The species to which the name is 
more particularly applied is what botanists call Jpomcea, or Calonyc- 
tion Bona Not, whose white flowers have a diameter of five or six 
inches, and open at sunset in the woods of the East and West Indies, 
drooping at daylight. 

BELLE'ROfPHON, a Fossil Shell, the animal of which is unknown. 
Denys de Montfort established the genus, but he placed it among the 
Polythalamous, or Chambered, Shells. De France cut in half the very 
specimen which belonged to De Montfort, and thus proved that it 
was unilocular, like Argonauta. It is rich in species, which occur 
exclusively in the Palcoozoic Formations, as the Silurian Strata, 
Devonian Rucks, and Mountain Limestone. It has been generally 
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referred to the Cephalopoda, and considered analogous to Argonauta. 
D’Orbigny has however given reasons for ranking it with the Hetero- 
potlom Mollusca, and' compares it with Carinaria. . 


L 




IMlemphon hiutrus. 


BELLIS (from hellns, pretty), a genus of plants belonging to the 
natural order Compo/itte, and to De Candolle's suborder Cmymhifenv, 
tribe Aetoroulea *, Hulitribe Aetcrineat, division Aalerme, mid sulidivision 
Bellidetr. It has a rooeptacle without scales, flowers of the ray 
ligulate, pistilliferous in one row, those of the disk hermaphrodite 
tubular, the involucre composed of two rows of equal obtuse sculus, 
the receptacle conical, the fruit compressed without pappus. I)e 
Candolle enumerates five species belonging to this genus. One of 
them, the B. permnis, is the Common Daisy, and is a native of Great 
Britain and throughout Kurope. It has obovate-spothulate single- 
ribbed crennte-dcntate leaves. It is on exceedingly common plant on 
banks and in pastures in Kurope. It blossoms nearly all the year 
round, and is constantly found with opened flowers from March to 
Octolier. It is subject in its wild state to varieties; sometimes all tho 
florots are found ligulate, more rarely they ore all tubular. There are 
several varieties of the Common Daisy cultivated in gardens. There 
is a double variety called Large-Double, another Double-Quilled, and a 
proliferous variety known by the name of Hen-aud-Chickens. These 
varieties assume various colours from deep red to pink and white. 
They are easily cultivated, and form pretty plants for edges and 
borders, and continue in blossom a long time. 

B. aglrc/tria and B. annua are natives of Kurope, but are not 
cultivated. 

The genus Bdlium closely resembles Belli/; it differs howover in 
possessing a pappus surrounding its fruits. The species are found in 
the south of Kurope, and appear like small species of Belli/. 

(Babington, Manual ; Loudon, Ci/clopiedia of Plant/.) 

BELL1UM. [Belli s.] 

BELLO WS-F1SH. [Cknthiscus.] 

BELO'NE, a genus of Fishes belonging to the family Etocidie of the 
Abdominal Malaeoptcrygii. It has a heiul and body greatly elongated, 
the latter covered with minute scalos ; both jawB very much producer!, 
straight, narrow, and pointed, and armed with numerous small tooth; 
the dorsal fin placed over the anal fin. The species are remarkable 
for the green colour of their bonoa. 

One species, the Belone t-ulgaria, is common on tho British coast. 
It is known by various names, but more especially that of Dor-Fish. 
It was placed by Linnsuus in the genus E/ar, and being an inhabitant 
of the sea, it got tho name of Soa-Piko. From tho fact of its leaving 
the deep wator in spring to deposit its ova near the shore in the 
months of April and May, and thus preceding the mackerol in their 
annual visit to shallow water for tho same purpose, it has received 
the namo of Mackorel-Guide. Its other English names according to 
Yarrell are Greenbone, Horn-Fish, Long-Nose, Gorebill, and Hea-Noedlo, 
Tho usual length of this fish is about 2i inches. It has elongated 
jaws, beset with numerous minute teeth. The eye is large. Tho body 
iN uniform in depth to the anal fin, thence tapering to the tail. Tho 
dorsal and anal fins begin and end nearly on the same plane. The 
ventral fins are small. The tail is forked; the external long rays aro 
nearly as long again as those of the centre. The upper part of the 
head and back is of a dark greenish blue; tho sidos and belly aro 
silvery white; the pectoral, ventral, and anal fins white. This fish is 
takeu off the coast of Berwick during the Mackerel season, and Dr. 
Johnston saya it is not unfrequenHy called a Sword-Fish. It is 
taken also on the Devonshire and Cornish coasts. The fish are 
brought into the London markets in the spring, and eaten in 
considerable quantities. The flesh lias the flavour of mackerel, but 
it is drier. Great numbers are said to be oaught off the coast of 
Holland, but they are only used there as bait. Mr. Conch says of 
the Gar-Fish, that it “ swims near the surface "fct all distances from 
land, and is seen not unfrequently to spring out of its element; its 
vivacity being such that it will for a long tune play about a floating 
straw, and leap over it many times ill succession. When it has taken 
the hook it mounts to the surface, often before the fisherman has felt 
the bite; and then with its slender body half out of the water, it 
ntrugglos with the most violent contortions to wrench the hook from 
its jaws. It emits a strong smell when newly taken.” In the Ionian 
Islands, according to Mr. Tonna, it is caught by attaching several 
lines with floats to a raft. In this way a large number are taken in a 
very short time. Specimens of this fish have been exhibited in the 
Aquavivorium of the Zoological Society, in the Gardens, Regent’s 
Park. 

There are several other species, some of which are said to attain a 


length of 8 feet, and to bite very severely. Their flesh generally is 
wholesome. (Yarrell, Briti/h Pi/he/; Cuvier, lilgne Animal.) 

IJELONO'STOMUSja genus of Fossil Fishes established by Agassis. 
The British species occur in tho Lias, Oolite, and Chalk j tho foreign 
in the Oolite of Pappenlieim. 

BELO PTERA, a genus of Fossil Mollutca, established by Desliayes 
and described by "Do Blainville as an animal entirely unknown, 
containing in the bock part of its muscular envelope a symme¬ 
trical calcareous or bony shell formed of a thick solid summit 
very much loaded, behind, and a front tulio more or less complete, 
the cavity of which is conical and annular, the shell or lmne 
having wing-shaped appendages without any anterior slueld-liko 
prolongation. 

Do Blainville divides the gemiB into two sections. Tlio first 
consists of species whose wing-sliu]ied appendages are united below 
the summit, and whose cavity is somewhat in the sliapo of a scuttle 
( hotte ). Of this seotion Bcloptera /ejtioidca is given as an example. 


■ Av® 


Side view. 



End view. 
Bcloptera scpioiUea . 


Internal cavity. 




Tho second includes spocics whose wing-shaped appendages arc 
distinct, and whose cavity is completely conical with traces of 
chambers and of a siphon. Of this 
division Bcloptera helemnvidea is 
given os on illustration. 

De Blainvillo observes that this 
genus ought to be placod at the end 
of the Sepiadie, or Guttles j and that 
tho first of the spocics is evidently 
very much allied to the bones of 
those animals, while the second 
approaches the Belemnites. 

After all, the probability is, 
that these belies are only por- JMoptern betrmuoidea. 

tious of tho bones of some oi 

the Cuttle-Fishes; and this appeal's to have been the opinion of 
Cuvier. 

If a perfect bone of the common species of our coasts bo closely 
examined, a structure very analogous to the conical circularly-grooved 
cavity of Bcloptera, although in a more expanded form, will bo 
observed. These fossils have been found in the London Clay, anil 
other beds above the Chalk. • 

Volts, in his Memoir on Belemnites, makes Bcloptera /rpioidca a 
distinct genus under the name of Bclo/tepia. 

BKLO'FTEHA (Do Blainville), the shelly portion of a Fossil Ceplia- 
lopod, intermediate between Bclemnitc/ nnd Sepia. It occurs in tho 
French Tertiary .Strata, and includes B. Curicri, B. comprraaa, iyid 
B. Belemnitoidca (Do Blainv.). Mr. Morris adds B. anomala. and 
B. lowjiro/trmn, from the English Tertiaries. 

BELOSK'PIA (Volts). In this gen up M. Volts ranks two of the 
species (71. Curicri and B. comprc/sa ) winch form part of the lMopltra 
of De Blainville. 

BELVISIA'CKTE, Napoleon- Worts, a small natural order of plants, 
comprehending only two genera. One of these was discovered in 
the kingdom of Ovvare, by Palisot de Beauvois, who called it Napoleona 
in honour of Napoleon I. It was subsequently named Belvi/ia after 
its discoverer. It has beeu figured under the name of Napoltona 
imperialia in the ‘ Flora of Oware and Benin,’ where we find the only 
account of it. It was discovered in the neighbourhood of the town 
of Oware, growing to tlio height of seven or eight feet, and hauled with 
large brood bright-blue flowers, sitting close upon the branches. They 
are remarkable for having n superior calyx of five pieces, together 
with a double monopotolous corolla, of which tho outer forms a flat 
crenellated disk, and tho interior is divided into a great number of 
regular narrow segments. The stamens are only five, or rather 
perhaps ten, united by pairs into five parcels, resembling so many 
petals. The stigma is peltate with five angles, and covers over the 
anthers. The fruit is said to bo a berry, with a single cell, containing 
a parcel of seeds lying in pulp. From such an account it will be 
evident to tho botanical reader that this must be one of tho greatest 
curiosities in tho vegetable kingdom. 

Palisot de Beauvois, its discovorer, considered it the type.of li now 
natural order allied, to the Gourds j BroVvn, we believe, Buspccts its 
relation to the Passion-Flowers; Lindley originally stationed it nuar 
Styracece ; in his ‘ Nixus,’ he placed it near tho Campanulas, but in his 
‘Vegetable Kingdom’ places it between Myiiacete and Bitizophoramc. 
The other genus belonging to this order is Asteranlhot, which is said 
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by Desfontaines to bo n Brazilian genus, but this is doubtful This 
order has only four species. m 



Ueleitia arnica. 


1, Calyx vlowod from above; 3, the rame in profile; 3, the outer corolla; 
4, t'io Inner corolla; 3, the atumcng seen from above; 6, ono of the xtninens 
separate; 7, an ovary cut through. 

BE'LYTA, n genus of Insects belonging to tho order Jlymcnoptera, 
and family Prodolrupidte. Tho species of this genus are minute 
four-winged flieB, having the antennin 14- or 15-jointod, filiform in the 
males, and thickened towards their extremity in the females. They 
frequent sandy situations. 

BE'MBKX, a genus of Hymenopterous Insects, forming the type 
of tho family Bemhieidte of Loach. The chief generic characters are 
n» follows:—Palpi very short; maxillary palpi 4-jointed; labial 
2-jointed; mandibles with a single tooth internally; the anterior 
wings have threo submargiual cells (the third extending to the npex 
of tho marginal), and two recurrent norvures both springing from 
the socond submarginal; labium and mandibles prolonged into a 
rostrum, or beak; body smooth, nearly conical, but rather flat beneath 
—in the male frequently furnished with two or more spines at tho 
apex. Legs, in tho female spinose, anterior tarsi strongly ciliated. 
This genus connects Muncdida with Philanthu*. Tho species are 
peculiar to hot climates, and, in some instances, very much resemble 
wasps, both in size and colour. Thu female forms oblique cylindrical 
burrows in sandy banks, with a cell at the end of each. Her next 
object is to colleot flies, such as the species of Syrphube and Afutcidte, 
ns food for her young. In tho excursions made for this purpose, bIio 
is cxcoodingly rapid in her motions, and produces a lotul buzz in 
flying. Having furnished a oell with five or six flies, Bhe deposits a 
single egg in it, and after having carefully closed its mouth, proceeds 
in tho same mannor with another coll. When hatched from the egg, 
tho larva devours these flies, and changes into the pupa state, and 
shortly after to the perfect insect. Although these insects are not 
strictly social, ns the bees and wasps, yet generally the burrows of 
many of the same species are formed in the immediate neighbourhood 
of each other. 

Upon leaving her burrow, the female takes great precaution to 
secure its entrance from hor enemies, by stopping the mouth with 
Baud. ' No precaution, however, is sufficient to protect it from the 
intrusion of its joirasites. Among others, the beautiful Panorpa 
camea is enabled, by the spined structure of its legs, to make its 
way through - the sand-protected entrance—which it takes the 
opportunity of doing during tho absence of the female Bembex. 
Entering with the tail foremost, it deposits an egg, which hatches in 


the following spring. The larva of tho Bembex then becomes food for 
that of the Panorpa. 

BEMBIDl'IDAE, a family of Coleopterous Insects belonging to 
tho division Geodephaga of M’Leay. They ore minute carnivorous 
Beetles, which generally frequent damp situations, suoh as the margins 
of rivers, ponds, and ditches. They are usually of a bright blue or 
greon metallic colour, having two or four pale yellow spots on the 
elytra. It is doubtful whether this family can hold the same rank‘in 
the Geodephaga os those of the Carabidie, Harpalidee, kc.: the species, 
however, may be easily distinguished by the minute terminal joint 
to the palpi. The characters of the several genera contained in this 
group are os follows:— 

A. Body depressed and linear. • 

a. Antemno with the third and fourth joints 

equal. Lymnarum. 

b. Antenna) with tho fourth joint longer than 

the third. CiUenum, 

B. Body rather ovate. 

a. Thorax transverse, not truncate, heart-shaped: 
a. Posteriorly rounded: 

1. Whole. Tachys. 

2. Kmorginate. Ph Hod hut. 

h. Posteriorly acute. Ocyt. 

h. Thorax truncated, heart-shaped : 

a. The posterior angles veiy acute and 

prominent : 

1. Antenna) with the third, fourth, and fifth 

joints long. Peryphut. 

2. Antemno with the third, fourth, and fifth 

joints short. Nolaphus. 

h. The posterior angles slightly aoute-deflexed: 

1. Eyes moderate: 

•Thorax rather remote from the abdomen 
at the base ...... Lopha. 

••Thorax closely united to the abdomen . Tachyjmt. 

2. Eyes large ...... Bembidium. 
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1, Houil of one of the Pembiiliiihr, showing: the form of tho Palpi—«, the 
terminal joint; 2, Thorax of Tarhyt ; 3, Thorax of Philoclhut ; 4, Thorax of 
Oeyt ; s, Thorax of Peryphut ; 6, Thorax of Lopha ; 7, Thorax of Tachyput. 

BEN-NUTS, the fruit of Moringa, pterygosperma, from which 
Ben-Oil, much tiHcd in perfumery, is obtained. [Morincia.1 

BENCAO HE DECS. [Ahutilon.] 

BENINCASA, a genus of plants nomod by Savi, in honour of 
Count Benincnsa, an Italian nobleman. It belongs to the order 
Cucurbitacae, and has but ono species, B. cerifera. Tho fruit is 
described ns covered with hairs and a glaucous bloom. It grows in 
the East IndioB. Lindley, in the ‘ Vegetable Kingdom,* calls it tho 
White Qourd, and says it is identical with Oucnrbita pepo. Ainsiio 
Bays that in the East it is presented at every native marriage feast, 
and is supposed to ensure prosperity to the married pair. 

BENT GRASS. The species Of Agroelie have this name, [AonosTis.l 

RENTI'VI, or BIENTI'VKO, the Brazilian name for the Tyrannut 
tulphuratut of Vieillob [Shrikes.] 

BENZOIN, the name of a resin yielded by a species of Styrax. 
[Styrax.] Benzoic Acid is procured from this substance. The word 
Benzoin has also been given by Hayne to the plant which yields the 
resin. 

BERAUNITE, the name of a phosphate of the peroxido of Iron 
which has a hyacinth-rod oolour, beooming darker on exposure to the 
atmosphere, (l)ana, Mineralogy.) 

BEKBERIDA'CE JS, Berberide, the Barberry Tribe, a natural order 
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of plants belonging to the class of Exogens or Dicotyledons. It 
is readily known by threo characters:—1, Its anthers open by 
reflexed valvesi; that is to say, the face of each cell of the anther pesi* 
off except at the point, whore it adheres as if it were hinged there. 
2, Its stamens are opposite the petals. 8, Its flowers are usually 
formed upon a ternary plan, there being three or six sepals, and a like 
number of petals and ol stamens. This last character is more liable 
to exception than the two others. The remarkable structure of the 
anther is found in no European plants except Berberidaceee and the 
Laurel Tribe [Lauraqk.a:] ; and as the latter lias neither petals nor a 
ternary arrangement of the ports of the flower, it can never be mistaken 
for these. The relations of this order are with Fwmariacem, Vitaceee, and 
Jtanunculacew. The present order consists of bushes or herbs, extremely 
dissimilar to each other in appearance, inhabiting the cooler parts of 
the world, being unknown in the tropics except on the tops of lofty 
mountains. They are not mot with in Africa or the South Soa Islands. 
Their juioo usually stains yellow, and their bark or stems if not woody 
are bitter and. slightly astringent. The bitter leaves of Epimedium 
alpinism are said to be sudorific. The seeds of CavUophylim Thalic- 
troides hove been employed as a substitute for coffee. The leaves of 
Bougardia chnjsogonwm are eaten in the East like sorrel. The tubers 
of B. Rauwolfii are eaten in Persia. Leontice Leontopctatam contains 
in its roots a sufficient quantity of alkali to render it a substitute for 
soap in Aleppo. 



Common Burberry [Herberts vulgaris). 

1, An expanded flower; 2, the culyx without the petals; 3, a petal, with 
a stamen in front of it; 1, a stamen by itBelf, with tho valves of Us anther 
reflexed; S, an ovary cut throngh, showing tho position of the ovules; G, a 
ripe seed; 7, a section of the latter, showing that the embryo lies in albumen; 
8, an embryo separated from the seed. 

BE'RBERIB, a genus of plants belonging to the natural order Her, 
btridacew, among which it is immediately known by its Bhrubby habit, 
berried fruit, and the presence of- glands upon its petals. It is also 
remarkable for the irritability of its stamens, which, when tho filament 
in touched on the inside with the point of a pin or any other hard 
instrument, bond forward towards the pistil, touch the stigma with 
the anther, remain curved for a short time, and then partially reoover 
their erect position; this is best seen in warm dry weather. After 
heavy rain the phenomenon can scarcely be observed, owing, in all 
probability to the springs of the filaments having been nlreudy set in 
motion by the dashing of the rain upon them, or to the flowers having 
boen forcibly struck against each other.. This irritability of the fila¬ 
ment is affected differently by different noxious substances. It has 
been found by Messrs. Macaire And Marcot, that if you poison a Bar¬ 
berry with any corrosive agent, such as arsenic or corrosive sublimate, 
the filaments bocome rigid and brittle, and lose their irritability; 
while, on the other hand, if the poisoning be effected by any narcotic, 
such as prussic acid, opium, or belladonna, the irritability is destroyed 
by the filaments becoming so relaxed and flaccid that they can be 
easily bent in any direction. This property is also lost under the 
influence of the vapour of ether and chloroform. This motion seems 
to depend on the same property which gives to the free cells of the 
lower plants so great a power of motion 
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_ species of this gouus are interesting both for their utility and 
beauty. 1 he value of tho bark and root of the Common Barberry for 
dyeing leather nnd linon of a yellow colour is well known. Dr. Royle 
■ *hat this property exists in the species of India, especially 

in Berberis aristata / and it has been ascertained by Vauquelin that a 
plant found on the Nilghomeg of Hindustan (B. Hnctoria) is inferior to 
few woods for dyeing yellow. The acid quality of tho fruit has rendered 
all the species more or less esteemed; thatof B. aristata and B. Ncjmlensis 
ib dried by the mountaineers of India ab raisins, and sent to the plains 
for sale. The bitterness and astringeney of tho bark has caused them 
to be received into tho list of useful medicinal plants; and it has 
been ascertained by Dr. Royle that tho Aimov Idluclv (Lycium Indi- 
ouni) of Dioscorides, concerning which so much doubt has always 
existed, was an Indian species of Barberry now called Berberis Lycium. 
(Royle’s ‘ Illustrations of tho Botany of the Himalayan Mountains,’ &c 
p. 03.) 

The species of Berberis are obviously divided into two groat groups, 
of which tho first has undivided leaves like tho Common Barberry, 
and the others ore pinnated, aftor the manner of tho leaf of an ash- 
tree. Botanists call tho latter Mahonias. Ash-Barberry may bo taken 
as their English designation. 

Soction I. Leaves simple. — True Barberries. 

1. Leaves thin, deciduous ; Flowers solitary. 

B. Sibirica, Siberian Barberry.—Leaves obovate, obtuse, deeply and 
irregularly toothed ; flowers solitary, shorter than the leaves; spines 
dooply divided into from three to seven shining partitions. A small 
shrub found on exposed rocks on the hills and lower mountains of 
Altaic Silieiio, where it is very common. The berries are, according 
to Balias, obovate, and of a red colour. This spooios docs not thrive 
in England, but is always a scrubby bush of inelegant appearance. 

2. Leaves thin, mostly deciduous ; Flowers in racemes. 

B. Crctica, Candida Barberry.—Spines in three or more divisions; 
leaves small, obovate, acute, nearly free from toothings; flowers in 
vory Kliort compact racemes. Not uncommon on the mountains of 
Candia and Greece, whence it has beon brought to our gardens. It is 
n dwarf scrubby bush, looking like a starved specimen of the Common 
Barbeny. Its berries are said to be black, ovato, 2-scoded, and austere 
rather than acid. 

B. vulgaris, Common Barbeny.—Spines in three deep divisions; 
leaves obovate, with fine spiny toothings; flowers in drooping racemes, 
which are longer than the leaves. This common species appeii/e to 
inhabit equally the north of Europe, Asia, and America, in woods and 
thickets, es|iecially hi limestone countries. De Candolle remarks that 
it extends in Europe from Candia to Christiania, and that .while in 
northern latitudes it is a valley plant, it becomes in the south exclu¬ 
sively a mountaineer, climbing so high on Mount -ditna as to be the 
most alpine of the shrubs of the sterile belt of that mountain at tho 
height of 7500 feet. Liko all such plants it has in the cuurse of ages 
formed numerous varieties; these are however chiefly confined to the 
fruit, there boing a great similarity in the foliage of all except oner 

This species is usually a bush from four to six feet high ; but in 
Italy it becomes ns largo as a plum-tree, living a couple of centuries 
or more. The wood is hard but brittlo, and is chiefly employed by 
tho dyers for staining yellow. Tho acid qualities of this fruit render 
it unfit to cat raw, but it makes one of the most delicious of preserves. 

11. Canadensis, Canadian Barberry..Spines divided into throe equal 

lobes; branches covered with little elevated points; leaves oblong, 
distantly and coarsely toothed; flowers in corymlxmo racemes, nodding. 
Found in tho northern states of North America. It is generally con¬ 
sidered the same as Berberis vulgaris, because the specimens called 11. 
Canadensis both in gardens and herbaria certainly are so; but this, 
the true plant of Miller and othors, appears to differ from tho common 
species in the characters hero assigned to it; its leaves are moreover 
pt a thicker texture. 

B. eratitgina, Hawthorn Barberry.—Spines simple; leaves oblong, 
strongly netted, with a straggling serrature here and there; flowers 
in donse, drooping, many-flowered racemes, which are scarcely longer 
than the leaves. Described by De Candolle from specimens collected 
in Asia Minor. 

B. Iberica, Iberian Barberry.—Spines often simple, but sometimes 
3-cleft; loaves nearly undivided; flowers in loose nearly erect racemes, 
muoh longer thou the leaves. A native of Spain. The berries are 
dark purple. 

B. Sinensis, Chinese Barberry.—Spines 3-parted or none; leaves 
lanoeolate, very acute, much netted, entire, or regularly toothed ; 
flowers numerous, in drooping racemes, which are not much longer 
than the leaves. A native of the north of India and of China. 

8. Leaves leathery, evergreen ; Flowers solitary, or in clusters. 

B. Watlichtana Wallich’s Barberry.—Spines long, slender, 3-parted; 
leaves oblong, lanceolate, deep-green, sharp-pointed, finely serrated ; 
flowers very numerous, in clusters shorter than the leaves. A native 
of Nepaul, and apparently of the higher part of the country. B. atro- 
viridis is another name for this species. 

B. dulcis, Sweet-Fruited Barbeny.—Spines long, slender, simple, 
or 3-parted; leaves obovate, obtuse, with or without a bristly point, - 





Ml ■ 


BERBERIS. 


BERIS. 


quite entire, glaucous on the under side; flowers solitary, on slender 
stalks, twioe as long as the leaves. . A native of the south-western part 
of South America, from the Strait of Magolhaens to Valdivia, where 
it forms a small evergreen bush. Its fruit is round, black, about as 
large as a pea; it ia said to be sweet and well suited for making tarts 
or preserving. 

B. heterovhyUa, Various-Leaved Barberry.—Spines strong, 3-parted; 
loaves obovato, lanceolate, acute, either entire or with from three to 
five spin/ teeth, very deep green; flowers solitary, on stalks about 
twice as Ibng as the leaves. An inelegant bush about throe feet high, 
bare of leaves, and haying nothing but its rarity to reconunond it; it 
is n native of the Strait of Magalhaens ; in the gardens it is usually 
called B. ilicifolia ; there is a figure of it in Hooker's ' Exotic Flora,’ 
vol. i, t. 14. 

B. Empetrifolia, Crowberry-Leaved Berberry.—Spines slender, long, 
in three or five deep divisions; leaves linear, with a spiny point, rollod 
back at the edge, collected in bundles in the axils of tho spines; flowers 
solitary, growing on stalks about os long as the leaves. A very curious 
and protty plant, found wild from this Cordilleras of Chili to the 
southern point of the American continent, over the whole of which 
country it appears to bo very common. In general aspect it is much 
more like a Heath than a Barberry. 

Besides these species there are several of great beauty as evergreen 
shrubs in South America. 

4. Leaves leathery, evergreen j Flowers in racemes. 

B. fioribanda, Many-Flowered Barberry.—Spines very stiff, and 
8-parted; leaves oblong or oblong-lanccolato, nearly entire or toothed 
in various degrees, sometimes very deeply and coarsely veined; flowers 
in long loose slender racemes. Apparently oxtrcinoly common iu the 
whole of the north of India, where it forms a tall bush, varying con¬ 
siderably in the size and form of the leavos, and in the degree in 
which thoy are toothed, but always well marked by its slender, pen¬ 
dulous, or erect racemes of flowers, which are much longer than the 
leaves, and in no degree corymbose. It is to be found occasionally in 
the more choice collections of this country. Out of accidental varia¬ 
tions in its mode of leafing and flowering, the spurious species called 
B. affine* and B. ceratophylla have been constituted. 

B. Asiatics, llaisin Barberry.—Spines small and weak, simple nr 
3-partod ; leaves oblong or obovate, acute, somewhat glaucous beneath, 
either entire or coarsely or even finely toothed; flowers in short com- 

S oot racemes not longer than tho leaves. Found in Nepnnl and 
Amaou very abundantly, forming a tall bush with the habit of the 
oominon European Barberry. The fruit is round, covered over with 
a thiok bloom, and has altogether the appearanco of the finest raisins. 
It is produced abundantly in this climate, where the plant is now not 
very uncommon. The very short racemes aro the principal distinction 
of this Bpecies when in flower. 

B. dealbata, Whitened Barberry. — Spines scarcely any; leaves 
roundish, coarsely-toothed, rather glaucous, white lieuenth ; racemes 
very short and compact, pendulous. A native of Mexico* It is a tall 
slender evergreen bush, with deep-brown bronchos and scarcely any 
spines. The leaves are sometimes wodge-shnped nnd 3-toothed, but 
more .frequently nearly round, with two or threo spiny teeth on each 
side. It is sometimes. colled iu the gardens by mistake B. ylauca, 
which is a different spades. 

B. aristata, Bristle-Leaved Barberry.—Spines 3-parted, simple, or 
wanting; leaves obovato, acute, shining on both sides, with a few 
briBtle-pointed;teeth on either edge; racemes always more or less 
compound and corymbose. A native of the mountains of Hindustan, 
extending from the Himalayas down the Nilghorry Hills us far as 
Adam's Peak in Ceylon. It is a hardy sub-ovoigroen bush in the 
gardens. • " 

Section II. Leaves pinnated ; dll evergreen. —Asii-Barbkiuues. 

B. fascicularis, Californian Ash-Barberry.—Leaflets ovate, finely- 
toothed, not shining; flowers in shdrt compact clusters; Btem tall 
nnd woody. Found in the moutainous parts of California and Mexico. 
A very handsome evergreen shrub, with pinnated loaves which aro by 
no means shining, and of a paler green than several, of the others. 

Mahonia dirersifolia of the gardens seems to be the same as this; 
and the story of its having been brought from Monte Video is probably 
not true. 

B. Aquifolium, Holly-Leaved Ash-Barberry.—Leaflets ovate-lancco- 
lute, - flat, deeply and regularly toothed, remurkably shining; flowers 
in long narrow racemes; stem tall and woody. A native of North- 
West America from California to Nootka Sound, growing in woods, 
where it forms a rich aiid thick underwood. Its foliage is of a rich 
deep shining green, becoming purple in the winter; it bears fruit in 
some abundance, which consists of clusters of rovindish black berries, 
having their surface covered with a' rich violet bloom. They have no 
merit as fruit, but would probably be greedily sought by game, for 
the protection of which iu coverts mis species seems well adapted, if 
it could only be obtained in sufficient quantity. The difficulty of 
propagating it has hitherto made it a scarce plant; but Beeds might 
be easily obtained from the Hudson’s Bay Company's settlements in 
North-West America. It most resembles B. fascicularis, from which 
its huge shining leaves at once distinguish it; and it is perfectly hardy, 
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which that species is not: flowers in May aud J une. It has been figured 
in the * Botanical Register,’ voL xviL, plate 1425. 

B. repent, Creeping Ash-Barberry.—Leaflets few, somewhat glauoouB, 
especially on the under side, oblong, when old rounded at tile point, 
with shallow toothings; flowers in crowded compound erect racemes; 
stem very dwarf; nuts at the root Found wild on the east side of 
tho Rocky Mountains of North America, and perfectly hardy in our 
gardens. Its stems do not grow above six or nine inches high, and 
are loaded with a profusion of rich yellow flowers, which constitute 
the principal beauty of the species. Its fruit is unknown. A good 
figure of it has been published in the * Botanical Register,’ vol. xiv., 
plate 1176. Nothing can bo more unlike B. Aquifoliutn than this is, 
although the two have occasionally been most unaccountably cou- 
founded. 

B. glumacea, Long-Leaved Ash-Barberry.— Leaflets numerous, ovate- 
lanceolate, coarsely toothed, of a dull glaucous green; flowors in long 
narrow erect racemes; stem very dwarf; scales of the leaf mid 
flower-buds stiff and glumaceous. A native of North-West. America, 
growing in shady grassy places in woods. The stem of this species 
does not grow more than six or eight inches high, and is in fact 
shorter than its leaves, which consist of about six pairs with an odd 
one, and aro jointed at every pair of leaflets in the manner of a bamboo 
stem. The fruit is roundish and insipid, of a fine glaucous purple. 
This is less rare than B. Aquifolium., and is an object of curiosity 
more than of utility. It loves to grow in a shaded American border, 
where it is protected from the fiercer rays of tho sun. It is figured in 
tho ‘Botanical Register,’ vol. xvii., plate 1426. Berleris or Mahonia 
nervosa is another namo for this species. 

In addition to these there are the following species;— Berleris Les- 
chenaultii (the B. Acanthifolia of some), a fine pinnatod plant with 
round block fruit, found on tho Nilgherry Mountains of India at the 
elevation of 8000 feet. Berleris Nepalensis, a native of the mountains 
of tho north of India, where, according to Dr. Royle, it grows twelve 
feet high in shady places, at 5000 and 6000 feet of elevation : this is 
a noble species, and ought to be obtained from India at any cost, as it 
would in all probability succeed in this climate. Berleris tragacan- 
t ho ides, with not more than one or two pairs of leaflets, found along 
the banks of the liver Kur, near Tiflis ; and Berleris caraganafolia, 
a Chinese pliuit very like the last: both tho latter have the points of 
the leaves hardonod into spines. 

BERCHEM1A, a genus of plants belonging to the natural order 
Bhamnaecie. Two species B.rohdiilis and B. lineata are used in medicine. 

BEKENGELITE, a mineral resin from South America, soluble in 
alcohol. 

BERENICE. [ACAI.RPHJB.] 

BERENI’CEA, a celluliferous Coralline Fossil, of which B. dihiviana 
is An example, iu the Oolite of Wilts. 

BERGAMOT. [Citrus.] 

BERGERA, a genus of plants belonging to the natural order 
A urantiaceev. B. Konigii possesses stomachic and tonic properties, and 
an infusion of the leaves is used against vomiting. The green leaves 
ore used raw iu dysentery; the bark aud roots are stimulant. 

BEliGIA, a genus of plants belonging to the natural order 
Elatinaeeir, and named by Limucus in honour of Peter Jonas Bergius, 
Professor of Natural History at Stockholm. It has a 5-partod calyx, 

6 petals, 10 stamens, 5 styles, approximate capsules, 5-celled, and 
5-valved. The species are insignificant weeds inhabiting moist places. 
B. Ammanoidcs, according to Dr. Wright, is an inhabitant of the East 
Indies and bears tho Tamool name of Neer-mel-neripoo, or Water- 
Fire. Dr. Lindley calls attention to this name as resembling our 
Water-Pepper, a name given to the Elatine, tho type of tho order to 
which Lindley has referrod Bergia. Two other species are natives of 
the Cape and one of’Java. (Lindley, Vegetable Kingdom; Don, 
lHchlamydeous Plants.) 

BERGKALK, in Geology, the German term for our Mountain 
Limestone. 

BERGMEHL (Mountain Monl), a name given in Sweden to nn earth 
which the inhabitants of the districts where it occurs have from time 
immemorial regarded as nutritious. It occurs iu Sweden on the 
shores of Lake Letnnggsjolin near Umca and mixed with flour this 
substance has in times of scarcity been used for bread. It was 
examined by Ehrenbeig, who found it to contain the remains of 
several species of IHatomaceee. He considered this fact would 
account for its nutritious properties. The vegetable matter howovor 
contained in the silicious frustules of these minute plants must bo 
exceedingly small, and further evidence would bo required to 
demonstrate that this substance really contributed to the support of 
those who ate it. The occurrence of the IHatomaceee, owing to tho 
indestructible nature of their frustules or skeletons, is very common. 
[Diatomack.k] 

BERGYLT, the name of a Fish, also called the Norway Haddock, 
the Sebastes Norrcgicus of Cuvier. [Skbabtes.] 

BE'RIS, a geuus of Dipterous Inseoto, of the family Xylophagidie. 
The species of this genus are Bmall metallic-coloured flios, which 
frequent the leaves of. plants. Their larva; feed on putrescent wood. 
The generic characters are os follows:—Body narrow; palpi minute, 
the third joint thickened a little at the extremity; the two first joints 
of the antenna; equal, third elongate subulate; eyes pubescent; the 
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scutellum with 4, 6, or 8 points; abdomen with 7 distinct segments; 
the first joint of the posterior tarsi iuorassate in the male; the 
wings have four posterior cells, and sometimes the indication of a 
fifth. 

The ova of one of the species of this genus ( Beris clavipes) are said 
to be ejected from the ovipositor in the form of a little chain, about 
an inch long, consisting of a single series of oval eggs, which are glued 
to each other in an oblique position. Most probably the eggs of the 
other specieB are ejected in the same manner. 

BKRKELEYA, a genus of Diaiomaceie, named by Greville in 
honour of the Rev. M. J. Berkeley, distinguished for his researches 
in eryptogamic botany. It belongs to the Buborder Naviculece, and is 
charactorisod by having linear frustules included within tubular sub- 
niembranaceous filaments, which aro free at one extremity, but have 
tho other immersed in a gelatinous tubercle. B. fragilig is found 
jiarositie on Zostera marina, and some of the smaller marine Algrv an 
the British coasts. B. Adriatica has been found on the coasts of the 
Adriatic at Trieste. 

BERNICLE GOOSE or CLARIS, the vernacular name for the 
Bcrnicla of Ray, Anger Bcrnicla of Fleming; the Bcmicle, Bcrnaclc 
Goose, and Barnacle Goose of authors. This biid affords an instance 
of the credulity with which those who in their generation were 
held wise and learned, accepted the most alumni traditions, and 
handed them down to posterity with the additional weight of their 
authority. A cirrhipod, a marine testaceous animal, the Pentelasmis 
an at i/era of Leach, Anatifa livvis of Brnguiferes, Lcpas anatifera of 
Linmmia, tho Duck Barnacle of collectors, wrs long asserted to be 
the parent of tho Bomicle Goose. This common shell is fixed to a 
long fleshy peduncle, and is frequently found attached to floating 
timber and even sea-weed. Tho tcntacula, which proceed from the 
anterior opening of tho valves, have an appearance that recalls to the 
mind of a casual inaccurate observer the rcoolloction of a feather, and 
hence, in all probability, the fable took its origin. “ Some,” writes 
Nuttall, “ even described these supposed embryos as fruits, in whose 
structure already appeared tho lineaments of a fowl, and which, being 
forthwith dropped into tho sea, turned directly into birds. Munster, 
Saxo Grammaticus, and Scaliger even, asserted this absurdity. Fulgosus 
affirmed that tho trees which boro these wonderful fruits resembled 
willows, producing at the ends of their branches small swollod balls 
containing the embryo of a duck, suspended by the bill, which when 
ripe fell off into the sea and took wing. Bishop Leslie, Torqucmada, 
OdericuH, the Bishop Olaus Magnus, and a learned cardinal, all attested 
to the truth of their monstrous generation. Hence the bird has boon 
called tho Tree Goose, and one of the Orkneys, tho scone of the prodigy, 
has received the appellation of Pomona.” 

Not to weary the reader with names, and some of great reputation 
might be added, we will proceed to traco tho fable as told Viy Gerald, 
merely odtling by tho way, that one of the other worthies is recorded 
to have opened 100 of the goose-lieuring shells, and to have found in 
all of them tho rudiments of tho bird completely formed. Gerard, 
then, as if determined that no sceptic should have the slightest 
ground whereon to rest a doubt, thus gives his evidence in his 
‘ Herbal’:— 

“ But what our oyos havo scene and hands have touched we shall 
declare. There is a small island in Lancashire, callod tho Pile of 
Foulders, wherein are found the broken pieces of old and bruised ships, 
some whereof havo been cast thither by shipwracke, and also the 
trunks and bodies with tho branches of old and rotten trees, cast up 
there likowise; whereon is found a certaine spume, or froth, that in 
time breedoth unto certaine shells, in shape like those of tho muskle, 
but sharper pointed, and of a whitish colour j wherein is contained a 
thing in form like a lace of silke finely woven ns it were together, of 
a whitish colour; ono end whereof is fastened unto the inside of the 
shell, even as the fish of oisters and muskles are; the other end is 
mado fast unto tho belly of a rude masse or lumpo, which in time 
commeth to the shape and form of a bird ; when it is perfectly formed 
the shell gapeth open, and the first thing that nppeareth is the foresaid 
lace or string; next come the legs of the bird hanging out, and as it 
groweth greater it openeth the shell by degrees, till at length it is nil 
come forth and hangeth only by the bill; in short spaco after it 
commeth to full maturitie, and faileth into the sea, where it gathereth 
feathers, and groweth to a fowle bigger than a mallard aud lesser than 
a goose, having blacke legs and bill or beake, and foathers blacke and 
white, spotted in such manner os is our mag-pie, called in some places 
a pie-annet, which the people of Lancashire call by no other name 
than a tree-goose; which place aforesaid, and all those parts adjoining, 
do so much abound therewith, that one of the best is liought for 
three-pence. For tho truth hereof, if any doubt, may it please them 
to repairs unto me, and I shall satisfie them by the testimonie of good 
witnesses." This edifying deposition is illustrated by a cut of the 
goose and of its parent shell. 

Now, after this, can we wonder at the melancholy catalogue of 
human beings who have expiated the supposed crime of witchcraft at 
the Btake on the testimony of their deluded and deluding prosecutors 7 
Here is a man of learning and of considerable accuracy in many points, 
the author of a valuable work containing much information, who 
gravely and deliberately, on the authority of two of the most acute of 
his senses, asserts a downright falsehood and courts investigation. He 


may moreover be acquitted of any intention to deceive; but his mind 
was filled with previous assertions and preconceived opinions, and his 
excited imagination, like that of tho majority of the witnesses against 
the unfortunate witches, gave a colour and a form to all he saw and felt 

Gerard published this celebrated romance in 1636. If we now turn 
to Ray s edition of Willughby, published in 1678, we Bhall see what a 
progress had been mode towards truth, even in that shoft space of 
time. “ What is reported concerning the rise and original of these 
birds, to wit, that they are bred of rotten wood j for instance, of the 
masts, ribs, and planks of broken ships, half putrifled aud Arrupted, 
or of certain palmB of trees [the catkins of tho willow] falling into the 
sea; or lastly, of a kind of sea-shells, the figures whereof Lobel, 
Gerard, and others have sot forth, maybe Been in Aldrovand, Sop- 
nertus in his ‘ Hypomnemata,’ Michael Moyerus, who hath written an 
entire book concerning the tree-fowl, and many others. But that all 
these Btories are false and fabulous I am confidently persuaded. 
Neither do those want sufficient arguments to induce tho lovers of 
truth to be of our opinion, and to convince the gainsayers. For in 
the whole genus of birds (excepting the phoenix, whose reputed 
original is without doubt fabulous) there is not any one examplo of 
equivocal or spontaneous generation. Among other animals indeed, 
the lesser and more imperfect, os for example many insects and frogs, 
are commonly thought either to bo of spontaneous original, or to come 
of different seeds and principles. But the greater animnln and perfect 
in their kinds, such os is among birds the goose, no philosopher woidd 
over admit to lie in this maimer produced. Secondly, those shells iu 
which they affirm these birds to be bred, and to come forth by a 
strange metamorphosis, do most certainly contain an animal of their 
own kind, and not transmutable into any other thing, concerning 
which tho rcador may please to consult that curious naturalist Fabius 
Columna. These shells we ourselves have seen, once at Venice, 
growing in great abundance to tho keel of on old ship; a second time 
iu the Mediterranean Sea, growing to the back of a tortoise wo took 
between Sicily aud Malta. Columna makes the shell-fish to lie a kind 
of Balanus marinm. Thirdly, that these geese do lay oggs after tho 
manner of other birds, sit on thorn and liatuh their young, the 
Hollanders in their northern voyages affirm themselves to have found 
by experience.” 

Here we seo the clouds that hod obscured the subjoct nearly cleared 
away, though there is still a little lingering error iu the tacit admission 
of tho spontaneous generation of the frogs and insects. 

It is no small praise to Belon aud some others that, even in their 
early time, they treated this fable of the duck-bearing tree with con¬ 
tempt. There has been much confusion in the nomenclature of this 
bird. Linmcus considered it as the male of Anger erythropus (White- 
Fronted Wild-Goose), and treated A user Brent a (the Brent-Gooso), and 
A. Bcrnicla as synonyms. Succeeding writers continued tho mistake 
till Tcmmiuck and Bcclistciu, instead of restoring the name given to 
it by tho oliler ornithologists, called it A nger leucopsis, but did not 
refer the specific name Erythropus to the Anas albifrmg of Gmclin and 
Latham. • 



Boi nlcle-fionse {Anger Bcrnicla). 

Dr. Floming, in his ‘ History of British Animals,’ sot this right, and 
has properly described the Bernicle-Goose as Anger Btrnicla, and tho 
White-Fronted Wild-Goose as Anger erythropus. 
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The eiimmer haunts of the Bemiole reach high into northern lati¬ 
tudes. Iceland, Spitsbergen, Greenland, Lapland, the north of Russia 
and of Asia, and Hudson's Bay, are recorded as its breeding places. 
Sir John Richardson notes it as accidental on the Saskatchewan 
(53° 54' N. 1st.) ns a passenger in spring and autumn, and gives the 
southern states of the North American Union as its winter quarters. 
It visits Britain in the autumn, appearing in great numbers on the 
north-weatffir coasts, and in the north of Ireland. On tne eastern and 
southen^dfcires of Britain it is comparatively rare, and the Brent- 
Goose ttHjpies its place. 

The weight of a Berniole is about five pounds, the length rather moro 
than two feet, and the breadth about four and a half with the wings 
spread. The bill, about an inch and a half long, is black, with a 
reddish streak on each side, and between it and the eyes is a small 
black streak. Irides brown ; head (to the crown), ohecks, and throat 
white; the rest of the head, neck, and shoulders block. Upper part 
of the plumage marbled with blue, gray, black, and white ; holly and 
tail ooverts white; tail block; flanks ashy gray; legs and feot dusky. 

The eye-streak is much bronder in the young of the year than in 
the adult; the under parts are not of so pure a white, and the upper 
plumage is darker. 

The flesh is excel lent. 

BE'ROE, a genus of marine nnimals established by Muller, 
belonging to the Oilioyrade Acaleptur. Some of the species, ns 
the common B. Pilr.ua, are now referred to Cydippe. The species, 
which ore gelatinous, transparent, and oither oval or globular, float in 
the ocean, whero they are widely diffused. Lamarck says that they 
are veryphosphorio, and that they shine at night like lamps suspended 
in the boo, their brilliancy becoming vivid in proportion to the rapidity 
of their motions. Their breathing is earned on "by means of cilia, 
which extend longitudinally and at equal distances along tho surface 
from tire mouth to the inferior opening. Kabricius observed minute 
crustncesns in the digestive organs, and that when one of these 
animals was broken to pieces those pieces still continued to live and 
swim about by the action of tho cilia, which was still continued. The 
Beroes have a rotatory motion, and Bose observed that they also had 
another, produood by on alternate contraction and dilatation. 

Messrs. Audouin and Milne EdwardB have given a description of 
the organisation of the globular Beroe (Btrot Pileua, Lam.; Plewru- 
brachia of Fleming; EucharU of Pdron and of Do Blainville), and Dr. 
Grant, in the * Transactions of the Zoological Society,’ has given an 
account of its structure. Cuvier mentions it os being common in tho 
north—where it is said to be one of the aliments of the whale 
(BtiUcna )—and in the ohannel on the French coast. It is found vory 
commonly on the British ooasts. Dr. Grant found it in tho harbour 
of Sheerness, in which latter locality he says “ the boatmen, who 
seemed to be familiar with it under the name of tho spawn of tho sea- 
egg ( Echinm ), which it somewhat resembles in its globular and ribbed 
form, assured me that often in hot and calm weather the water 
swarms with the little medusa) in such numbers as to cover the sur¬ 
face in all this part of the (estuary of tho Thames. The gpinal has a 
regular oval form, with its longest diameter from the mouth , to the 
anus, about six* lines, and its breadth about four lines. The gonoral 
texture of the body is quite transparent and colourless.” [Acalkph.*:.] 

BEKO'SUS, a genus of Coleopterous Insects belonging to the family 
Uydrophilidai (Leach). These beetles inhabit ponds, in which they 
may often bo sqen swimming in an inverted position. They most 
probably, feed upon vegetable substances. The common colouring of 
the species is dusky yellow varied with markings of a black or dark 
metallic bronse hue; their form is nearly oval, and the principal 
generic characters are, eyes prominent, clypeus entire, antenna: nine- (?) 
jointed, thorax narrower than the elytra. 

BERRY, in Botany, a term oonfined to such soft and succulent 
fruits as have their seeds lying loosely among pulp. The gooseberry, 
tho currant, and the grape are therefore genuine berries; but plums, 
rose-heps, haws, Ac., in which the seeds do not lie among tho pulp, 
are excluded from tho definition, although they are all comprehended 
under the same name in common language. [Fruits.] 

BERTH ELLA, a genus established by De Blainville for a Marine 
Mollusk, found though rarely on Ah British coasts. It is the Pleura- 
branckut plumula of Montague, aAjHpthuB defined by De Blainville:— 
Body oval, sufficiently protuberantfwimftd) above, and recurved below, 
when in a state of repose, so as completely to hide the head and tho 


Perihelia poroaa . 

a, side view ; b, view of back, to show internal shell. 

foot, which last is large and oval, but much less than the mantle. 
There is a kind of veil at thadMterior border of the head, prolonged 
on eaeh side into a sort of apfHdage cleft laterally. The two ten to- 


culiform occipital auriculas are cleft and striated within at their 
termination, and approach each other very nearly at their base, which 
is thinned out as it were. The eyes are sessile, placed upon the 
posterior root of the tentacula. There is but one peetmiform bronchia, 
which is lateral, attached anteriorly, and in great measure freo 
behind. The organa of generation terminate in one large tubercle, 
situated before the root of the bronchia; the shell is internal, very 
delicate, and oval, with a summit hardly to be distinguished. Forbes 
and Hanley, in the ‘ History of British Mollusca,’ plaoe it in the 
family Pleurobranehida! of the Ckuterapoda. Although seldom taken 
it appeara to have a wide range. It has been found at Exmouth, 
Guernsey,' Saloombo Bay, Milford Haven, Isle of Man, Sound of Skye, 
Scarborough, coast of Northumberland, and Malbay on the west 
coast of Ireland. 

BERTHIERITE. [Antimony.] 

BERTHOLLE'TIA, a genus of plants belonging to the natural 
order Lecythidance, and named nftorBerthollet the celebrated chemist. 
The only species is a tree of large dimensions, and forms vast forests 
on the bunks of the Oronoco. Its stem averages 100 feet in height 
and two feot in diameter, not branching till near tho top, whence its 
boughs hang down in a graceful manner. Its leaves arc undivided, 
arranged alternately upon the branches, about two feet long and five or 
six inches wide, of a brilliant greon. Its flowors are yellowish white, with 
a calyx having a deoiduous border dividod into two pieces, a corolla of 
6 unequal potals joined together at tho base, and a very great number 
of white stamens joinod into a thick fleshy ring. The fruit is figured 
and described by Humboldt os a spherical case as big ns a man’s head, 
with four cells, in each of which ore six or oight nuts; its shell is rugged 
and furrowed, and covered with a rind of a green colour. The nuts 
are irregularly triangular bodies, having a hard shell, which is very 
much wrinkled, and which is fixed to a central placenta by their lower 
end; their seed, as is well known, is a firm oily almond of a puro 
white colour. They are sold in the shops of London under the naino 
of Brazil Nuts. 

’ “ The Portuguese of Para,” says Humboldt, “ linvo for a long timo 
driven a great trade with the nuts of this troo, which the natives call 
luvia and tho Hpaniards Almendron; they send cargoes to French 
Guyana, whence thoy are shipped for England and Lisbon. Tho 
kernels yield a large quantity of oil well suited for lamps.” The same 
traveller describes himself and his companion BonpMtyi as having 
found these nuts a great luxury when they were following tho course 
of tho. Oronoco.. For threo months they hod lived upon bad choco¬ 
late, rice boiled in water, always without butter, and generally without 
salt, when they met with a store of Bertholletia nuts. It was in tho 
course of June, and the Indiana hud just gathered in their harvest of 
thorn. The kernels were found delicious when fresh, but unfortunately 
they ore apt to become rancid on account of the groat quantity of oil 
which they contain. 
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BERYL, a mineral, among the varieties of which are found two of 
the most beautiful and costly gems with which we are acquainted, 
namely, the Emerald and the Preciout Beryl. 

They belong to tho rhombohednd system of crystallisation, usually 
occurring in regular hexagonal prisms which occur variously modified, 
sometimes by the truncation of the lateral edges of the prism, at other 
times by the simple truncation of the terminal edges; but the prism 
is sometimes terminated in a much more complicated manner, of 
which a remarkable instance has presented itself in a crystal in the 
possession of Professor Neumann of Freibeig, who has observed in 
them the faces of no less than six other forms of the rhombohedral 
system. Its general aspect is always that of a hexagonal prism, and 
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When the terminal edges are modified there will generally be found a | 
plane inclined to the lateral planes of the prism under an angle of 
119” 68'. I 

The crystals admit of cleavage in the four directions parallel to the 
faces of the regular prism, that parallel to the terminal plane being 
perfect, the others imperfect and more difficult to be obtained. The 
fracture is oonchoidal and uneven; the lustre is vitreous, and it 
possesses various degreos of transparency. According to Mohs the 1 
hardness varies from 7'5 to 8, the Bpecifio gravity from 2-078 to 2'732. 
The following are its chemical characters before the blow-pipe, as stated 
by Berzelius. 

Alone it is not easily acted upon, but when thin fragments are for 
a long time submitted to a powerful flame the edges become rounded, 
and a colourless vesicular scoria is produced. The transparent varieties 
become milky. 

With borax it forms a clear and generally colourless glass, which 
effect is also produced by soda. With the phosphor salt it is with 
difficulty dissolved without the formation of a silicious skoleton. 

Of this mineral wo possess Beveral analyses, of which the following 
are three: the first being an Emerald from Pent, by Klaproth; the 
second a Beryl from Siberia, by the same chemist; and the third a 
Beryl from Broddbo, near Fahlun, in Sweden:—■ 



Emerald. 

Beryl. 

Siberia. 

Beryl. 

Broddbo. 

Silica. 

. 68-60 

66-46 

68-35 

Alumina .... 

. 15-75 

16-75 

17-60 

Glueina. 

. 12-50 

16-50 

13-18 

Oxide of Iron . . 

. 100 

0-60 

0-72 

Oxide of Columbium 

. 0-00 

0-00 

0-27 

Oxide of Chromium 

. 0-30 

000 

000 

Lime. 

. 0-25 

000 

000 


This species contains several varieties, of which the two known 
among lapidaries under the name of Emerald and Aquamarine, or 
Precious Beryl, are the most worthy of attention. These varieties, 
though distinguished by some mineralogists aa forming distinct 
species, differ however only in colour, the term Emerald being applied 
to those possessing the peculiar rich deep green so well known as the 
emerald-green, while all tho other varieties are comprehended under 
the namo of Beryl; those which are clear, transparent, and possess a 
good colour, present various shades of sky-blue or mountain-green, 
being the Aquamarino or Precious Beryl. Tho colour of the Emerald 
is attributed to the small quantity of green oxide of chromium which 
has boen found in the specimens from Peru; while the varieties in the 
tints of Beryl may lie considered to be produced by admixtures of 
the oxides of iron, the yellow being the colour of the peroxides of 
iron, and tho mountain-green and the various shades of blue being the 
effect of varying quantities of the protoxide, to tho presence of which 
the common bottle-glass owes its tint. 

The following localities produce the finest Emeralds :—The mines in 
tho Tunca Valley, situated in the mountains betweon New Granada 
and Popayan, and not far from tho town of Santa F<5 de Bogota, 
where, according to Humboldt, they are found in veins traversing clay- 
slato, hornblende-slate, and granite; the Heubnch Valley, in the dis¬ 
trict of Pinsgau, Salzburg, where they occur imbedded m mica-slate, 
and are inferior in colour to those from Peru ; varieties hove also been 
lately found in some old mines in Mount Zabarah, in Upper Egypt, 
from which spot the ancients are supposed to havo derived their 
emeralds. 

The varieties known by the name of Beryl are found principally in 
Siberia and Brazil: in the former country it occurs in the granite 
district of Nertachinsk and also in the Uralian and Altni Mountains, 
sometimes in very large crystals, prisms having been found upwards 
of a foot in length. In the granitic mountains of Odon Tchelon, in 
Daiiria, three very interesting mines occur at different elevations in 
the mountain; in the lowest are found, irregularly disseminated 
through a mass of semi-decomposod granite mixed with ferruginous 
clay and nodules of Wolfram, prismatic crystals of Beryl of a greenish- 
yellow colour, rarely exoceding one inch in length. Some hundred 
feet higher occurs the second mine in a vein of micaceous clay, from 
which the most valuable crystals are obtained; their colour is of a 
pale but pure green, and their size frequently considerable. The 
third mine is situated in a vein of white indurated clay on the summit 
of a mountain; in this mine the varieties are usually of n pale greenish- 
blue, but sometimes they are found of a pure but pale sky-blue. They 
are here remarkably transparent. Imbedded crystals and massive 
varieties are also found at Limoges, in France; near Zwiesel, on the 
Rabenstein, in Bavaria; at Fimbo and Broddbo, near Fahlun, in 
Sweden; and likewise in some of the tin-mines in Saxony and Bohemia. 

An enormous specimen is also described in Silliman's ‘Journal* aa 
having been found at Acworth in New Hampshire, United States. 
Its dimensions are stated to be 1 feet in length and 5^ inches across 
the lateral planes, and the weight to be 288 pounds. 

Specimens of Beryl have also been found In several of the primary 
districts of Ireland; those from tho granite of the Moume Mountains, 
in the county of Down, are the finest. In this locality they are asso¬ 
ciated with topaz, black quartz, felspar, and mica. In Scotland it is 
found in the granite at Rubeslau quarry, near Aberdeen, and also in 
broken pieces in the sand of the rivers of that county. 

hat. hist. div. von. r. 


The value of the Emerald depends not only on its size, colour, and 
brilliancy, but also on its being free from flaws, by which this gem is 
frequently greatly deteriorated in the eye of the jeweller. The follow¬ 
ing is the rate at which varieties of a fine colour and free from fissures 
may be procured, as stated by Beudant:— 

A stone of 5 gre. from 100 to 120 francs, 

. » 8 „ 240 francs. • 

„ 15 „ 1600 „ 

„ 24 „ 2400 „ - 

BE'RYX, a genus of Fishes of tho order AcanlhopWtygii, and 
belonging to a little group of the family Percidtv, in which the species 
possess more than seven branchial rays, whereas all the other genera 
included in the first division of this order (in which division the 
cheeks are not defended by indurated plates) possess seven or less. 

Cuvier, in his ‘Rdgne Animal,* mentions three other genera 
belonging to this group: nafltely, Jlolocmtrum, Myr>i>risti », and 
Trachickthys. 

The other characters of Beryx are as follows :—Ventral fins, with 
one spine and ten soft rays; the bock furnished with but one slightly- 
extendod fin, and some indistinct small spines on itB anterior odgo. 

Several species aro fossil, B. omatus occurs in the Chalk of Sussex. 
Mantell figured it, under the title of Zeus Lewesiensis, in the ‘ Geology 
of Sussex. Two other species occur in the British Chalk. 

BESHAN, a name given to the Balm of Mecca, the produce of 
Balsamodendron Opobahamum. [Baisamodendron.] 

BE'TA, a genus of plantB belonging to the natural order Chtnopo- 
diacar., among which it u known by its having large succulent roots, 
and a green calyx united halfway to a hard rugged nut. The species 
are found in Europe, the north of Africa, and tho western parts of 
Asia; four are cultivated as esculents, the others are mere weeds. 

B. vulgaris. Common Beet, is said to be found in a wild state along 
the whole of the sea-coast of the Mediterranean, and in Egypt; it is 
however chiefly known as aplant cultivated in gardens,for its carrot-like 
sweet and tender roots. Several sorts are mentioned by writers on 
gardening, varying in the size, form, colour, and sweetness of their 
roots : of these however two aro much more worth cultivating than 
the others, namely, the small red variety and the long yellow variety; 
they are the most delicate, the sweetest, and have the richest colour 
when served at table. 

B. altitsima, Mangel Wurzol, is a much larger and coarser plant 
than the Common Beet, from which it is principally known by its 
roots being marked internally with zones of red and pink or white. 
Its native country is unknown; by some it is reckoned a more variety 
of the Common Beet, but this is scarcely probable, considering that it 
is permanently reproduced from seed ; others state that it is a hybrid 
between the Common and Chard Beet, our third sort, of which however 
there is neither proof nor probability. Mangel Wurzel is an object of 
extensive cultivation for feeding cattle; its leaves afford a very 
nutritious food for all kinds of live stock, and the roots, from their 
extreme sweetness, ore by many farmers considered the most valuable 
of all the agricultural plants upon which cattle aro fed in winter. 
Independently of their use for cattle, Mangel Wurzol roots have been 
extensively employed in tho manufacture of sugar. They aro still 
omployed in France in the manufacture-of sugar; raid an attempt 
has lately been mado in Ireland to use them for the samo purpose. 
For this, the common red and white Mangel Wurzel will porbaps be 
found best suited in this country, in consequence of its hardiness, and 
the great weight per nSro which it will afford ; but tho French have 
preferred a perfectly white kind, which is said to exceed tho former 
in nutritive properties, in the proportion of two to one; they also 
grow a sort with whito roots and a purple orown, and another white 
within, and yellow on the outside. The yellow Field-Beet, which has 
been a good deal cultivated in this country, is apparently a variety of 
B. vulgaris, and is too unproductive in most situations to bear 
comparison with the others. 

B. cyela, Chard Beet, is inferior to the two last in the size of its 
roots, but is remarkable for the thickness of the ribs of its leaves, 
which are white, yellow, green, orange coloured, or deep crimson, in 
different varieties. It is cultivated like the Common Beet, but tho 
leaves only are used in soups, sk their ribB are cut out and stewed 
like sea-kail. They have howeveAb earthv taste, which is not in the 
power of cookery wholly to remove, on which account they are little 
esteemed. The French call this species I’oirJo Jl Cardes. It is said 
to have been introduced to France from Portugal; but its native 
station is unknown. 

B. maritima, Sea-Beet, unlikffpbe three last, is a prostrata plant., 
with numerous entangled brandies and a tough woody root. It is 
found abundantly on many parts of the southern coast of England, 
and is a common European shore-plant, preferring a chalky soil. Its 
leaves are small, ovate, deep green, crenelled, rather sharp-pointed, 
flat, succulent, and placed on long stalks. Its flowers are green and 
arranged in spikes, each being subtended by a small leafy bract. It 
is a perennial, and one of the most valuable plants known for spihoch; 
its leaves when dressed are extremely delicate and well-flavoured, and 
easily reduced into that pulpy substance which constitutes the great 
merit of good spinach. It thrives in a garden without any sort of 
care, and is rather a handsome pbtttrhen growing among rubbish, 
for its leaves are a particularly rich grain, and not liable to be scorched. 

2 o 
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by the ran, or to be injured much by insects. It ia increased by 
aeeda, which it yields in abundance. [Beet, in Anra and Sc. Div.] 

BETEL, the leaf of an intoxicating kind of pepper. [Piper.] 

BETEL-NUT PALM. [Areoa.] 

BETHV'LUS, a genus formed by Cuvier, and placed by him under 
his second order of Birds (Les Passereaux), in the first tribe (Jlenti- 
rostres), and in the first family (Laniadtr), He sayB that there is but 
one species known ( Laniui Leverianus of Shaw, Lanins pieatus of 
Lathamhuid that the Great Shrike ( Laniui corvinut of Shaw) approaches 
it, thougflfc. corvinut has the bill more compressed. 

Vieillot has changed the generic name to Cissopis, and Illigcr makos 
it a Tangara. 

The genus is thus characterised by Vieillot:—Bill short, robust, 
swollen, a little oompressed towards the end; upper mandible notched 
and enrvod at the point: gapo ciliated; tho third and fourth quills 
longest; outer toes united at their base. 

Lo Vaillant has figured this bird (plate 60) under the name of Pic 

Fie-Greiche. White and black are the only colours of its plumage, 
distributed like those of the magpie which it is said to resemble in 
miniature in Guyana and Brasil, where it is a native. 

BETHY'LUS, a genus of Hymcnopterous Insects of the family 
Proctotrupidre. Its principal distinctive characters aro—antenna) geni- 
oulated, 13-jointod in both sexes; the head is depressed and tho 
prothorax very olongato and almost triangular. Tho wings have only 
- one largo marginal cull, not closed; abdomen conical; legs short, 
femora thick. 

Thego little four-winged flies, which are remarkahlo for their largo 
depressed heads, are not very unlike ants in their appearance, and aro 
found in flowers and sometimes on the leaves of shrubs, to which they 
resort in search of small caterpillars, which they store up in colls to 
nourish their future progeny. The principal haunts of those insects 
are dry sandy situations. 

BKTONICA. [Betony.] 

BETOifY, the common name of tho Stachys Betonica [Stachys], 
which was formerly described under the name of Betonica officinalis. 

BE'TULA, a genus of trees or shrubs, belonging to the natural order 
Betulaeae. It is characterised by its flowers growing in catkins, the 
scaleB of which are thin anil throo-lobod, and by tho scales subtending 
three flat fruits, each furnished with two styloB, and expanded into a 
thin wing on cither side; theso fruits are what are vulgularly called 
birch-soods. The species aro, with ono exception, found beyond the 
tropic in the northern hemisphere; the spceics of the southern 
hemisphere is a little evorgroon plant called B. antarctica, of which 
little is recorded oxcupt that it inhabits Tierra del Ftiego. 

The more remarkable specios of this genus may be convonicntly 
disposed according to their prevailing geographical distribution. 

European Birches. 

B. alha, tho Common Birch. Branches erect, when yonng covered 
with a short close down never smooth, and wai ted; leaves with a 
somewhat rliomboidal form, ovate, generally doubly serrated, with 
downy footstalks, acute, but not tapering to tho point; catkins pen¬ 
dulous. A nativo of Europe from the most northern to tho most 
southern oountrios, in the latter however not appearing except on 
mountains at a considerable elevation; on /Etna it does not occur 
below 4762 feet above tho sea, according to Philippi. It is also found 
eastward in Asia, ns far at least as tho Altai Mountains. Although 
this species is not much valuod for its timbor, it is extremely useful 
for many other purposes, ltussia skins aro said to be tanned with the 
empyreumntio oil of ita bark, from which the peculiar odour of such 
leather is derived. Cordage is obtained from it by the Laplanders, 
who also prepare a red dye from it; the young shoots servo to nourish 
their cattle, and vinegar is obtained from tho fermented sap. The 
inhabitants of Finland use the leaves for tea, and both in Lapland nnd 
Greenland strips of the young and tender bark are usod as fowl. From 
the timber are manufactured hoops, yokes for cattle, bowls, wooden 
spoons, and other articles in which lightness without much durability 
is sufficient; baskets and hurdles are often inode of parts of its shoots; 
and from its rising sap, extracted by means of openings cut into its 
alburnum in the spring, and fermented, n kind of wine is obtained 
which ia of an agreeable quality, but will not keep. During the siege 
of Hamburg by the Russians in 1814, almost all the birch-trees of the 
neighbourhood wore destroyed by tho Bashkirs and other barbarian 
soldiers in the Russian service, by being tapped for their juice. 

The Biroh naturally grows in poor sandy soil, on which it thrives 
fully as well as in that of a more fertile kind. It is said to attain 
sometimes the height of 70 feet, with a diameter of 2 feet; in England 
it does not acquire such considerable dimensions. As it approaches 
both its northern and southern limits it gradually decreases in size, 
oonformably to the laws which regulate vegetable development. Its 
bark is said to be very durable. 

B. pcndula, the Weeping Birch. Branches drooping, when young 
perfectly smooth, and marked with little pearly speoks; leaves with 
a somewhat rhomhoidal form, ovate, either doubly or singly serrated, 
ooute, but not tapering to the point, sometimes slightly hairy; catkjns 
pendulous. Very common in different parts of Europe, along with 
the last, in the properties of which it appears to participate, and with 
which it is often improperly confounded. It differs from the Common 


Birch not only in its weeping habit, hut also in its young shoots being 
quite smooth, bright chestnut brown when ripe, and then covered 
with little white warts. The Betula pontica of the nurseries is a 
slight variety, with a few straggling hairs on the leaves and leafstalks, 
and a less drooping habit. 



Common Birch (Betula alba). 

1, The inHhlo of a barren scale, with tho anthers attached j !, inside of a 
fertile scale, with the ovaries attached; 8, an ovary cut through perpendicu¬ 
larly ; 4, inside of a scale, with three ripe fruits j 5, a ripe fruit of the natural 
sisc; 8, the some magnified; J, a transverse section, and 8, a perpendicular 
section of tho same; B, a ripe seed; 10, on embryo. 

B. puhescens, the Downy Birch. Branches erect, covered all ovor 
with very close down; leaves heart-shaped, ovate, taper-pointed, 
doubly and sharply serrated, very downy. A smaller species than tlic 
first, found in the bogs of Gormany: a variety of it is called Betula 
urticifolia in gardens. 

B. nana, the Dwarf Birch. Leaves orbicular, erenated, with Htrongly 
marked veins on the under side; catkins upright. A small bush, 
found in Lapland and the mountainous porta of other northern 
countries; it even Btrotchos across the whole continent of Asia as far 
os Unaloschka. To the people of tho south this plant has no value, 
but to tlie Laplanders it nffords a large part of their fuel; and its 
winged fruits are reported to bo tho favourite food of tho ptarmigan. 
The place of this is occupiod in America by a species called Betula 
glandulosa. 

Asiatic Birches. 

B. Bhojpaitra, Indian Paper Birch. Leaves oblong, acute, with nearly 
simple serratures, somewhat heart-shaped at the base; their stalk.a, 
veins, and twigs hairy; ripe catkins, erect, cylindrical, oblong; bracts 
smooth, woody, two-parted, blunt, much longer than the fruit, which 
has narrow wings. A tree found on the Alps of Gurwal and Kumaon, 
where it was discovered by Dr. Wallich, who informs us that its thin 
delicate bark furnishes the masses of flexible laminated matter, of 
which great quantities are brought down into the plains' of India for 
lining Hie tubes of hookahs. The Sanscrit name of the substance is 
Boorjo. (Wall. ‘ Plant. As. Rar.,’ vol. ii. p. 7.) The bark of this species 
ia of a pule cinnamon colour. It is nearly allied to B. papyracea. 

B. acuminata, the Tapering-Leaved Birch. Leaves ovate, lanceolate, 
somewhat simply serrated, taper-pointed, smooth, dotted beneath, 
leafstalks and twigs quite smooth; ripe catkins, very long, pendulous, 
cylindrical, crowded; their rachis and the bracts, which are auricled 
at the base, downy. Found on many of the mountains of Nepaul, 
and in the great valley of that country, following the course of rivers. 

B. nitida, Shining Birch. 

B. cylindrostaehya, Cylindrical Spiked Birch. These two last species 
are found in Kumaon. 

American Birches. 

B. popuHfolia, the Poplar-Leavod or White American Birch. Catkins 
pendulous; branches perfectly hairless, drooping, very much covered 
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with resinous warts j leaves triangular, tuper-pointed, doubly-toothed, 
on long weak stalks. This species is more an object of ornament than 
of utility. It rarely grows more than 20 or. 25 feet high, except in 
very rich soils, when it is said to becoino somewhat taller. It is a 
native of the northern parts of North America, from the lower parts 
of New York, New Jersey, and Pennsylvania, to Canada. Michaux 
says that its bark cqpnot be divided into thin plates like that of the 
Paper-Birch or common European species. It is vory like the Euro¬ 
pean R. pendula, from which tho characters we have assigned it are 
sufficient to distinguish it. 

B. niyra (B.rubra, Michaux; R. lanulosa , A.Mich.), the Red Birch. 
Branches covered closely with a short thick down, which they do not 
lose till the second yoar; leaves angularly rhomboidal, vory doeply 
doubly serrated, acute, with the axils and veins of the underside of 
the leaf downy; stipules narrow-ovate, membranous, smooth, soon 
dropping off. A native of the borders of rivers, whore it grows 

associated with planes, maples, and willows, in the southern provinces 
of the United States, delighting as much in heat, according to Michaux, 
as many other species do in cold, and thorofore the best adapted for 
planting in the southern parts of Europe. It is a handsome species, 
growing as much as 70 feet high, and front 2 to 3 feet thick, and is 
remarkable for its bark not being white and shining, but brown, dotted 
witli white, and slightly wrinkled. The limbs of the tree are large, 
anil the branches terminate in long flexible pendulous twigs. Cask 
hoops are manufactured from its shoots when about an inch in 
diamoter; and all the brooms used in the streets of Philadelphia, 
which oro far better than those of Europe, are prepared from its tough 
and elastic twigs. In this country it is generally called B, anyulata. 

R. escclsa (R. lutta, Mich.), the Yellow Birch. Catkins erect, short, 
thick, nearly sessile; brunches exceedingly downy when youug; leaves 
rhomboidal, acute without any tapering, finely and regularly serrated, 
or nearly entire; on very downy stalks; stipules large and membra¬ 
nous. Found chiefly in the coldest parts of North America along with 
the l’uper-Birch ; south of the Hudson River it bocomes rare. Michaux 
states that it is principally in good alluvial soil that it thrives, in 
company with black and hemlock spruces and ashes; its greatest 
height is from 60 to 70 foot, with a diameter of something more than 
2 feet. It is said to be a handsome tree, with a straight trunk, often 
clear of branches ns far as 30 or 40 feet from the ground. It is 
remarkable for the bright golden yellow of its bark, which shines as 
if it had been varnished. It is most like B. niyra, from which its 
thicker and more hairy catkins and simply serrated leaves distinguish 
it, independently of other characters. 

R. papyracea, the Paper or Canoe-Birch. Catkins thick, pendulous, 
on long stalks; branches generally more or less downy when young, 
Bometimes hairy; loaves ovate, occasionally heart-shaped, regularly or 
irregularly serrated, Hmooth or downy. This, the most valuable of nil 
the species of Birch, is a native of North America, where it grows in 
great quantities, not extending beyond 73° to tho north nor 43° to the 
south, according to Michaux. Tho slopes of hills and valleys, whore' 
the soil is of good quality, are said to bo its favourite stations: in such 
places it often acquires tho height of 70 feet. 

Its wood is sometimes used in North America for cabinot makers' 


work ; but it is not of much value for exposuro to the weuther, as it 
soon decays if subjected alternately to damp and dryness. Its bark is 
the part which is the most esteemed; this part is said to be so 
durable that old fallon trees are stated to be frequently found with 
their form so well preserved that ono would think them perfectly 
sound, hut upon examining them it is found that the wholo of tho 
wood is rotted away, and nothing is left but tho sound and solid case 
of bark. This part is used for a number of useful purposes; log- 
houses are somutimos thatched with it; little boxes, cases, Ac., and 
evon hats are manufactured from it; but its great value is for making 
canoes. For tho purpose of obtaining pieces sufficiently huge for 
such a purpose, wo are informed by Michaux thut the largest and 
amoothest-barked trees ore selected. In the spring two circular 
incisions at the distance of several feet aro made, and a longitudinal 
incision on each side; then by introducing a wedge of wood between the 
trunk and bark, the latter is easily detached. With threads prepared 
from the fibrous roots of the White Spruce-Fir (Abiet alba), the pieces 
of bark are sown together, over a light frame-work of wood, and the 
seams are caulked with the rosin of the Balm of Gilead Fir. Canoes 
of tins sort are so light as A be easily transported on the shoulders of 
men. It is said that one oapable of carrying four persons and their 
baggage only weighs from 48 to 50 pounds. 

B. lent a (B. carpinifvlia, A. Mich.), the Soft, Black, or Cherry-Birch. 
Catldns short, erect; branches quite smooth; loaves thin, cordate, 
oblong, tapering to a point, simply or doubly serrated, downy when 
young, smooth afterwards; stipules very large and membranous. 
None of the American birches produce timber so valuable as this; 
whence one of its American names is Mountain Mahogany. Its wood 
is hard, closegrained, and of a reddish brown; it is imported into 
this country in considerable quantity, under the name of American 
birch, for forming the slides of dining-tables, and for similar purposes. 
It is abundant in the midland states, os in New York, New Jersey, 
and Pennsylvania, but more to the south it only appears on the 
summits of the Alleghenies. Deep rich soil is what it prefers; and 
when it attains its greatest dimensions, which are as much as 70 feet 
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of height, and 3 feet of diameter, it is a handsome tree, budding 
remarkably early in the spring, when its leaves ore covered with a 
short thick coat of down; this disappears later in tho season, and 
leaves them of a bright and lively green. It grows with unusual 
rapidity. It is rarely soon in this country, although it is perhaps one 
of the best suited to our climate. The thinness of its leaves, 
combined with their oblong figure, distinguishes this from all the 
othor species. 

BET ULA'CK/E, liirch worts, tho Birch Tribe, a natuftl order of 
Apetolous Dicotyledonous plants. It was formerly comprehended, 
along with other groups, in what were called A meutaceir, because it 
bears its flowers in amenta, or catkins; but it is distinguished from all 
those which agree with it iu this particular, by its flat, one-seedod, 
two-celled, membranous fruit, and pendulous ovules. All the species 

aro either trees or shrubs, with the fertile flowers in one catkin and 
tho barren in another, uud they have in general the main lateral 
veins of their leaves running straight from tho midrib to tho margin, 
without curving inwards. They aro found in the colder parts of tho 
world, or in mountainous regions in hot countries. The only genera 
belonging to this order are Alnus and Betula. [Af.nus; Betula,] 
Lindloy places tho order between Myricacca and Altinyiaceir. 

BEUDANT1TE, a black mineral, with a resinous lustre anil rliom- 
bohedral crystals. It contains oxides of lead and iron. It is found 
at Horliausen on the Rhino. 

BEWICK'S SWAN, the Cyynut Bewickii. [Swans.] 

BI API! O’LIUS (Leach), a genus of Bivalve Shells, indistinctly known, 
and which Rang considers to be identical with the genus lliatclla of 
Daudin. [P ylouidians.] 

BIB, a Fish. [Mohhihja.] 

Bl'DENS, a genus of plants belonging to the naturnl order Compo- 
s'tht, the subordor Corymbifertr, tribe Rmccionidew, subtribe Jlcliau- 
their, division Bidentideir, It lias monogamous discoidal heads, 
sometimes radiant; tho florets of the ray neuter ligulate, of the disk, 
hermaphrodite, tubular; the receptacle flat; the involucre of two 
rows, the outer row spreading; the branulies of tho style surmounted 
l>y Hhort cones; tho fruit compressed, angular, rough at tho edges, 
the angles terminating iu 2-5 stiff retrorsely hispid bristles. The 
genus has been named indent from the two bristles which most fre¬ 
quently surmount the teeth. A great number of species belonging to 
this genus have been described, but they are generally inconspicuous 
weeds. They have been found in Europo and- North and South 
America. Two are natives of Groat Britain in marshy anil watery 
places, B. bipartita ami B. cernua. The lutter is the Coreopsis Bident 
of Linmeus. (Bubington, Manual ; Linillcy, Natural «S [i/stem.) 

BIGBONE LICK, a place in Kentucky (United States), whero great 
numbers of fossil mammalia occur iu a dark-coloured marshy soil, 
covored by gravel and resting on blue clay. Tho bones of Klephat 
■( trimiyeniut and Mastodon max incus aro very numerous. With them 
lie bones of Muyalonyx Jeffertonii, But bmnbifront, But Pallatii, olid 
Oerrut Auiericanut. (Rogers, On American Geoluyy; Briiith Association 
Reports for 1834.) 

B1GENERPNA, D’Orbiguy’s name for a genus of Foraminifera, 
wliiob he originally described os minute Cephalopoda. There are two 
subgcnera ; tho first consisting of the Biyenerhue properly so called, 
with a central opening, and the other of the (Jemmulitue (D'Orbigny) 
with a marginal opening. 

BIGNO'NIA, a genus of plantR named by Tournofort after the Abbd 
Bignon, librarian to Louis XIV. It forms the type of tlio monupetalous 
order of Exogens, Biynoniacete. It has a cauipanulate'5-toothed rurely 
entire calyx; tho corolla with a short tube, u cumpanulato throat, 
and a 5-lobed bilabiate limb ; the stamens four, didynamous, with the 
rudiments of a fifth; lobes of tho anther divaricate; stigma bilatnel- 
latod; capsule siliqui-formed, 2-celleil, with tho dissepiment parallel 
with the valves ; the seeds in two rows, imbricate, transverse, with 
membranous wings. Nearly 100 species of this genus of elegant plants 
have been described. They aro usually climbing shrubs furnished 
with tendrils, having opposite, single, conjugate, temate, pinnate, or 
digitate loaves. The flowers are mostly iu terminal or axillary pani¬ 
cles. The corollas are trumpet-shaped, ami are coloured variously, 
whito, yellow, orange, purple, violet, or rose. 

All the species of this genus are splendid plants while in blossom, 
and deserve a place in every collection. Most of them are climbers, 
ami adapted for training up rafters uml pillars, but they only grow 
freely in stoves. A mixture of loam and peat is best adapted for their 
growth, and cuttings will strike readily under a liand-glass in heat, 
either in mould or sand. Tho species known by the name of this 
genus which is must abundant in our gardens is the Biynonia radicant. 
This and some other Bpecies of Biynonia ore now referred to the 
genera Spathodca [Svathodea] and Tecoma [Tecoma], It is one of 
tho few species capable of living in the open air against a wall in this 
country. 

B. cequinoxialit has square glabrous branches, glabrous conjugate 
leaves, oblong lanceolate leaflets, simple axillary tendrils, 2-fiowered 
peduncles, terminal ones racemose, follieles linear. It is a native of 
Guyana. It is applied by the negroes to swellings of the feet, with 
whioh they aro troubled. 

B. leucoxylon is a tree, and baa quin&te leaves; ovate-lanceolate, 
acuminate, glabrous leaflets; terminal, solitary, or twin flowers. This 
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BIGN ONI ACEA3 


BILE. 


S lant is a nativo of Jamaica, on tho banks of rivers. It has white 
owers, not unlike those of Datura Stramonium, which coine out 
before the leaves. The wood is of a green or yellow colour, and is 
sometimes brought into the market under the name of ebony. It is 
said to be an antidoto to the poison of ManohineeL 
B. Chita is a climbing plant, and has abruptly-bipinnate leaves; 
conjugate elliptic-ovate, acuminate, deeply-cordate, glabrous leaflets; 
axillary pendulous panicles. It grows on the banks vt the Orinoco. 
A red matter is extracted from its wood by the Indians, with which 
they paint their bodies. It is ealled Chios, and has been used in this 
country as a dye. 

B. attiacta has tetragonal branches, conjugate leaveB, coriaceous ellip¬ 
tic leaflets, simple tendrils, axillary 5-flowered peduncles, a fi-toothed 
calyx. It is a native of Guyana and the West Indies. It has large 
white flowers, and is distinguished from all the other species by its 
peculiar garlic odour; hence the French name Liane h l’Ail. 

(Don, Gardener’t Dictionary; Do Candolle, Prodromal; Burnett's 
Outline! ; Cyelopiedia of PlantI.) 

BIGNONIA'CEjE, Bignoniaidt, the Bignonia Tribe, are Monopeta- 
lous Dicotyledonous plants, with irregular flowers, a pod-like fruit, 
winged seeds without albumen, and usually a climbing habit.' They 
are mostly shrubs, inhabiting the hotter parts of Asia, Africa, and 
America, and unknown in Europe except in a cultivated state; some 
of them are trees of considerable size. They generally are remarkable 
for the large size and rich or delicate colouring of their trumpet-shaped 
flowers. No sensible properties of much importance have been recog¬ 
nised among them. Several are valuable for their timber, which pos¬ 
sesses extrema hardness. According to Lindley the number of genera 
in this order is 44, and the species 450. They are allied to Ganeraceai 
and Creicentiacea. [Bignonia; Eccremocabfus; Catalfa; Tecoma; 
Jaoahanoa.] 



Bignoniaeom—Bignonia lectiflvra. 

1, A corolla slit open; 2, a cup-shaped disk, out of which the ovary often 
grows, together with the style and stigma; 3, a young ovary; 4, a ripe pod; 
5, a seed; 6, an embryo extracted from the integuments of the seed. 

BIKH, or B1SH, is the name given amongst the Hindoos to a most 
powerful and destructive vegetable poison. Dr. Wallich refers the 
plant to the Aconitumferox. [Aconitum.1 It is also called Vish, Visha. 
or Ataviaha. 

BILBERRY, a berry-bearing shrub, found on the moors of most 
oouutries in Europe. [Vaccinium.] 

BILK, an animal fluid of a greenish colour, viscid consistence, 
and bitter taste. 

_ The organ by which the bile is secreted ia the liver. The liver is 
distinguished by two peculiarities : first, it ia the largest gland in the 
body; and secondly, it ia provided with two distinct sets of veins. 
The veins that receive the blood from tire viscera of the abdomen, 
that is, from the organs more immediately concerned in the prooess of 
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digestion, unite together into a large trunk named the vena poitse. This 
vein penetrates into the substance of the liver, and ramifies through 
it in the manner of an artery; at the same time the liver receives 
a large quantity of arterial blood by the hepatic artery. [Lived.] The 
ultimate brandies of the vena portie terminate partly in a set of 
vessels termed the hepatic ducts, which contain the bile, and partly 
in a set of vessels termed the hepatic veins, by which a large portion 
of the blood of the vena portae is transmitted by the ordinary course 
of the circulation into the vena cava, the great vein that returns the 

blood from all parts of tho body to tho right side of the heart. 

[Circulation of the Blood.] 

This arrangement ia peculiar. There is no other gland in the 
body in which the disposition of the blood-vessels is at all analogous: 
there is no other instance in which a vein is sent to a gland and 
distributed to it in the manner of an arfce^. This peculiarity has 
naturally led physiologists to infer that the vein in this case performs 
the ordinary functions of an artery; that it carries on the process 
of secretion, and eliminates its product, the bile, out of venous 
blood. 

But whatever doubts physiologists may entertain by which of the 
two great vessels of the liver the bile is secreted, the consent is 
universal that the liver is the gland by which this fluid is formed. 
When duly elaborated in this organ, the bile is received from the 
secreting vessels by exceedingly minute tubes, the union of which 
constitutes tho excretory duct of the gland, which is termed tho 
hepatic duct. The hepatic duct passing on towards the duodenum, 
which, physiologically considered, is a second stomach [ Duodenum], 
communicates with a small membranous cyst or bag, ealled the gall¬ 
bladder, a reservoir for the bile. The duct of the gall-bladder, called 
the cystic duet, unites with the hepatic duct, and both together form 
a single tube, termed the choledoch duct, which pierces the duodenum. 
Thus the hepatic duct, carrying the bile away from the livor, either 
conveys it into the gall-bladder by means of the cystic duct, or 
transmits it immediately into the duodenum by means of the chole¬ 
doch duet. The bile which flows immediately into tho duodenum is 
called the hepatic bile; that which is contained in the gall-bladdor is 
called the cystic bile. There is a striking difference in the external 
characters of the two, cystic bile being of a much deeper colour, and 
much more viscid, pungent, and bitter than hepatic bile; but the 
difference in their chemical properties, if there be any, has not been 
ascertained : hepatic bile, on account of the difficulty of collecting it 
in sufficient quantity, has not been analysed, while some portion of 
bile is generally found in the gall-bladder after death. 

From actual experiment it would appear that the secretion of bile 
is continually going on in the living systom. In whatever circum¬ 
stances an animal is placed- - if the orifice of tho choledoch duct be 
laid bare—the bile is always seen to be flowing drop by drop into the 
intestine. It is observed to flow much faster during tho process of 
digestion than when the stomach is empty; and there is reason to 
believe that, during the digestive process, the hepatic bile is secreted 
in much larger quantity than when the stomach is empty, and that 
it is then conveyed directly into the duodenum. The gall-bladder 
fills when the stomach is empty, and when the stomach is full the 
gall-bladdor becomes comparatively empty. The gall-bladder, however, 
is seldom if ever completely emptied. Vomiting contributes more 
perhaps than any other action of the system to the expulsion of its 
contents. Magendie states that he hus often found it completely 
empty in animals that died from the effects of an emetic poison. 

The physical characters of the bile are as follows:—In colour it is 
always a deep brown, but when seen in thin layers it has a brownish- 
yellow tint. It is very fluid, being viscid only in new-born infants. 
Tho speciflo gravity varies from 1.082 to 1.040. On mmisW w jth 
the microscope bile from the gall-bladder, with which of courso a cer¬ 
tain amount of mucus is mixed, there are observed :—1, Transparent 
or grayish round vesicles, about the 700th of a line in diameter; they 
disappear on the addition of alcohol or ether, and are removed by 
filtration. 2, Conical yellow bodies, about the 140th of a line in 
length, and about the 800th or 400th of a line in breadth, apparently 
devoid of nuclei; these are epithelial cells from the gall-bladder. 
8, Here and there irregular dark granules, which disappear on the 
addition of a solution of potash, apparently pigment cells. 4, Occa¬ 
sionally minute crystals of cholestenn, occurring as colourless rhombic 
tablets. ^ 

Chemically the bile is composed of several elements which have a 
tendency to arrange themselves dunnggohetnical analysis in vory 
various forms. Not only are the four organic elements, carbon, 
hydrogen, oxygen, and nitrogen present, but also sulphur, phosphorus, 
sodium, potassium, calcium, and iron. The union of the organic 
elements in different proportions will aocount for the various sub¬ 
stances such as picromel, bilin, choleic acid, oolio acid, taurine, &o., 
which chemists have described in their analyses of biles. According 
to Dr. Kemp the organic portion of ox-bile may be represented by the 
formula 48 carbon, 42 hydrogen, 13 oxygen, and 1 nitrogen. The 
following analyses of ox-bile and human bile, by Thenard and 
Berzelius, will serve to show the nature of bile as well as the pro¬ 
gress of chemical inquiry on this subject when contrasted with more 
recent analyses. According to Thenard the composition of bile is as 
follows:— 



457 


BILE. 


BIMANA. 


Ox-Bile. 

Wator ...... 

. . 700 

Picromel and Resin 

84-3 

Yellow matter. 

. . 45 

Soda. 

4 

Phosphate of Soda .... 

. . 2 

Muriate of Soda .... 

. . 3-2 

Sulphate of -Soda .... 

. . 0-8 

Phosphate of Lime.... 

. . 12 

Oxide of Iron. 

. . a trace. 

8000 

Human Bile. 

Water ...... 

. 1000 

Yellow insoluble matter 

. . 2 to 10 

Albumen. 

42 

Resin. 

. . 41 

Soda ...... 

5-6 

Suits the same as in Ox-Bile 

. . 4-5 

According to Berzelius, the following is tho 

composition of Human 

Bile 

Water. 

1)08-4 

Picromel. 

. . 80 

Albumen. 

3 

Soda. 

. . 41 

Phosphate of Lime .... 

Od 

Common Salt. 

. . 3-4 

Phosphate of Soda with some Liine 

l’O 


10000 


It will be seen from these analyses that the chief part of the organic 
elements was found in the form of picromel. It was in the year 1838 
that Demarfay announced that bile consisted essentially of an organic 
acid combined with soda. Ho termed the acid choleic, and obtained 
it in the following manner: bile, from which the mucus had been 
precipitated by alcohol, was evaporated on the water-bath, and 10 
parts of the dried residue woro dissolved in 100 parts of water, to which 
' 10 parts of hydro-chloric acid had been added. Allowing evaporation 
at a moderate temperature to proceed, it was observed that a dark green 
oil collected on the surface, while at the same time the fluid became 
turbid. On removing the oil and allowing the fluid to rest for somo 
time, it gradually became clear, with the precipitation of a green 
deposit. This dark green bitter precipitate is Demarcay's choleic acid, 
and is regarded by him as constituting nine-tenths of the solid consti¬ 
tuents of the bile. It is still mixed with matgaric acid, cholesterin, 
pigment, Ac. After their removal it forms a yellow spongy matter, 
which rapidly absorbs oxygen from the atmosphere, is very bitter, 
slightly soluble in ether, soluble in water, and very Boiuble in alcohol. 
The choleate of soda, obtained by adding an alcoholic solution of Boda 
to an alcoholic solution of choleic acid, and then passing a current of 
carbonic acid through it to remove the excess of soda, possesses all 
the characters of bile; it yields on evaporation a brown resinouB mass, 
and is soluble in water and in alcohol. 

When choleic acid is boiled with hydrochloric acid it yields 
ammonia, taurine, and choloidic acid; the latter being insoluble is 
deposited. Thu formula) usually assigned to choloic acid, taurine, 
and choloidic acid differ only slightly from the formula given above 
for the organic portion of ox-bile. 

But it has boon recently Bhown by Hedtenbacher that taurine 
contains as much os 25 per cent, of sulphur. 

As an instance of modern chemical analysis we give the two follow¬ 
ing analyses. The bile in these cases was obtained from healthy men, 



1 . 

2. 

Water. 

88-00 

8502 

Solid constituents . v . 

14-00 

14-08 

Choleate of Soda . 

10-22 

914 

Cholesterin . . . . 

0-16 

0-20 

Margarin and Olein 

0-32 

0-92 

Mucus. 

2-66 

2-98, 

Chloride of Sodium 

0-25 

0-20 

Tribosic Phosphate of Soda . 

0-20 

0-25 

Basic PhosphqA) of Lime ) 

„ „ * Magnesia j 

0-18 

0.28 

Sulphate of Inm . . . 

Peroxide of Iron . 

002 

traces 

004 

traces 


Platner succeeded in obtaining choleic acid and choleate of soda in a 
crystallised form. Sugar has also been recently demonstrated to 
exist in the bile. Guielln and Strecker have also obtained from dried 
bile an acid which they call oholeic, and other substances have been 
procured from the bile of lower animals. 

One of the uses which the bile serves in the economy is to produce 
a specific change upon the aliment in a certain stage of the digestive 
process. The first change which the food undergoes after it has been 
swallowed is the reduction of it by the stomach into a fluid mass, 
the appearance of which varies considerably according to the nature 
of the food. This fluid mass is termed ohyme, which when accumu¬ 
lated in a certain Quantity is sent from the stomach into the duodenum. 
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In the duodenum the food undergoes a further change, and is con¬ 
verted from chyme into the substanoe called chyle. These two fluids 
ore distinguished from each other by specific characters. [Digestion.] 
That the bile is the main agent iu producing the change by which 
chyme is converted into chyle is proved by a. decisive experiment 
performed by Sir B. Brodie. 

This physiologist applied a ligature around the choledoch duct of 
an animal so os completely to prevent the bile from entering the 
duodenum, and thon noted the effects produced on the digestion of 

tho food immediately before and immediately after the operation. The 
experiment was repeuted several times, and tho result was uniform. 
The production of the chyme in the stomach took place as usual, but 
the conversion of the chymo into chyle was immediately and com¬ 
pletely interrupted. Not the smallest trace of chyle was perceptible 
either iu the duodenum or in the vessels which take'up the chyle when 
formed, namely, the lacteals. 

It was at one time supposed that after the bile had performed this 
function that its compounds were thrown off from the system by tho 
bowels. But that the bile is not merely on excrementitious fluid, 
intended to remove effete matter from the blood, but a secretion 
essential to the animal economy, was rendered almost certain by the 
experiments of Berzelius, Theyer, and Sclilosser, which showed that 
the human fteces contained much too small a quantity of a substance 
resembling bile, to justify the idea that it was evacuated in this manner. 
A further proof that the bile is absorbed and not excreted is afforded 
by an examination, made by Enderlin, of the ash yielded by the 
contents of the different portions of the intestinal canal of a hare. 
He found that the ash from tho contents of tho duodenum alone 
effervesced on the addition of an acid, thus showing that the cholcato 
of soda (which yields tho carbonate on incineration) is absorbed 
before reaching the jejunum. Schwann also established this opinion 
beyond a doubt, by a series of well-devised experiments on dogs. He 
tied the ductus choledochus, and at the same time formed a fistulous 
opening in the gall-bladdor, by which the bile escaped externally. 
Iiis most important conclusions are—1st, that when tho bile docs not 
got into the bowol its absence is generally perceptible iu dugs about 
tho third day by a markod diminution in weight; and, 2nd, that 
unless the channel for tho conveyance of bile to the duodenum is re¬ 
established, symptoms of deficient nutrition, wasting, debility, Ac., 
ensue, and death is the ultimate cousequonce. 

Upon this ground it was suggested by Liebig that probably all the 
carbonaceous substances of the food were converted into bile before 
being again token up into tho circulation and converted into carbonic 
acid for tho supply of animal heat. It is however certain that a 
portion of tho bile, in the form of colouring matter, posses oil' through 
the intestines, and also that in certain diseases it is thrown off in 
considerable quantities with the contents of the bowels. It can also 
bo shown that tho quantity of biliary matter formed iu the liver does 
not contain more than one-sixth or ono-eightli of the quantity of 
carlxm that is thrown off from the lungs in tho form of carbonic acid. 

(Simon, Animal Chemistry; Lehmann, Physiological Chemistry; 
Carpenter, Manual of Physiology; Gregory, Hand-Book of Organic 
Chemistry; Cyclopedia of Anatomy and Physiology, articlo ‘Pile'; 
Liebig, Animal Chemistry.) 

ill LIMBI, the Mulayau name of tho acid fruit of a species of 
Averrhoa. [Avkrrhoa.[ 

BILLARDIK'RA, a genus of plants named after Jean Jacques 
Julian Labillardifcrc, a French botanist, who visited Syria, and 
afterwards Australia, in D’Entrecasteaux’s Expedition, and wrote 
the ‘Nov® Holiandi® Plantarum Specimen,’in two vuls., 4to. The 
genus belongs to the natural order Pittosporaccir, and has a calyx of 
fivo acuminate sepals, five petalB with approximate claws, wh ; ch arc 
convoluted at their edgeB, forming a campanulato flower; an ellipitical 
berry terminated by a style. Tho species are called Apple-Berries; 
and George Don enumerates eight. Thoy are climbing shrubs, 
natives of Australia and Van Diemen’s Land. The fruit which thoy 
bear is eatable. 

B. longiflora has climbing branches, tho younger ones scarcely 
pubescent; tho loaves lanceolate, entire; the poilicles ,1 -flowered, 
glabrous, one half shorter thutt the flower; the berries almost globose, 
torose, glabrous. This plant is "a fast grower and ubuudant floworer; 
and when in fruit its fine blue berries mako a handsome appearance.” 
(Loudon.) 

The other species are desirable shrubs for the conservatory. They 
thrive well when planted in an equal mixture of loam and peat. 
Cuttings will readily rout in sand under a hell-glass. They may lw 
also raised from seod, which they produco in abundance. 

( Cyclopedia of Plants ; G. Don, Gardener's Dictionary,) 

BILLBEKGJA, a genus of plants belonging to the natural order 
Bromcliacea >, named after Billberg, a Swedish botanist. Several species 
are cultivated in our Btores. They are all natives of South America. 
One of the Bpecies, B. tinetoria, yields a colouring matter, which is 
used for dyeing in Mexico. 

BILLY-BITKR, a local name for the Blue Tit. [Paros.] 

BILOCULI'NA (D’Orbigny), the name of a genua of Foraminifera, 
Les Milioles of Ferrussac. 

BIMANA, the first order of the class Mammalia, which includes 
the single genus and species Homo sapient —Man. [Man.] 










BIND-WEED. [Convolvulus.] 

BINNY. [Barbel.] 

BINO'CULuS, Gooff., Leach, a genus of Entomostracous Crustacea ; 
A pus, Scop., Cuv., Latr.; Limulus, MUU., Lam.; Munoculus, Linn., 
Fabr. Of these names Apus is that now generally adopted. The 
species of this genus are gregarious, and 
occur often in innumerable quantities. 
Sometimes wholo swarms are swept away 
by violent winds, and have been seen to 
fall like rain. The spring and the com¬ 
mencement of summer are the seasons 
when they are most commonly found; and 
they often appear suddenly in great 
numbers in accidental rain-water puddles 
where they never have been before seen, 
os well os in ponds. The generic name 
Binoculus appears to be unnecessary, and 
that given by Scopuli should be restored : 
the true Jjimuli form a marino genus, 
making a natural group of different form 
and habits. LinntBus’s genus Monoculus 
comprehends A pus, Limulus, and other 
crustuceans. The spocios figured is Apus 
productus, Latreille (Lepiilurus producing, 
Leach; Monoculus Apus, Una). Only one 
species occurs in England, A. cancriformis 
the Shield-Shrimp. It is about 24 inches 
long, and 14 inch in diameter; it is of a 
brownish-yellow colour, clouded with 
marks of a deeper liuo. The segments of 
the-abdomen are each studded over with 
numerous short stout hooked spines of a 
Apus productus. durk brown colour; while the long caudal 

appendagos are furnished with numerous 
short hairs, or sotie. It is a rare creature, and only a few localities for 
it have been recorded. [Entomostraca.] (Baird’s History of the 
British Bnfomostraea.) 

BIPAl’ILLA'RIA, a genus of Marino Molluscs established by 
Lamarck upon a species figured and described in the manuscript 
notes of Peron. 

BIPES, a genus of Reptiles belonging to the order Saura, or Lizards. 
Cuvier dissected one of the species Bipes lepidopodus of LocdjiMe), 
and found that, though its posterior and only apparent pair of foot 
hod the external form of two oblong and scaly plates or processes, 
tho integument covered n femur (thigh-bone), a tibia and fibula (leg- 
bones^, and four metatarsal, or finger-bones, but no phalanges 
(terminal fiiiger-lsaios). Ho also states that one of the lungs is loss 
by one-half thuii tho other. 

This genus is an example of one of those gradations by which 
nature glides from one type of form into another, and is a link 
between the Saurians (lizards) and tho Ophidians (serpents). 

The Bipes lepidopodus of Lac(5p6de is now referred to the gonus 
Pygojnu, of which tho following characters arc given : scales of the 
boek keeled ; preuual pores numerous; tho hinder limbs elongated ; 
the pupil circular. 



former by its auditory apertures, and by the hollow tubercles near 
the anus/’ It is a native of Australia. 

Dr. Gray has described a second species of Pygopus as P. squa- 
miceps. 

Bipes as an English word is applied to the Anguis bipes of Linnteus, 
the Scelotes bipes of Gray. It belongs to the order of Lizards, and is 
a native of the Cape of Qood Hope. 

BJPHORES, a division of the shell-less Acephalous MtMusca, 
according to the arrangement adopted in the ‘R6gne Animal’ of 
Cuvier. It includes the genera Salpa and Thalia. [Tunicata.] 

BIRCH-TREE. [Betula.] ■ 

BIRD-CHERRY, one of our native wild fruits. [Ckrasus.] 

BIRD-LIME, a glutinous vegetable product, also called Biscia, 
and related to Caoutchouc. It is obtained principally from the inner 
bark of tho holly, from the berries of the mistletoe, and also other 
plants. It is prepared from the holly bark by bruising, long boiling 
in water, and fermentation; the mass is again boiled in water, and 
ovaporated to a proper consistence. In different countries various 
processes are employed. 

Water does not dissolve bird-lime, but separates from it some 
mucilage and extractive matter, and a little acetic acid. The alkalies 
dissolve it, and so does Bulphuric ether very perfectly. Dilute acids 
soften it, and dissolve a portion ; concentrated sulphuric acid blackens 
and carbonises it, while nitric acid renders it yellow, converting a part 
of.it into oxalic and malic acids, and separates resin and wax; chlorine 
bleaches and hardens it; alcohol dissolves some resin and acetic acid. 
Whon heated, bird-lime molts, swells, takes fire, and burns rapidly. 

It is probable that this substance results from the decomposition ot 
the cellulose of the cells of the plant from which it is obtained. It is 
well known that in nearly all decompositions of cellulose, carbon 
remains in excess, and this agrees with the composition of visciu, 
which contains, according to Mocaire Prinsep, Carbon 75'C, Hydrogen 
8’2, Oxygen 15‘2. (Schleiden, Principles of Botany.) 

BIRD-PEPPER. [Capsicum.] 

BIRD’S-FOOT SEA-STAR. [Palmipes.] 

BIRD’S-FOOT TREFOIL. [Obnithopus.] 

BIRD’S-NEST. [Nkottia.] 

BIRD’S-NEST, YELLOW. . [Monotropa.] 

BIRDS, in Latin Aves, in Greek “OpviOts (whence Ornithology), a 
class of Vertcberated, Oviparous, Feathored Bipeds, generally formed 
for flight. We say generally, because, though their mechanism is iu 
its most perfect development designed for enabling them to support 
their bodieB in tho air and to moke progress in that modium, it is also 
calculated for motion on the ground and for perching on trees. Some 
families indeed are framed entirely for moving on the ground, and 
others for that motion and for making their way both on the surface 
of tho water and oven for a short period below it, without the power 
in either case of raising themselves into the air. 

Skeleton. 

Skull (Cranium). Tho first peculiarity which strikes an observer, 
when comparing tho Bkulls of birds with those of mommifors, is tho 
absence of sutures in the former, the proper cranial bones being 
consolidated into one piece. The skull of birds is articulated to that 
part of the vertebral column called the nock by a single condyle or 



rygopus lepidopodus. 


Lncdphde describes the body and tail of P. lepidopodus ns being 
noarly cylindrical, very slender, and a little like those serpents called 
by the branch Orvots, of which our common Blind-Worm or Slow-Worm 
(Angitis fragilis, Linnteus) is an example; and which, though without 
limbB, have some of the rudiments of such members in the skeleton. 
The upper part of the head of P. lepidopodus is covered by seven 
large scale-plates disposed around an eighth, which is a little larger 
than tho others.* Each eye is surrounded by small scaly globules. 
The gape is sufficiently large, and tire teeth are equal and small. 
The flat long tongue is without a notch. The auditory orifice is near 
the commissure of the lips. The scales which cover the upper part 
of tho body are lozenge-like, striated, and small, especially those 
which cover the most elevated part of tire back; but the scales 
of the under part of the belly and the tail are hexagonal and smooth, 
and those of the two middle longitudinal ranks are larger than those 
of tho lateral ranks. At each extremity of the curve formed by 
these tubercles is to bo seen a foit, in which no Anger is to he distin¬ 
guished externally, and which is surrounded by very small soales 
on its lower part, and by scales a degree less small on its upper 
surfaoe. The colour is greenish, varied with some very small mack 
blotches. 

"This reptile,"* says Lacdpbde, "like the other species of Bipes, 
ranks between the oviparous quadrupeds and the serpents; it is 
related to the latter by its general form, as well as by the figure, 
proportion, and distribution of the soales, while it approaches the 


joint, which is situated at tho front margin of the great occipital 
opening (foramen magnum), through which the brain, becoming 
elongated as it were into tho spinaP cord, descends into the vortobrul 
column. It is this beautiful adaptation of structure to the wants of 
tho animal that gives such a freedom of motion to the head, especially 
in a horizontal direction. Toko for example the Wryneck (Yunx 
torguila), which, as those who have surprised the bird on tho nest 
will readily admit, can writhe her head round so os to look the 
intruder in the face, hissing all the while like a snake ; by this 
‘terrible Bhow’ many a birds-nesting ndftce is frightenod away. 
Perfect repose in a bird Boems hardly to be enjoyed without turning 
book the head and nestling the beak betweatf the wings; this attitude 
the articulation above mentioned enables the bird to command with 
the least possible effort. 

The orbits are very large in proportion to the skull, to which last 
the lower jaw is joined by a somewhat square bone (os quodratum) 
not far from the ear. A small bone rests on the square bone at one 
end, while the other end comes against the palate. When therefore 
the square bone is brought forward by depressing the lower jaw, and 
also by muscles adapted to the purpose, the small bone presses up 
against the palate, and this raises the upper jaw, which contrary to tho 
rule in the structure of mammifera is in birds, with but few exceptions, 
thus gifted with motion. 

Both jawB are completely destitute of true teeth, the want of which 
is, as we Bhall presently see, amply compensated. The upper jaw is 
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either formed of one piece distinct from tho skull and articulated with 
it, as in the parrots; or it is connected with it by means of yielding 
elastic bony plates, as in most other birds. These elastic plateB 
admirably protect the bill (the upporpart of which may be considered 
as an elongation of the intermaxillary bones) and the skull from the 
shocks of the former organ when used in pecking violently against 
hard substances. 

In a few instances the upper jaw is entirely immovable. Blumen- 
bach gives the Rhinoceros Bird and the pock of the Wood (Tetrao 
Urogalliu) as instances. 

Jionc-t of the Neck and Trunk .—The upper limbs, or, to speak more 
correctly, the anterior oxtremitics of birds are calculated for flight, 
and entirely useless as prehensilo organs, because the bird dopends 
principally upon its bill to gather its food. To givo a greater freedom 
of action to this organ, it was necessary, as the bones of tho back have 
hardly any motion (the dorsal vertebrae being often anchylosed or 
immovably fixed by a continuation of bony secretion), that tho nock 
should lie long and flexible; and eminently flexible it is. In the 
mammifers the number of cervical vertebral (neck-bones) is seven; 
the Cameleopard (Giraffe) has no more, and tho Elephant and Whale 
hove no less. Cuvier indood gives the Sloth nine. Professor Thomas 
Bell however has satisfactorily made out that the additional two are 
bones of the back, not of the neck. But, in Birds, nature has made 
up for tho deficiency of motion in the back (a deficiency absolutely 
necessary to the comfortable existence of the animal, inasmuch os tho 
bock is the point of support to the wings) by the free grant of cervical 
vertebrae, according to the wants which the peculiar habits of parti¬ 
cular birds require. Thus the Ravon has 12 neck-boncs, the Domestic 
Cock 13, tho Ostrich 18, the Stork 19, and the Swan 23, tho largest 
number it is believed yet detected, while the smallest amounts to 10. 
The articulation is so contrived as to produce the grentest mobility, 
and that the contrivance is complete is proved by tho ability of a bird 
to touch every point of its body with its bill. 



The vertebrao of the back are from 7 to 11 in number. There are 
no true lumbar vertebra), 1 for they are consolidated into one piece with 
the pelvis (os innominatum) which is elongated, broad, and simple ; 
and does not unite below, as in mammifers, to form what is called tho 
symphysis pubis, but has the lateral portions distinct from each other. 
This is the general rule. The pelvis of the ostrich forms an exception 
for it is joined below like that of most quadrupeds. In most of th< 
quadrupeds the rump-bone (os ooccygis) is prolonged into a true 
jointed taiL In birds It never is, but is very Bhort, although it supports 
the large tail-feathers (rectrices). 

Ten pain of ribs are said to form the maximum among birds; these, 
the truo ribs, are joined to the breast-bone (sternum) by small inter, 
vening bones. The false ribs (those which do not reach the breast¬ 
bone) have a forward direction. There is a peculiar flat procesi 
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Skeleton of Sparrow Hawk. 

A, Cranium or Skull. B, Cervlcul vertebrn). 

C, The dotted linen Indicate the extent of the nnchy lotted vertebrae of the back 
1), The caudal vertebra'; the letter is placed on the ploughshare, or i uinp-bonc 
E, Ribs. F, Sternum, or breast-bone. ‘ 0, Furculu, or merry-thought 

11 11, Clavicular, or corueoid-bonc, ) ,, . .... 

Tr , i , .. ... • } Forming the sidcsimin. 

II*, Scapula, or shoulder-blade, J 

I, Humerus, or bone of the urm. 

K, Ulna, ) Bones of tbe fore-arm : on the ulna is the place of insertion o 
li, Radius, ( tho seconduiy quills. 

M, Metacarpal bones, part of the hand which carries the primary quills. 

N, Phalanges of the lingers. 

O, Ilium, 1 

P, l’ubis, J Bones of the pelvis. 


P, Pubis, J Bones of the pelvis. 

<1, Ischium, ) 

R, Femur, or thigh-bone. 

S, Tibia and fibula, or leg-bones consolidated. 
V V, Metatarsal, or shank-bones. 


o o, Patella, or knee-pan. 

T, T, Os raids, or lieel-bone 
W, \V, Toes. 



Wing-bones In detail. 

O, Outllno of part of furcula; H*, outline of part of scapula; I, hnmeius, rr 
bone of tbo arm; K, ulna; L, radius—bones of the fore-arm; on the ulna are 
tho marks of insertion of the secondary quills; **, carpal bones, or wrist; 
M M, metacarpal bonce; M*, thumb | SKK, phalanges of tho Angers. 
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directed upward* and backward* attached to the middle pair* of the 
true riba. 

The brea*t-bono (sternum), a part of the greatest consequence, being 
the point of attachment for the most powerful of the muscles which 
set the wings in action, is composed of five pieces strongly joined 
together, and prolonged below into a crest (crista) for that purpose. 
The greater or less development of this crest or keel, and the. greater 
or less ossification of the component parts of the breast-bone, depend 
upon the wants of the bird. Those birds whose flight is strongest and 
most continuous have the crest very large, and the breast-bone pieces 
very firmly cemented together, as any one may see who will examine 
the breast-bone of a hawk, or eagle, or that of a, humming-bird; while 
in the ostrich and cassowary this crest is entirely absent, and the 
breast-bone presents a uniformly arched surface, somewhat like that 
of a Highlander's target. 

In the crane and in the male wild-swan there is a cavity in the 
anterior part of the breast-bone for the reception of the involuted 
wind-pipe (trachea). The connection of the wings with the trunk is 
managed by means of the two clavicles, and of that peculiar fork-like 
elastio bone commonly called the merry-thought (furcula). This 
apparatus operates as an antagonist power to the action which -would 
bring the wings together in flight, did not these bones, especially the 
merry-thought, keep the shoulders asunder. The greater or less 
development of this bone depends on the exigencies of each particular 
case. In birds whose flight is long and rapid it is strong, with the 
branches widely arched and carried forwards on the body; in birds 
which do not fly at all, in the ostrich, cassowary, and emu, for instance, 
the bone becomes a mere rudiment. “ In the ostrich,” as Macartney 
observes, “ the two branches are very short, and never united, but 
anchylosod with the scapula (shoulder-blade) and clavicle (collar-bone). 
In the cassowary there are merely two little processes from the side 
of the clavicle which are the rudiments of the branches of tho fork. 
In tho emu thoro are two very small thin bonos attached to the ante¬ 
rior edge of the dorsal ends of tho clavicles by ligaments; they are 
directed upwards towards the neck, where they are fastened to each 
other by means of a ligament, and have no connection whatever with 
the stormim.” 

Tho wing-bones are the hotnologues or representatives of the arms 
or upper extremities of man and of the monkeys. The following are 
the bones composing the wing of a bird :—The arm (os humeri); the 
fore-arm, consisting of two bones (ulna and ratlins); the wrist (carpus), 
formed by two boncB; tho metacarpus, also made up of two bones; u 
thumb, or rather the rudiment of one, there being but a single bone ; 
and two fingers, the finger next the thumb consisting of two portions, 
and tho other only of one. To this hand are attached the primaries, 
or greater quill-feathers; the secondaries aro affixed to the fore arms; 
and the arm supports feathers of inferior strength and development, 
called tertiaries and scapulars. The l>one which represents the thumb 
gives rise to the bastard quills, anil along the base of the quills are 
ranged the largest of those feathers which are denominated wing- 
ooverts. Such is the structure of the ‘ sail-brood vans ’ which waft the 
condor over the Andes. 

Bones of the Lower or Posterior Extremities. —These consist of a 
thigh-bone (femur); leg-bones (tibia and fibula), for there are two, 
though the fibula is very small, and becomes anchylosod to the tibiu ; 
one metatarsal bone (at the lower end of which there are as many 
processes aa there are toes, each process furnished with a pulley for 
moving its corresponding toe); and the toes. Of these, three generally 
are dirocted forwards and one backwards. This back toe, or great toe, 
ia wanting in some birds. In the swallows it is directed forwards; in 
tho climbing birds the outer too as well aa the baek toe ore directed 
backwards. The number of joints is generally progressive ; tho back 
toe has 2, the next 3, the middle toe 4, and the outer toe S joints. 

“The stork, and some others of the Grallce (Waders),” says 
Macartney, “which sleep standing on one foot, possess a curious 
mechanism for preserving the lug in a state of extension, without 
any or ut least with little muscular effort. There arises from the 
fore part of the head of the motatarsal bone a round eminence, which 
passes up between the projections of tho pulley, on the anterior part 
of the end of the tibia. This eminence affords a sufficient degree of 
resistance to the flexion of the leg to counteract the effect of the 
oscillations of tho body, and would prove an insurmountable obstruc¬ 
tion to the motion of the joint if there were not a socket within the 
upper part of the pulley of the tibia to receive it when the leg is in 
the bent position. The lower edge of the socket is prominent and 
sharp, and presents a sort of barrier to the admission of the eminence 
that requires a voluntary muscular exertion of the bin! to overcome, 
which being accomplished, it slips in with some force like the end of 
a dislocated bone.” 

Muscles of Motion and External Integuments. 

“ Tho muscles," writes Blumenbach, “ in this class are distinguished 
by possessing a comparatively weak irritable power, which is soon lost 
after death; and by their tendons becoming ossified as the animal 
grows old, particularly in the extremitiea, but sometimes also in the 
trunk.” 

The pectoral muscles, as wd might expect from the form of the 
sternum, exhibit, generally speaking, the greatest development, They 


are three in number, taking their rise chiefly from the ample breast¬ 
bone, and all being brought to bear on the head of the arm (immerus). 
Of these, the first or great pectoral is said, as a general proposition, 
to weigh more than all the other muscles put together. Rising from 
the keel or crest of the breast-bone, the merry-thought, and last- ribs, 
it is inserted in that rough linear elevation which may be observed on 
the bone of the arm of most birds. This bone it strongly depresses, 
and so produces the rapid and powerful motions of the wing, which, 
acting on the Burro unding-air, carries the bird forward in its flight. 
As an antagonist to the great pectoral muscle, the middle pectoral, 
which lies under it, and whose office it is to elevate the wing, puts 
forth its tendon over the point whero the merry-thought is joined to 
the clavicle and shoulder-blade. This point of junction acts as a 
pulley for the tendon which is inserted in the upper part of the bone 
of the arm; and by this contrivance the elevating power is situated 
on the lower surface of the body. Tho third or small pectoral, aids 

the great pectoral in depressing the wing. Thus some birds are 
enabled to dart away with the rapidity of an arrow, while others soar 
to a height invisible to the gaze of man. 

We have already seen that the pelvis is prolonged backwards to a 
considerable extent. This formation furnishes room for the attach¬ 
ment of the muscles whioh set the posterior extremities in motion, 
and onablea them to perform the functions of walking, hopping, 
swimming, climbing, and perching. To this end there are a set of 
muscles which go from the pelvis to the toes. One of the flexor or 
bending tendons given off from a muscle which comes from the bone 
of tho pubis runs in front of the knee, and all the flexors go behind 
the heel, so that the mere weight of the bird will bend the toes. Any 
one may satisfy himself that this operation is purely mechanical, and 
not the result of muscular action, by making the experiment on a 
dead bird j when he will find that the flexion of the knee and heel 
will at once bend the toes. This admirable contrivance, useful as it 
generally is, shows itself in the most striking manner when brought 
to bear on the limbs of those birds which roost in trees. When all 
the voluntary powers are suspended, such a bird enjoyH the most 
profound repose, and tho iflost secure position on its perch, without 
an effort. 

The integuments of birds aro composed of the same parts as those 
of the mammifers, with the addition of feathers, the peculiar covoring 
common to the whole clsss. The beak is covered with horn, and at 
its base, ae in the birds of proy, there is a fleshy part called the cere. 
The lower extremities are protected above by a scaly skin, and the 
bottom of the foot and toes by a callous modification of the samo 
integument. Some, the turkey for instance, are furnished with hnir 
in certain situations. The feathers vary infinitely. Whon a bird has 
just loft the egg its covering is a downy kind of hair, several little 
bundles taking their rise from one common bulb. This is tho origin 
of the future feather. A dark cylinder soon makes its appearance, 
from tho upper extremity of which tho sprouting feather emerges, 
while the lower extremity receives the blood-vessels which supply the 
vaseular nourishing pulp of the barrel. When this pulp has per¬ 
formed its office, and the stalk and other parte of the feather are fully 
developed, it shrivels up into the well-known substance which every 
one finds in a quill when he cuts it for the purpose of making a pen. 
The details of the development of the feathers are highly interesting, 
and have been described at longth by K. Cuvier in the ‘ Mdmoires du 
Museum,’ tom. xiii., and also in the article ‘ Aves’ in tho ‘ Cyclopaedia 
of Anatomy and Physiology.’ 

The core which naturo takes for the development of that particular 
part of the plumage first which the wants of tho particular bird 
demand is remarkablo. A young partridge runs off aa soon as it is 
hatched to pick up the pupoo of tho ant, which the parent bird 
scratches up for it. Some time elapses before it is necessary that it 
should, fly j we accordingly find that the body from the moment of its 
birth is protected with a dose-set downy covering, while all the 
strength is thrown into tho thighs, legs, bill, and neck. The wings 
are gradually developed afterwards. A young thrush or a young 
blackbird is hatched nearly naked, and while its body presents only a 
few scattered bunches of weak downy hair-like feathero, great progress 
may bo observed in the formation of the quills and other wing-feathers; 
because from the habits of the bird it is necessary that it should be 
able to fly aa Boon aa it leaves the nest. 

_ As a genoral rule the plumage of the codr bird far exceeds in bril¬ 
liancy that of the hen; and in all such cases the young at first put 
on the more sombre garb of the mother. When the oock and hen are 
without much difference in this respect, the young have a particular 
distinguishing plumage of their own. 

Birds moult or shed their feathers. The summer dress in many 
species varies from that of the winter. 

The mode in which the plumage ohangea is well described in tho 
‘ Transactions of the Zoological Society r by Yarrell; and the same 
able zoologist has shown in the ' Philosophical Transactions,’ and in 
the ‘ Proceedings of the Zoological Society,' that Hie putting forth of 
the plumage of the male bird is not confined to the female past the 
age of reproduction (so many well-known instances of which are 
given by Dr. Batter, John Hunter, and others), but that the garb of 
the cock ia assumed by those hen birds which from malformation or 
disease are rendered unable to assist in the continuation of the species. 
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The following three modes by which cliangos'in the appearance of the 
plumage of bird! are produced have been pointed out by Yarrell:— 
li Bjr the feather itBelf becoming altered in colour. 2, By the bird’s 
obtaining a certain portion of new feathers without shedding any of 
the old ones. 3, By an entire or partial moult, in which the old 
feathers are thrown off and new ones produced intheir places. The 
first two of these changes are' observed generally in the spring, indi¬ 
cating the approach of the breeding season; the third is usually 
partial in the spring, and entire in the autumn. Tho subjoined cut is 


particularly those most conducive to flight. 



A A, l*rimalien; B 11, tcrtluls; C C, leaser euverta; D I>, greater coverts; 
K 15, bastard wing; V F, scapulars; G, upper tail-coverts; li, under tail- 
coverts ; I, tail-feathers. 

That the Bkin and integuments of birds perform tho offico of 
emunctory organs appears not only by their moulting, but also by 
the quantity of mealy dust separated from the skin in many birds. 
Tho cockatoo, for instance, discharges a quantity of whito mealy dust 
from its skin, particularly at pairing time, according to Blumonbach; 
and Bruce, in tho appendix to his ‘ Travels,’ gives an account of liis 
shooting a large bearded eagle, which, on his taking it in his hands, 
covered him with a powder which was yellow on tho breust, where 
the feathers were of that oolour, and brown on the back, where the 
plumage was of tho samo hue. A heron too which he shot is 
described as having a great quantity of blue powder on the breast 
and bock. 

The glands which secrete the oil used by birds in preening and 
dressing thoir plumage ore situated on the upper part of tho tail. 
Water-birds necessarily roquire a largor portion of this protecting 
fluid, and accordingly we And tho glands largest in that rnco. 
Reaumur observes, that in that variety of the common fowl which 
has no tail (Gallus ecaudutus) these glands are absent. 

Digestive Organs. 

The bill has a horny covering which in souo degree answers tho 
purpose of teeth, and indcod it is in many instances notched so os to 
represent them. Tho form of this important organ varies greatly, 
but with evidence of the most perfect design in each varied instance, 
according tp the nature of the necessary food. Thus in birds of prey 
it well executes the office of a dissecting-luiife; in sood-eating birds it 
forms a pair of seed-craokers for extricating the kernel from the husk 
which envelops it; in the swallows and goatsuckers it is a fly-trap; 
in the swans, geese, and ducks it is a flattened strainer, well furnished 
with nerves in the inside for the detection of the food remaining after 
tho water is strained by that particular operation which every ono 
must have observed a common duck perform with its bill in muddy 
water. In the storks and herons we And it a fish-spear; and in the 
snipes and their allies it becomes a sensitive probe, admirably adaptod 
for penetrating boggy ground, and giving notice of the presence of the 
latent worm or anunacule. The food is transmitted from the bill 
through the oesophagus into the stomach, which is compoBod of three 
parts, namely, the orop, which is a dilatation of the oesophagus, and 
lies just before the breast-bone; the membranous stomach (ventriculo 
succenturid of the French) ; and the gizzard. The first of these is 
furnished with many mucous and salivary glands; in the next (and 
the structure of this may be beBt observed in the gallinaceous birds) 
there are a number of glandular bodies which pour out a copious 
seoretion to mingle with the food as it is ground down by the powerful 
gizzard, which reaches its highest development in graminivorous birds. 
This mill is rendered still more effective by the swallowing of small 
hard stones by those birds with their food, a praotioe which is clearly 
instinctive, and oarried sometimes to a great extent. In the museum 
of the College of Burgeons (London) is a large glass bottle entirely filled 
with pebbles, fto. taken from the stomach of on ostrich. The weQ- 
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known experiments of conveying bullets beset with necdlos and even 
lancets into the stomachs of graminivorous birds, with the effect of 
the total destruction of those sharp instruments in a short period, 
need only bo referred to hero; but as Felix Plater’s observations have 
not attained quito so much celebrity we shall shortly mention them. 
He found that an onyx swallowed by a hen was diminished one-fourth 
in four days, and that a louis-d’or lost in this way sixteen grains of 
its weight. 

In such birds as nourish thoir young from tho crop the glands swell 
very much at tho hatching season, and Beorote a groater quantity of 
fluid than usual. In tho pigeon, which thus feeds its young, there is 
a spherical bag formed on each side of the oesophagus, a specimen of 
which may be seen in the museum of the College of Surgeons. It is 
not improbable that tho banter about ‘pigoou's milk' took its rise 
from this part of tho oconomy of the bird. 

In those birds which feed on flesh, fish, or worms, and which con¬ 
sequently do not require so ]>owerful an apparatus, tho muscles of the 
gizzard are reduced to au extreme weakness, and that organ appears 
to (bake only a part of the some membranous bug with the veutricule 
suchenturid. • 

Tho food being thus reduced into a Bort of chymo passes through 
the remainder of tho intestinal canal, where all the nutritious parts 
are taken into tho system, and the remainder is at length expelled by 
the cloaca, whore the urinary ducts terminate and tho organs of 
generation are situated. It may bo worth mentioning that the liver 
bocomes much huger in domesticated birds than in wild ones (a pro¬ 
pensity which con be increased by artificial moans, ns tho gourmand 
who revels in his ‘foies gras’ well knows), and that the gall-bladdor is 
entirely wanting in some birds, the parrot and pigeon for instance. 
Hence no doubt tho saying, “ Ito has no more gall than a pigeon.” 
The pancreas (sweet-brood) is of considerable size in births but tho 
sploeu is small. 

Organs of Circulation, Respiration, anil Voice. 

Tho heart in this class is of peculiar structure. Instead of the 
membranous valve whieli is present in both ventricles of the hoart of 
mammifers, and in the left vontriolo in birds, the right ventriele of 
the heart in the latter is fumuthod with a strong muscle which assists 
in driving the blood with greater impetuosity from the right Bido of 
the heart into the lungs; a structure rendered necessory from the 
want of expansion of tho lungs in breathing consequent upon thoir 
connection with the numerous air-ccllB. The lungs are small and 
flattened, and adhere to the bock of the chest ill the intervals of tho 
ribs, and a considerable port of tho abdomen as well as of tho chest 
is occupied by membranous air-cells with, which tho lungs communieato 
by considerable apertures. In addition to these, a great portion of 
the skoloton in most birds becomes a receptacle for air. instead of 
marrow the larger cylindrical bones ooutaiu air, and form luge tubes, 
interrupted only towards the ends by transverse bony fibres. The 
brood bones present internally a reticulated bony texture, porvadod 
liy the same fluid, communicated from the lungs by small air-cells. 
Tho enormous bills of the toucan and of the hornbill are supplied 
with air from the same quarter. - 

The effect of this structure in lightening tho body of tho bird, and 
facilitating its motions whether in flying, swimming, or running, is 
obvious. Where tho demand is greatest (as in birds of tho highost 
and most rapid flight) tho supply iH largest. Thus, in the eagle, we 
find the bony cells of great size and very numerous. The section of 
a head of the Hornbill (Buceros Rhinoceros), hero represented, will 
convey sowo idea of the structure of these air-cells. 



The organs of the voioo in birds bear a striking resemblance to 
certain musical wind-instruments. The larynx in double, or rather 
mode up of two parts: one, the proper ritqa glottidis, situated at the 
upper ond of the windpipe; and the second, the bronchial, or lower 
larynx, which contains a seoond rima glottidis,' furnished with tense 
membranes that perform in many birds (and especially in those which 
are aquatic) the same part as a reed does in a clarionot or hautboy, 
while the upper rima, like the ventage or hole of the inatrument, gives 
utterance to the note. 

Tho length of tho windpipe and the structure of the lower larynx 
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vary much in different species and even in the sexes, particularly 
among the water-birds. In the domestic or dumb swan the windpipe 
is straight; in the male wild swan the windpipe is convoluted in the 
hollow of the breast-bone, like the tube of a French horn. 

The following are the conclusions of M. Jaoquemin from his observa¬ 
tions on the respiration of birds. After observing that the air enters 
not only into the lungs and about the parietes of the chest, but that 
it also penetrates by certain openings (foramina) into eight pneumatio 
bags or air-cells, occupying a considerable portion of the pectoro- 
abdominal cavity, and thenoe into the upper and lower extremities, 
he concludes:—1st, That the pneumatic bags are so situated as to be 
ready conductors of the, air into the more solid parts of the body; 
and that the air, by surrounding the most weighty viscera, may sup¬ 
port the bird in flight, and contribute to the facility of its motions 
when so employed. 2nd, That the quantity of air thus introduced 
penetrates the most internal recesses of their bodies, tending to dry 
the marrow in the bones and a portion of the fluids; a diminution of 
specific gravity is the result, the true cause of which has been, in 
his opinion, vainly sought in the quantity alone of permeating «ir. 
3rd, That in birds the oxidation of the nourishing juices is not entirely 
effected in the lungs, but is much promoted also in the pneumatio 
hags above mentioned, for their contained air operates through the 
membranos upon tho blood-vessels and lymphatics in contact with 
them; a more complete and speedy oxidation is the result. 4 th, That 
not only the skeleton, but all the viscera are much more permeable 
by air in birds than in any of the other vertebrated animals, fith, That 
the air-reservoirs arc not always symmetrical, their shapo and extent 
depending entirely upon the form and situation of tho organs among 
which they occur; but the supply is so modified that the total quantity 
received into the pneumatic bags on the right side of the body is equal 
to that which enters into those on the left; and indeed without tho 
maintenance of this condition the act of flying would be impossible, 
and that of walking difficult, fith, That no portion of a bird's struc¬ 
ture is impervious to air; it reaches even the last joints (phalanges) 
of the wings and feet, and the lost caudal vertebnc, or rump-bones. 
The quill of the feathers is not exceptod, as has beon sometimes 
assorted. 7th, That tho air within the head has a separate circulation, 
and does not directly communicate with the air-pipes of the rest of 
the body. 8th, That in no instance does the air come into diroet 
contact with the viscera or nourishing juices, but invariably through 
the medium of a mombrano, however flue and transparent. Oth, That 
tho volume of air which birds can thus introduce into their bodies, 
and the force with which they can expel it, offer the only explanation 
how so small a creature us a singing-bird (the nightingale, for example) 
is able to uttor notes so powerful, and without any apparent fatigue 
to warble so long and so musically. 

The organs of respiration in birds, as well as their sexual organs, 
arc, according to Furkinje and Valentin, supplied with cilia on their 
surfaco. 


the eye of the Penguin (Aptenodytes), is here given. They remind 
us forcibly of the eye-plates in some of the reptiles, particularly of 
thoso belonging to the eyes of the Enaliosaurians, or fossil marine 

lizards. The penguin has to 
adjust its eye for vision both 
on land find under water. This 
contrivance 'must greatly assist 
the adjustment necessary for 
seeing clearly in such different 
media. 

The crystalline humour is 
flat in birds; and the vitreous 
~ humour is very small. The 

Sclerotic Plates of Penguin {Aptenodytes). colour of the iris varies in 

different species, and in many 
cases is very brilliant. The mamupium, which arises in the back 
of the eye, and the use of whioh is not very clearly ascertained, 
is a peculiarity in the eye of birds. They have three eye-lids, two of 
which, the upper and lower, are dosed in most of the race by tho 
elevation of tho lower ono, as may be frequently seen in oar domestic 
poultry. The owl, the goat-suoker, and a few others, have the power 
of depressing the upper eye-lid. Of these birds the upper only is 
furnished with eye-lashes generally; the ostrich, secretary vulture, 
some parrots, and a few other birds, have them in both lids. But 
the third eyo-lid, or nictitating membrane, forms tho most curious 
apparatus. When at rest, this, which is a thin semi-transparent fold 
of tho tunica oonjunctiva, lies in the inner comer of the eye, with 
its loose edge nearly vertical. By the combined action of two muscles 
which are attached towards the back of the sclerotica, it is capable ol 
being drawn out so as to cover the whole front of the eve-ball liko 
a curtain, and its own elasticity restores it to the comer in which it 
rested. This, it is said, enables the esglo to look at the sun. The 
peculiar movements of this organ may be seen amongst the fino 
collection of eagles at the gardens of the Zoological Society in the 
Regent's Park. 


Hearing .—This sense appears to bo sufficiently acute in birds, though 
(with the exception of the night-birds, the owls in particular) they 
have no external cartilaginous ear; and the poculiar valve, partly 
muscular, partly membranous, placed at the auditory opening even 
in those birds, has none of the development which generally marks 
tho concha of mammifers. The peculiar arrangement of tho compara¬ 
tively loosoly barbed feathers, however, round the aperture (meatus 
auditorius) compensates for it; and this arrangement rnay be well 
seen in the rapacious birds. The membrane of the drum (membrona 
tympani) is convex externally, and the drums of both ears are 
connected by the air-coils of the skull. There is neither malleus nor 
stapos, and their place is supplied by a single auditory bone (ossi¬ 
culum auditus) which connects the membranes of the drum with the 
fenestra ovalis. The Eustachian tubes terminate in a sort of common 


Drain, Nervous System, and Senses. 

The brain of birds possesses the Borne* characters which ore to be 
found in other oviparous vertebrated animals, but its proportional 
volume is its distinguishing peculiarity; and this volume often sur¬ 
pluses the development of that organ in mammifers. Indeed, in some 
birds, and more particularly in some of the songsters, tho-brain has 
been said to exceed that of man whon considered in reference to tho 
size of tho head and of the whole body. The following scale has been 
given as ail example of the size of the brain in relation to that of the 
body:—Eagle, l-280th of tho body; sparrow, I-25th; chaffinch, 
l-27tli; redbreast, l-32nd; blackbird, l-08th; canarybird, l-14th; 
cock, l-2fith ; duck, l-257th; goose, I-300th. In man the brain forms 
from 1 -22nd to l-33rd of the body; in somo apes, l-22nd; in the 
elephant, 1-S00th; in the horse, l-400th; in tho dog, 1-lfilst; and in 
the cat, l-94tli. 

The size of tho brain in birds arises principally from tubcrclos 
analogous to tho oorpora striata of mammifers, and not from tho 
hemispheres, which are small, smooth, and without convolutions. 
The cerebellum is largo, almost without lateral lobes, and formed 
principally by the vermiform process. Several parts found in the 
brain of mammifers are absent in birds, and among these are the 
corpus oallosuin and pons Varolii. 

Of the five senses, sight, smell, and hearing are most acute 
in birds. 

Sight. —We have seen that the bony orbits are of great magnitude, 
and the organs at sight whioh are contained therein are proportional sly 
large. In the birds of prey the orbits have the shape of a "chalice," 
says Blumenbach, “or cup used in the communion service. The 
cornea, whioh is very eonvex, forms the bottom of the oup, and tho 
posterior segment of the sclerotica resembles its cover. This peculiar 
form arises from the curvature and length of the bony plates, which, 
as in all other birds, ocoupy the front of the sclerotica, lying dose 
together and overlapping each other. These bony plates form in 
general a fiat or slightly convex ring; being long ana curved in the 
AeeipUres (Hawks) they form a concave ring, which gives the whole 
eyeball the above-mentioned form.” By means of this ring the eye 
becomes a kind of self-adjusting telescope, so as to take in both near 
and very distant objects. 

A representation of the sclerotio plates, forming the bony ring in 


aporture on the concavity of the palate. The labyrinth is without a 
cochlea; instead of which there is a short, blunt, hollow bony process 
obliquely directed backwards from the vestibule, and divided into 
two portions, one of which ends at the fenestra rotunda. 

Smell. —This sense in tho majority of birds seems to be highly 
developed. The olfactory norve is given off from tho foremost part 
of tho front lobe of the brain, whence it passes along a canal to the 
nose, and is ramified on the pituitary membrane, which is spread 
over two or three pairs of bony or cartilaginous concha) noriuin. Tho 
nostrils terminate in different parts of the upper mandible in 
different genera; and, according as these apertures are,smaller or 
larger, or more or less covered by membranes, cartilages, feathers, or 
other integuments, the sense is probably more or less acute. But no 
bird is without nostrils, though Buffon assorts that sevoral are 
unprovided with them: the puffin indeed and some others have 
them bo small, and plaoed so closely on the margin of the mandiblo, 
that they ore not easily detected. 

This sense was supposed to have reached its highest point of 
perfection in the vultures and other c«rrion-birds. Poets and philo¬ 
sophers have dwelt on the ‘delight’ with which they— 

“..... snuff’d the smell ■ 

Of mortal change on earth . . 

Sagacious of the quarry from afar." 

But, accordjng to the experiments of Audubon (and they were made 
with a species whioh has obtained a reputation for great sagacity in 
this way), the nostrils do not seem to have been or the least assist¬ 
ance to the birds in directing them to their prey; while the eye, 
even when the birds were far above human sight, appears to hove 
been infallible. This oonolusion has been indeed disputed: but tho 
facts stated by Audubon are very strong. 

Taste .—Though all birds possess a tongue, it is probable that but 
few find enjoyment in the organ as ministering to their taste, and 
in those it is soft, thick, and oovered with papillee. Some of the 
birds of prey, some of the swimmers, and the parrots generally, have 
such a tongue, and there can be no doubt that these taste food of a 
soft or fluid nature, and select that which they like best Bat in 
general the tongue is horny and stiff, and appears unsuited to oonvey 
such impressions, though as an otgan for taking food it becomes of 
the highest importance. In the hu mm i n g-birds and other honey- 
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suckers it is a tubular pump, and in the woodpeokera it is an insect 
spear. In both cases it can be protruded and retracted at pleasure; 
and the simple but beautiful machinery by which this act of volition 
is performed is adapted with the most masterly fitness to the motion 
required. Upon examining the tongue of the common green wood¬ 
pecker, we shall find that, instead of being very long, as it is 
erroneously supposed to be, it is really very short, shaip pointed, and 
homy, with bubs at its sides. Behind this lies the singular tongue- 
bone (os hyoides), slender, and with two very long legs or appendages 
(crura). This is made up of five parts, consisting of a single portion 
and two pairs of carti¬ 
lages. Let us suppose 
the tongue to be at 
and then the stogie 
pieoe lieB in a fleshy 
sheath, capable of great 
extension. To this 
piece the first pair of 

cartilages, which are „ „ . , 

situated at the aidea Os Hyoides of Woodpecker. 

of the neck, are joined, while the socond pair, springing from 
these, run under the integuments completely over the skull, and, 
advancing forward, converge in a kind of groove, terminating 
generally in the right side of the upper jaw. This second pair, 
by their elasticity, become the springM which set the whole in 
motion. When tho organ is to bo protmdod, the anterior pieces are 
drown together, and enter the extended sheath of the single piece: 
the tongue is thus elongated as it were, and the 'bird can thrust it 
far forth. 

Touch. —As applied to external objects this Benso must be, generally 
speaking, very obtuso in birds. Feathers, homy beaks, and scaly 
skin, do not offer a satisfactory medium for conveying impressions by 
contact. But in those birds which search for their food in mud 
(ducks, for instance), where neither sight nor smell can be of much 
avail, the bill is covered with a slun abundantly supplied with 
sensation by nerves from all the three branches of the fifth pair, 
in order that they may successfully feel about for their hidden 
sustonance. 

Reproduction and Migration. 

The continuation of the species is earned on by eggs, which are laid 
in a nest more or leas artificial according-as tho nestling is more or 
less capable of gathering its own food at the time of its exclusion from 
tho egg. Of those birds whose young possess this capability in the 
highest degree, the male is for the most part polygamous, and does 
not pair; but among those whose young depend for some time on the 
parents for their sustenance, one mole confines his attentions to one 
female, as long at least os the seasons of love, incubation, and parental 
anxiety endure. To the first and second of these seasons we, in greut 
measure, owe that outpouring of melody which renders our groves 
and gardons so musical in spring. 

“ There is every reason,” writes Montagu, “ to believe it is necessary 
there should be native notes peculiar to each speoies, or the sexes 
might have Borne difficulty in discovering each other, the species be 
intermixed, and a variety of mules produced; for wo cannot suppose 
birds discriminate ooloura by which they know their species, becauso 
some distinct species .arc so exactly alike that a mixture might take 
place. The males of song-birds, and many others, do not in general 
search for tho female; but, on the contrary, their business in the 
spring is to perch on somo conspicuous spot, breathing out thoir full 
and amorous notes, which hff instinct the female knows, and repairs 
to tho spot to choose her mate. This is particularly verified with 
respect to the summer birds of passage. The nightingale and most of 
its genus, although timid and shy to a great degreo, mount aloft to 
pour forth their amorous strains incessantly, each seemingly vieing in 
thoir love-laboured song before tho females arrive. Mo sooner do they 
make their appearance than dreadful battles ensue, and their notes 
are considerably changed; sometimes their song is hurried through 
without the usual grace and elegance, at other times modulated into 
a soothing melody. The first we oonoeive to be a provocation to 
battle on the sight of another male; the Inst an amorous cadence, a 
courting address. This variety of song lasts no longer than till the 
female is fixed in her ohoioe, which is in general in a few days after 
her arrival; and if the season is favourable she soon begins tho task 
allotted to her sex.” 

We entirely agree with the writer of this animated passage that 
“ ’l'is love creates their melody,” and that the ear is a principal guide 
to the hen-bird in her choioe of a mate; but we oannot entirely exclude 
the eye when we remember wbat pains have been taken in most in¬ 
stances to distinguish the sexes by the colour of their feathered garb, 
and even in many instances to prepare a nuptial dress (‘ plumage de 
ndees’ of the French) for the male, which fades when the season of 

We must not dwell here upon the wonders of birds’-nests, their 
admirable structure as places of comfort and concealment, and the 
exquisite workmanship of some of them—that of the goldfinch, for 
instanoe. In those snug receptacles the eggs are deposited and hatched. 
Then the old birds fed all the parent within them, and entirely forget 
their own safety and wonts in protecting and providing for thoir help¬ 


less nestlings. This parental love changes the timid at once to the 
brave; for birds of prey, cats, dogs, and sometimes even man, when 
bp approaches the sanctuary, are attacked and followed with angry 
cries. For Borne time after quitting the nest this care continues, till 
the nestling is able to provide for itself. Then the whole scene 
changes. The young bird still lingers about the old one, and 
approaches it when it finds a worm or insect, expectant of the morsel. 
At first the young bird is unheeded and treated coldly; but if it does 
not take this hint, and perseveres in its solicitations, the parent, 
which but a few days before would bare braved a hawk or a cat in 
its defence, and would have been content to suffer hunger rather than 
have seen it without food, gives it a buffet, and thus compels it to 
rely on its own resources. 

Few phenomena have attracted more attention than the migration 
of birds. That some of our delicate songsters, with no great power of 
wing, should cross the seas periodically, returning, as they undoubt¬ 
edly do, to those spots which they have before haunted, and which 
are associated in their memories with tho pleasing cares of former 
years, excites our admiration, if not our astonishment. As regularly 
as the seasons, of which many of them are the harbingers, do these little 
travellers visit us, and as rogularly do they take their departure. The 
immediate cause of migration is no doubt to be found in temperature 
and food, particularly that which is adapted for tho sustenance of the 
youug; and the instinct of tho bird accordingly leads it from one 
climate to anothor. 

Systematic Arrangement and Natural History. 

Birds appear to have been objects of interest from tho earliest 
periods. In comparatively later times we find them mingling in tho 
superstitions of Greece and Rome; and it is evident that their history 
and habits were familiar not only to the husbandman and the augur, 
bnt to the great mass of the people. Without such a familiarity on 
the part of the Athenians, Aristophanes would hardly have ventured 
on introducing his audicnco to Nttpt\aKoKKvyla (see his play entitled 
‘'OpviSfi,’ * The Birds ’) ; nor would other poets, Grecian and Roman, 
so often have referred to these animnls os well-known harbingers of 
certain times and seasons. But it remained for Aristotle, and after 
him Pliny, to tako up tbo subjoct philosophically. Tho former, in his 
1 History of Animals,’ has distinguished the Bpecies, and recorded the 
habits of binls with the accuracy and power which distinguished that 
great observor; the latter, in the tenth book of liis ‘ Natural History ’ 
has displayed much learning but not a great deal of originality. 

In modern literature the first writer of note on this subject is Pierro 
Bclon, who in 1555 arranged these ahimals according to their habits 
and their haunts. In his system tho rapacious birds form tho first 
division, the waders the second, the swimmers the thirl, and tho birds 
which nestle in trees or on the ground, the fourth. Ho was an able 
zoologist and accurate observer, and has pointed out the comparative 
anatomy of birds with reference to that of man es;>ecially. 

The third part of Conrad Gosner’s 1 History of Animals,’ published 
in 1555, consists of his treatise on birds, where ho has with some labour 
collected their various national names, and referred to the writors who 
had noticed tho subject. 

In 1599 Aldrovandus of Bolognh published his ‘ Ornithology.’ Pur¬ 
suing the plan of Bclon, he arranged the birds according to their haunts 
and their food, adding many new descriptions. 

Those three works are all illustrated with woodcuts. 

In 1657 Johnston published his ‘ Natural History,’ a kind of ‘ Reper- 
torium Zoologicuin,’ wherein all that hod been done before his time 
was condensed, and whero ovory monstrous zoological fable was per- 
petiuited, even in tbo copper-platos, which ministered to the appetites 
of those who loved to see what mermen and mermaids wore like, and 
delighted in tho sight of “ hydras and chimeras dire.” 

We now approach a period wherein the reign of System commenced; 
and wo owo one of tho first natural arrangements, if not the firet, to 
Francis Willughby, an English gentleman, whose ‘ System of Orni¬ 
thology ’ was edited by our celebrated countryman Ray in 1678, after 
the author’s death. It is a work of very great merit. The goneral 
divisions are two, ‘ Land-Birds,’and ‘ Water-Birds.’ Tho.land-birds 
are further divided into those which havo a crooked beak and crooked 
talons, and those which have thoso parts nearly straight. 

The water-birds are arrangod in three sections. Tho first consists 
of waders, and those which haunt watery places; the second of those 
that are of a “ middle nature, between swimmers ana waders, or rather 
that partako of both kinds, somo whereof are cloven-footed and yet 
swim; others whole-footed, but yet very long-legged, like the waders; ” 
the third is formed by the palmated birds, or swimmers. 

The same friendly office that was performed for Willughby by Ray, 
Dr. Derham executed for the latter, whoso ‘ Synopsis Methodica 
Avium,’ a posthumous work, but entirely completed by the author 
before his death, was published by the Dootor in 1713. In this Synop¬ 
sis Ray carriod out and further improved .Willughby’a system. Upon 
the works of these English naturalists rested in great measure the 
zoological system of Linnaeus. 

The first sketch of the Swedish naturalist's 'Systeraa Naturae’ 
appeared in folio, at Leyden, in 1735. It consisted of twelve pages, 
and was, as Linnaeus himself says, “ Conspectus tantum operis et quasi 
mappa geographioa.” Eight subsequent editions, iu various forms, 
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with gradually incroaaing information, were published in various 
places, and in 1758 the ninth edition (“longft auotius factum a me 
ipso," says the author) was sent forth in 8vo. In this edition the 
birds are arranged under the same ‘ orders’ as they are in the twelfth 
and last edition, which appeared in 1766. The thirteenth edition was 
not the author’s, but Gmelin’s. 

The following are the orders of Idnnteus’s class Ares :— 

1. Accipitres. Birds of Prey, properly so called. 

2. Pica. Woodpeckers, Crows, Humming-Birds, Kingfishers, Ac. 
Jto. fto. 

3. Amerc*. Swimmers. 

4. Gralla. Waders. 

5. Gallina. Gallinaceous Birds (Partridge and Domestic Fowl, for 


3. Amerce. 

4. Gralla. 

5. Oallitue. 
instance). 

6. Paeeeree. 


6. Paeeeree. Sparrows, Finches, Thrushes, Dovos, Swallows, Ac. &o. 

These orders, some of which are not very natural, include with their 
subdivisions 78 genera. 

In 1760 appeared the system of Brinson, which divides birds into 
two great sections. The first, consisting of those whose toes are 
deprived of membranes; the second, of those whose toes are furniBhod 
with membranes through their whole length. 

There ora many subdivisions, under which ore arranged 28 orders, 
including 115 genera. . This able ornithologist owes much of his 
celebrity to the minute accuracy of his specific descriptions. 

In 1770 BufTon published the first part of liis work relating to birds. 
It is markod by the same eloquent animated stylo which adorns the 
rest of his ‘ Natural History; ’ but much cannot be said for its arrange¬ 
ment, nor for the justice of Borne of its conclusions. 

Schaeffer, in his ‘ Klomenta Omithologica,’ which wns given to the 
publio in 1744, divides birds into two great families, Nudiprdcs and 
Palmipedes. 

Scopoli (1777), in his ‘Introduction to Natural History,’ divides 
them also into two families; but ho tokos his distinction from tho 
arrangement of the scaly skin on the legs; the first division or Retipedes 
consisting of those the Bkin of whose legs is marked by small polygonal 
scales; the second, Rcutipedee, of those the front of whose legs is 
covered with segments or unequal rings with lateral longitudinal 
furrows. 
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and in 1787_ond in 1801 his two supplements appeared. In 1790 his 
‘ Index Ornithologious,’ in two volumes quarto, being an abridgment 
of his more extended work, was given to the publio. Separating, like 
Willughby and Ray, the birds into two grand divisions, land-birds 
and water-birds, ho arranges them under the following orders, which 
include 101 genera:— 

Land-Birds. Water-Birds. 

1. Accipitres. 7. GralUe. 

2. Pica. 8. Pinnatipedes. 

3. Paeeeree. 9. Palmipedes. 

4. Colnmba. 

5. Gallina, * 

6. MnitlUonce. 

In 1709 M. do Loc5p6de published his method, arranging 130 genera 
under 39 orders. 

Ill 1800 Dumdril, in his ‘ Zoologie Analytique,’divided birds into 
six orders. 

The following is Blumenbacli’s arrangement:— 

Land-Birds. Water-Birds. 

1. Accipitres. 8. Gralhe. 

2. /jcvirostres. 9. Aneeree. 

3. Pici. 

4. Coracce. 

6. Paeeeree. 

0. Gallina. 

7. Struthioncs. 

In 1810 Meyer, in the 'Almanocli dos Oiseaux de l’AUemagne, pnr 
Messrs. Mover ot Wolff,’ arranged them undor 11 orders. 

In 1811 Illiger divided them into seven orders, including 41 families. 

Then came Cuvier, who in hw ‘ Rftgne Animal' (1817) published the 
following method:— 

1. Accipitres. 4. Godina. 

2. Paeeeree. 5. Gralla. 

3. Scaruoree (Climbers). 6. Palmipedee. 

Vieillot, whose work is dated in 1816, though it did not appear till 
1817, distributes birds into tho following five orders :— 

1. Accipitres. 4. Grallatoree, 

2. Sylvicolce. 5. Natatores. 

8. Gallinacei. 

Temminck’s arrangement (1815-20) consists of the following 16 
ordera:— 

1 . Rapacee. ' 9 . Pigeons. 

2. Omnivores. 10. GaUinacfe. 

3. Ineectiroree. 11. Alectoridee 

4. Omnivores. 12. Cowrews. 

5. Zyyodactyhs. 13. Grades. 

6. Anisodactples. 14. Pirmatipldes. 

7. Alcyone. 15. Pahnipldes. 

6. Okdidons. 16. Inetrtee. 


In 1825 Nicholas Aylwonl Vigors (following out the principle 
adopted by William Sharp M'Loay, in hiB ‘Horso Entomologies:,’ 
a work of great learning and deep reasoning) proposed his arrange¬ 
ment of birds according to their natural affinities. “ I discovered,” 
says the author in his paper in the 14th volume of the ‘ Transactions 
of the Linncean Society, 1 “as I advanced, that the larger or primary 
groups were connected by an uninterrupted chain of affinities; that 
this series or chain returned into itself; and that thegroups of which 
it was composed preserved in. their regular succession an analogy to 

the corresponding groups or orders of the contiguous classes of soology. 

I equally detected the existence of the same principle in most of the 
subordinate subdivisions, even down to the minutest, to a degree at 
least sufficiently extensive to afford grounds for anerting its general 
prevalent’ i 

Thus, if his five orders 

* Jnsessores, 

Raptores, Ayes. Raeorce, 

Natatores, Grallatoree, 

be arranged round a common centre, the author conceives that they 
would bo found to be mutually connected together, and that the pluu 
which holds good in the general division will be found to be oonfuuied 
on examining the subdivisions. 

The second order Insessores, for instance, he divides into five 
tribes:— 

Cmirostree, 

Dentirostres, Insessores. Scansoree, 

Piseirostree, Tenuiroetree, 

in which he finds a similar connection, as he also does in tho five 
families into which he further separates each tribe. 

In tho same year M. Latreille published his mothod as follows : - 
Section 1, Les Terrcatrcs. Section 2, Lea Aquatiquca. 

1. llapnees. 6. Kchussicra. 

2. Passereaux. 7. Palmipedes. 

3. Grimpeurs. 

4. PasserigalloB. 

5. Qallinacds. 

These orders include 252 genera. 

Tho method proposed by M. de Blainville iu 1815, 1821, and 1822, 


on anatomical details, and principally upon tho comparative develop¬ 
ment of the Bternum. 

In 1828 M. Lesson published his ‘Projot,’ whereiu ho commences 
with the two groat divisions ‘ Terrestrial ’ and ‘ Aquatic,' and dis¬ 
tributes tho birds into nine orders, founded on the form of the toes, 
wings, and beak. The ninth older consists of ' Paradoxaux,’ to 
which he refers the Ornithorhynchus. 

In 1831, Mr. Swainaon, rejecting the quinarian thoory above alluded 
to, which he had adopted in the year 1824, proposed (in the second 
part of tho ‘ Fauna Boreali-Ainericana ’ containing the birds) a now 
arrangement, which he framed according to tho dogma that “the 
primary divisions of every natural group, of whatever extent or value, 
are three, each of which forms its own circle.” 

No one can read over the preceding compendium, which only 
embraces the more prominent systems, without perceiving that the 
great aim of modern science has been to produce the best natural 
arrangement. No sooner has one method boon advanced and con¬ 
sidered, than doubts have arisen, and another and another still suc¬ 
ceeds. Cuvier expressed his dissent from all the systems which he 
luul seen; and it is no doubt as true now as when he expressed his 
conviction that the true arrangement is yMi to be sought for. 

To give a list of all the writers on the Natural History of Birds 
would be quite out of place in a work of this description ; we must 
therefore conclude this article with the following enumeration of some 
of the most celebrated authors in this department. 

The ornithology of America and tho Weat Indies has been given by 
Hernandez, Marograve, De Azara, Sloane, Catesby, Vieillot, Wilson, 
Bpix, C. L. Bonaparte (Prinoe of Canino), Audubon, Richardson, 
Swainaon, and Nuttoll. 

That of Britain by Pennant, Lowin, White, Bewick, Montsgu, 
Donovan, Selby, Mudie, Yarrell, Maogillivray, W. Thompson, Moyer, 
and others. 

That of Europe by Temminck; that of Germany by Meyer and 
Wolff; and C. L. Bonaparte that of Italy. Gould’s ‘ Birds of Europe ’ 
illustrate the ornithology of the Continent and British Islands. His 
other works on the Birds of Australia, the Hununing-Biids, the 
Toucans, and various monographs, art amongst the most splendid 
contributions to the soienoe of Natural History. 

Le Vaillant has illustrated the birds of Africa and other countries. 

The following names of some of those who have also distinguished 
themselves os general authors or particular illustrators will readily 
occur to the student who enters upon this branch of Natural History:— 
Albin, Audebert, Audubon, Barraband; Beohstein, Bennett, Blyth, 
Brisson, Brunnicfa, Buffon, Buhle, Cuvier, Daudin, Desmarest, Edwards, 
Fleming, Foster, Frisch, Oerardin, Gi ld, Gray, Gunther, Hardwicke, 
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Noeeman, Rennie, Rllppell, Sabine, Savigny, Selby, Sepp, Schaeffer, 
Shaw, Sheppard, Slaney, Sonnini, Spiz, Stephens, H. E. Strickland, 
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Swuinson, Sweot, Symo, Vieillot, Vigors, Wogler, Waterton, Whitear, 
N. Wood, Yarrell. 

Fossil Birdt. 

Although the remains of birds in a fossilised condition are not 
numerous, yet recent discoveries have given on interest to them not 
less than to that of any other class, of animals. Sir Charles Lyell, in 
his ‘Principles of Geology,’ says that “the imbedding of the remains of 
birds in new stMtta must be of very rare occurrence, for their powers 
of flight insure them ogainBt perishing by numerous casualties to 
which quadrupeds are exposed during floods? and if they chance to 
be drowned, or to die when swimming on the water, it will scarcely 
ever happen that they will bo submerged so as to become preserved 
in sedimentary deposits. ' In consequence of the hollow tubular 
structure of their bones, and the quantity of their feathers,*they are 
extremely light in proportion to their volmne, so that when first 
killed they do not sink to the bottom like quadrupeds, but float on 
the snrfaco until the carcass either rots away or is devoured by 
predaceous animals." Nevertheless remains of birds have been found 

The earliest indications of the existence of birds are certain foot- 
tracks discovered by Professor Hitchcock, of Amherst, in the Triasaic 
or New Red Argillaceous Sandstones of tho valley of the Connecticut 
River. These foot-prints occur in considerable numbers in the district 
mentioned, and have been described by geologists under the name of 
Omitliicnites. A slab on which these remarkable markings are to be 
seon is in tho collection of the British Museum, They evidently 
belong to birds of a large size, but unfortunately none of the remains 
of the creatures to which they belong have yet been discovered. Sir 
Charles Lyell has recently examined.the district in which these 
impressions occur, and agrees with Professor Hitchcock in regarding 
them as the production of tho feet of birds, 

Some remains found by Dr. Mantell in tho Wealden Strata of Tilgato 
Forest, were supposed by Baron Cuvier and Profossor Owen to belong 
to a species of wading bird, but subsequent investigations havo shown 
that these specimens wore portions of the skoleton of a species of 
Pterodactyl A microscopic examination however by Mr. Bowerbank 
and Professor Quekett of specimens since discovered by Dr. Mantell, 
bos led these gentlemen to conclude that they belong to birds, leading 
to the inference that these animals did oxist at the period of tho 
deposit of the Wealden Beds. 

In the ' British Fossil Mammals and Birds ’ Professor Owen has 
described the remains of a gigantic bird obtained by the Earl of 
Enniskillen from the C)ialk near Maidstone. The portion described is 
regarded by Professor Owen as the shaft of the humerus, and he 
coucludos that it belonged to a bird closoly allied to the Albatross of 
tlie present day. Ho has namod it Cimoliomit Diomedeut. 

As wo approach nearer the historic period of the earth’s surface, the 
remains of the bones of birds bocome more decisive and more 
numerous. Tu most of the ancient Tertiary Strata remains of several 
genera of birds occur. In the Sevalik hills of India they are 
associated with the remains of several species of proboscidiform 
animals. In the basin of Paris they have been found in conjunction 
with the bones of tho PaUcotherium, Ac. In tho Tertiary deposits of 
Auvergne they have also boon found, and the ossiferous caverns of 
the continent of Europo and of Great Britain have presented the bones 
of Humorous spocies of animals now living, with here and there on 
extinct specieR. These remains however have been sufficiently scarce 
to be greatly prized by the collectors of fossils. 

In tho year 1839 Professor Owen received from Mr. Rule a specimen 
of the femur of a gigantic bird, allied to tho ostrich and other 
struthious birds now in existence. To the bird to which this bone 
belongod Professor Owen gave the name of Dimmit. [Dinornis.] 
This specimen was obtained from New Zealand, and was quickly 
followed by a largo collection of the bones of other extinct birds, 
made by Mr. Walter Mantell of Wellington, son of the Into Dr. 
Gideon Mantell In this collection, not only were there the bones 
of JMnornu, confirming all the anticipations which had been formed 
by Professor Owen of this gigantic bird, but also the remains of 
several other species of IHnornit, and other genera. The character of 
some of these remains, and their having been found in fire-heaps in 
conjunction with human bones, and allusions in the traditions und 
songs of the nativos, lead to tho undoubted conclusion that within tho 
historic period the Dimmit, under tire name of ‘ Moa,’ was known, to 
the Maoris, the native inhabitante of New Zealand. Amongst the 
remains is that of a genus called Notomit] and during his excursions 
into the interior for the purpose of ascertaining if any of these birds 
still existed, Mr. W. Mantell had the good fortune to capture a living 
specimen. [Notounis.I This bird has been described and figured by 
Mr. Gould in his * Birds of Australia,’ and an engraving is also given 
by the late Dr. Mantell in his popular work descriptive of the organic 
remains of the British Museum, entitled ‘ Petrifactions and their 
Teachings.’ 

From these facts we are led to oonclude that long before New 
Zealand was inhabited by man it was densely peopled by colossal 
struthious birds, of which the Apteryx [Apteryx], Brachypteryx 
[Brachypteryx], and Notoimt are but the degenerate representatives. 
It is probable also that New Zealand, together with Chatham Island, 
Norfolk Island, and others, are but the mountain-tops of a continent, 
which waa probably covered with these creatures, presenting a remark¬ 


able feature in the history of the earth's surface, and affording inter- 
eating matter for speculation with regard to tho progression of organised 
life upon the globe. 

The history of the Now Zealand birds is also one of special interest in 
connection with a group of birds, some of which also, as the Dodo and 
Solitaire [Dodo], have existed within tho historic period, but are now 
no longer to bo found, and which had their principal seat of existenco 
in the Mauritius. 

(Ansted, Geology ; Owen, Britiih Fossil Mammals and Birds ; Owen, 
Transactions of the Zoological Society, 1830, 1844, 1848, 1848, 1850; 

Colenso, Annals of Natural History; Mantell, Petrifactions and their 

Teachings ; Strickland and Melvillo, The. Jhdo and its Kindred.) 

■ BIRDS’ NESTS, EDIBLE. [Ainas.] 

BIRDS OF PARADISE. With no family of birds has fiction been 
more busy than with the Birds of Paradise. From one fabulist to 
another came the tradition (losing nothing, as is usual with traditions, 
in its descent), that these “gay creatures of the element” passod their 
whole existence in sailing in the air, where all the functions of life 
wore carried on, even to the production of thoir eggs and yming. The 
dew and the vapours were said to bo their only food, nor were they 
over supposed to touch the earth till the moment of their death, never 
taking rest except by suspending themselves from the branches of trees 
by the Bhafts of the two elongated feathers which form a characteristic 
of this beautiful race. The appellations of Lufft-Vogel, Paradyss- 
Vogel, Passaroa de Sol, Birds of Paradise, and God's Birds (to say 
nothing of Phoenix, a name which was applied to one of them), kept 
up the delusion that originated in the craft of the inhabitants of tho 
eastern countries where they are found; for the natives scarcely ever 
produced a skin in former times from which they had not carefully 
extirpated tho feet. Nor was it only the extreme elegance and rich¬ 
ness of thoir feathers that caused these birds to be sought as tho 
plume for the turbans of oriental chiefs; for he who wore that plume, 
relying implicitly on the romantic accounts of the life and habits of 
the bird, and impressed with its sacred names, believed that he bore a 
charmed life, and that ho ehould be invulnerable oven where tho fight 
ragod most furiously. 

In vain did honest Pigafetta, who is supposed to have been the first 
who introduced these birds to the notice of Europeans, represent them 
as being furnished with legs ; in vain was the same truth attested by 
Marcgrave, John de Loet, Clusius, Wormius, and Bontiua (the last Of 
whoni observes on their crooked claws, and even asserts that they 
devour little buds, such as greenfinches), and referred to by Hernandez. 
A fairy tale was not to be so put down. Aldrovandua himself was 
deceived by the birds brought over in the mutilated state above 
described, and joined in the cry against poor Pigafetta, charging him 
with falsohood. Johnston, in 1657, writes thus oracularly of the Birds 
of Paradise:—“ It is poculiar to them nil to be without feet (although 
Aristotle asserts that no bird is without feet, and Pigafetta assigns to 
them foot a hand breadth in length)and this he declares after Clusius 
had refuted the absurdity, and hod stated that they hod been brought 
to Holland (where Johns tonis book was printed) with their feet on; and 
after tho publication of Trodescont’s Catalogue, wherein ore mentioned 
among the ‘ wljolo birds' of his museum “Birds of Paradise, or Manu- 
codiatn, whereof aro divers sorts, sbme with, some without leggs.” And 
yet this same Johnston has no mercy on that part of the fable which 
asserts that they live on dew, are perpetually flying, and that their eggs 
ore hatched in a natural cavity on the book of the male. “ Of a verity,” 
says the sage, “ they must necessarily require rest, and are with ease 
suspended to tho branches of trees by those threads in their tails.” 

Willughby and Ray treat these nonsensical stories as they deserve, 
and os was to he expected from their reputation as observers. 

The high valuo set upon these birds awakened tho cupidity and tho 
fraud of the Chinese, who made up from parrots, parakeets, and others, 
artificial Birds of Paradise, so clumsily however that it is difficult to 
suppose that 8eba, who figures three of them in tho 60th plate of bis 
first volume, could have been taken in by the manifest imposition. 
But there is nothing in the text to show that his suspicion was oven 
excited; and this is the more extraordinary, as he figures two of tho 
real species (plate 38 and plate 63) with sufficient accuracy. . 

Linnaeus, who has commemorated the fable of tho want of feet in 
these birds by bestowing upon tho species most extensively known the 
name of ‘ apoda,' because, rs bo obsorves, “ the oldor naturalists called 
it footless," says that tho food of this species consists of the largest 
butterflies. 

In tho last edition of the ‘ Systema Natural ’ Linnaeus gives but two 
species of the Birds of Paradise, to jvhich he applies the generic name, 
Paradisea. These two species are Paradisca apoda and Paraditca 
regia. In Gmeliu’s edition the number of species is increased to eight, 
but one of them is the Paradise-Qrakle. 

Ornithologists seem to agree in placing these birds either among the 
Crows (Corrida;) or in their immediate neighbourhood ; and this, from 
the form of their beak and legs, and from their habits, to which we 
shall presently allude, appears to be their proper place. 

Vieillot has divided the Li nm ean genus Paradisea into the following 
genera 

Parotid. —Beak furnished with short feathers to just beyond the 
middle, slender, compressed laterally, notched and curvod at tho tip; 
liypoohondrial plumes long, broad, and loose. 
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the originals, though the former had the advantage of the pencil of 
Barcaband, whose drawings have all the life and truth of portraits. 
To these works, and such as these, and to our ‘museums, those who 
wish to have a distinct notion of what nature can produce in form and 
brilliancy of plumage must repair. They are all inhabitants of New 
Guinea, 
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Tho Si&let (rarotia uxsetacea ). 




Lophorina .—Beak furnished with elongated feathers to just beyond 
the middle, narrow above, slender, straight, notched, and bent at the 
tip; feathers of the neck long and disposal in a wing-form. Of this 
genus, Lophorina tuperha (Paruditea tnptrha of Latham, Le Superbe 
of Buffon) is an example. 
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• Kin^Blrd of Papidise (Cincinnunu regUv), ' 

One of tho bost accounts we frafa of thp living, habits of these birds 
is given by M. Lesson, who, though hk deeply laments .his short stay at 
New Guinea (only 13 daw), appease to pave made the best use of 
his time. 5 • ; .■ ♦ . 
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The Superb (Lophorina euperba). 

Cincimnunu .—Beak furnished at tho base with small feathers directed 
forwards, slender, convex above, a little compressed at the sides, finely 
jigged and bent towards the tip; hypochondria! feathers broad, elon¬ 
gated, and truncated. 

Of this genus, Oineinnunu retjiui (Paradioea regia of Linmoua, King- 
Bird of Paradise of Petiver, who has this note—“ Brought from the 
Molucca Islands, and rarely to be seen hero but in the cabinets of the 
most curious, as with Dr. Sloan, and in the repository of the Royal 
Society"—and Le Manuoode of Buffon) is given as an example. The figure 
represents a male. 

Somalia.—Beak robust, eonvex above, furnished at the-base with 
velvet feathers, straight, compressed laterally, jagged towards the tip; 
* vpoehondrlal feathers very long, flexible, decomposed, or oervical 
lumes moderate and stiff. Of this there are two sections, the type 



But perhaps the most elegant of all these birds is that whioh is best 
known and moat often seen, the Great Emerald, Le grand Emeraude of 
the French (Paradioea apoda of Linneeus). 

The outs, whioh are taken tram Levaillant, may convey some very 
faint idea of the forms of these birds, whose beauty beggars all des¬ 
cription. Even the magniftoent works of Levaillant and Vieillot, 
sp le n d id as they are, cannot represent the vivid and nhugfag tint* of 


Paraiiua magntfea. 

" The Birds of Paradise," says M. Lesson, “ or at least theEmfemld 
(Paraditea apoda, Linn.), the only species concerning whioh we possess 
authentic intelligence, live in troops in the vast forests of the bountcy 
of the Papuans, a group of islands situated under the equator, ana 
which is composed of the islands Ardu, Wagiou, and the great island 
called New Guinea. They are birds of passage, changing their quarters 
according to the ponBoons. The females oongregate in troops, assemble 
upon the tops or the highest trees in the forests, and all cry together 
to call the males. These last are always alone in the midst of some 


the gallinaceous birds." 

M. Lesson then gives the following extest from his journal, written 
on the spot. After observing that thigttrdi of Paradise, with the 
exception of two species, were broughtf^S the corvette, La-Coquille, 
by the Papuans, and that the quantity afforded reason for supposing 
that these birds, so esteemed in Europe, were angularly multiplied in 
those oountriee, he thus continues:— ’• - 


on the spot. After observing that thj 
exception of two species, were brought^ 
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" The Manucode * presented itself twice in our shooting excursion*, 
and we killed the male and female. This species would eeem to be 
monogamous, or perhaps it is only separated into pairs at the period 



The Great Emerald ( raradisca apoda ), mas. 



Paraditoa apoda, fcm. 


of laying. In the woods this bird has no brilliancy; its fine-coloured 
plumage is not discovered, and the tints of the female *e dull. It 
lover to take its station on the teak-trees (Arbrea de Teak), whose 
ample feliage shelters it, and whoso small fruit % forms its nourishment. 

' * Chtehmurut repiua, VlciUot. itanueodiala or Ifanueodnoata li an appel- 

Udetkoaeunon to all the Birds of Paradise, sad Is said to signify at the Moluccas 
• The Bird of God.’ 


Its irides are brown, and the feet are of a delicate azure. The 
Papuans call it Saya. 

‘ Soon after our arrival on this land of promise (New Guinea) for 
the naturalist, I was on a shooting excursion. Scarcely had I walked 
Borne hundred paces in those ancient forests, the daughters of time, 
whose sombre depth was perhaps the most magnificent and stately 
right that I had ever seen, when a Bird of Paradise struck my view : 
it flew gracefully and in undulations; the feathers of its sides formed' 
an elegant and aerial plume, which without exaggeration bore no 
remote resemblance to a brilliant meteor. Surprised, astounded, 
enjoying an inexpressible gratification, I devoured this splendid bird 
with my eyes; but my emotion was so great that. I forgot to shoot 
at it, and did not recollect that I had a gun in my hand till it was 
far away. '. 

“ One can scarcely have a just idea of the Paradise-Birds from the 
skins which the Papuans sell to the Malays, and which oome to us in 
Europe. These people formerly hunted the birds to decorate the 
turbans of their chiefs. They call thorn MamMfore in their tongue, 
and kill them during the night by climbing the trees whero they 
perch, and shooting them with arrows mode for the purpose, and very 
short, whioh they make with the stem (rochis) of the leaves of a palm 
(latanier). ’ The campongs or villages of Mappia and of Emberbaktne 
are celebrated for the quantity of birds which they prepare, and all 
the art of their inhabitants is directed to taking off the feet, skinning^ 
thrusting a little stick through the body, and drying it in the smoke. 
Some more adroit, at the solicitation of the Chinese merchants, dry 
them with their feet on. The price of a Bird of Paradise among the 
Papuans of the coast is a piastre at least. We killed, during our stay 
at New Guinea, a score of these birds, which I prepared for the moat 
part.. j)0t 

“ The Emerald when alive is of the size of a common jay, its book 
and its feet aro bluish; the irides are of a brilliant yellow; its motions 
are lively and agile; and in general it never perches except upon the 
summit of the most lofty trees. When it descends, it is for the 
purpose of eating the fruits of the lessor trees, or when the sun in 
full power compels it to seek the shade. It has a fancy for certain 
trees, and makes the neighbourhood ro-ocho with its piorcing voice. 
The cry becamo fatal, because it indicatod to us the movements of 
the bind. Wo were on the watch for it, nnd it was thus that we came 
to kill these birds; for when a male Bird of Paradise has perched, 
and hoars a rustling in the silenco of tho forost, he is silent, and does 
not move. His call is ‘ voiko, voiko, voike, voiko,’ strongly articulatod. 
The cry of the female is tho same, but she raises it much more feebly. 
The latter, deprived of the brilliant plumage of the male, is clad in 
sombro attire. We mot with thorn, assembled in scores, on every 
tree, while the males, always solitary, appeared but rarely. 

“ It is at the rising and setting of tho sun that the Bim of Paradise 
goos to seek its food. In tho middle of tho day it remains hidden 
under the ample foliage of the teak-tree, and comes not forth. He 
seems to dread the scotching rays of the sun, and to be unwilling to 
expose himself to the attacks of a rival. 

“In order to shoot Birds of Paradise, travellers who visit New 
Guinea should remenyber that it is necessary to leave the ship early in 
the morning, to arrive at the foot of a teak-tree or fig-tree, which 
these birds frequent for the sake of their fruit—(our stay was from 
the 26th of July to the 9th of August)—before half-past four, and to 
remain motionless till somo of the males, urged by hunger, light upon 
the branches within range. It is indispensably requisite to have a 
gun which will carry very far with effect, and that the grains of shot 
should be large; for it is very difficult to kill an Emerald outright, 
and if he be only wounded it is very seldom that he is not lost 
in thickets so dense that there is no finding the way without a 
compass. 

“ The little Emerald Paradise-Bird feeds, without doubly on many 
substances, in a state of liberty. I can affirm that it lives on tho 
seeds of the teak-tree, and on a fruit called Amiliou, of a rosy whito, 
insipid and mucilaginous, of the sizo of a small European fig, and 
whioh belongs to a tree of the genua Ficus." 

M. Lesson then goes on to state that he saw two Birds of Paradise 
which had been kept in a cage for more than six months by tho prin¬ 
cipal Chinese merchant at Amboyna. They woro always in motion, 
and were fed with boiled rice, but they had a special fondness for 
Cockroaches (Blottcc). 

Bennett, in his ‘ Wanderings,’ gives tho following account of a Bird 
of Paradise (Poroduea apoda) which he found in Mr. Beale's aviary 
at Macao, where it had been confined nine years, exhibiting no 
appearance of age:— 

« This elegant creature has a light, playful, and graceful manner, 
with an arch and impudent look ; (lances about when a visitor 
approaches tho cage, and soeme delighted at being made an object of 
admiration; its notes are very peculiar, resembling the cawing of the 
raven, but its tones are by fer more varied. 'During four months of 
the year, from May to August, it moults. It washes itself regularly 
twice daily, and after having performed its ablutions throws its 
delicate feathers up nearly over the head, the quills of which feathers 
have a peculiar structure, so as to enable the bird to effect this object. 
Its food during confinement is boiled rice, mixed up with soft egg, 
together with plantains, and living insects of the grasshopper tribe; 





BIRDS OF PARADISE. 


BIRGU& 


480 


47* 

these insects when thrown to him the bird contrives to catoh in its 
beak with pat celerity. It will eat insects in a living state, but will 
not touch them when dead. 

"I observed the bird previous to eating a grasshopper, given him 
in an entire or mutilated state, place the insect upon the perch, keep 
it firmly fixed with the daws, and divesting it of the legs, wings, Ac., 
devour it, with the head always placed first. The servant who 
attends upon hita to clean the cage, give him food, Ac., strips off the 
legs, wings, Ac. of the insects when dive, giving them to the bird as 
fast as he can devour them. It rarely dights upon the ground, and 
so proud is the creature of its elegant dress that it never permits a 

soil to remain upon it, and it may frequently be seen spreading out 
its wings and foathers, and regarding its splendid self in every 
direction, to observe whether the whole of its plumage is in an 
unsullied oondition. It does not suffer from the cold weather during 
the winter season at Macao, though exposing the elegant bird to the 
bleak northerly wind is always very particularly avoided. Mr. Beale 
is very desirous of procuring a living female, to ondoavour if 
possible to breed them in his aviary. 

“ The aounda uttered by this bird are very peouliar; thqt which 
appears to be a note of congratulation resembles somewhat the 
cawing of a raven, but changes to a varied scale of musical gradations, 
as ‘ he, hi, ho, liaw,' repeated rapidly and frequently, as lively and 
playfully he hops round and along his perch, descending to tho 
second perch to be admired, and to congratulate the stranger who has 
mode a visit to inspect him; he frequently raises his voice, sending 
forth notes of such power as to be heard at a long distance, and os it 
could scarcely be supposed so delicate a bird could utter; those notes 
aro ‘ whock, whock, whock, whock,’ uttered in a barking tone, the 
last being given in a low tone as a conclusion. 

“ A drawing of the bird of the natural size was mode by a Chinese 
artist. The bird advanced steadfastly towards the picture, uttering at 
the same time its cawing congratulatory notes; it did not appear 
excited by rage, but pecked gently at the representation, jumping 
about the perch, knocking its mandibles together with a clattering 
noise, and cleaning them against tho perch, ns if welcoming tho 
arrival of a companion. After tho trial of the picture a looking-glass 
was brought, to see what effect it would produce upon tho bird, and 
the reault was nearly the same; he regarded the refloctioq of himself 
most steadfastly in tho mirror, nover quitting it during tho time it 
remained before him. When the glass was removed to the lower 
from the upper perch he instantly followed, but would not descend 
upon the floor of the cage when it was placed so low. ..... 

“ Ono of the best opportunities of seeing this splendid bird in all 
its beauty of action, as well as display of plumage, is early in the 
morning, when he makes his toilet; the beautiful sub-alar plumage is 
then thrown ont, and cleaned from any spot that may sully its purity 
by being passed gently through the bill; the short chocolate-coloured 
wings are extended to tho utmost, and he keeps them in a steady 
flapping motion, as if in imitation of their use in flight, at the same 
timo raising up tho delicate long feathers ovor the back, which ora 
spread in a chaste andolegant manner, floating like films in the ambient 
air. 

“ I never yet beheld a soil on its feathers. After expanding tho 
wings it would bring them together so as to conceal the head, then 
bending it gracefully it would inspect the state of its plumage under¬ 
neath. This action it repeats in quick succession, uttering at the time 
its croaking notes; it then pecks and cleans its plumage in every part 
within reach, and throwing out the elegant and delicate tuft of feathers 
underneath the wings, seemingly with much earo, and with not a little 
pride, thoy are cleaned in succession, if required, by throwing them 
abroad, elevating them, and passing them in succession through the 
bill. Then turning its back to tho spectator, the actions above men¬ 
tioned are repeated, but not in so careful a manner; elevating its tail 
and long shaft-feathers, it raises the delicate plumage of a similar 
character to the sub-alar, forming a beautiful dorsal crest, and, throwing 
its feathers up with much grace, appears as proud as a lady dressed in 
her full ball-dress. Having completed the toilet, he utters the usual 
cawing notes, at the same time looking archly at the spectators, as if 
ready to receive all the admiration that it considers its elegant form 
and display of plumage demands; it then takes exercise by hopping, 
in a rapid but graceful maimer, from one end of the upper peroh 
the other, and descends suddenly upon the second perch, dose to the 
bars of the CMP, looking out for the grasshoppers which it is accus¬ 
tomed to (*oirive at thiB time.. 

“ His prehensile power in the feet is very strong, and, still retaining 
his hold, the bird will turn himsdf round upon the perch. He delights 
to be sheltered from the glare of the sun, as that luminary is a great 
source of onnovanoe to him, if permitted to dart its fervent rays 
directly upon the cage. The iris frequently expanding and contract¬ 
ing adds to the arch look of this animated bird, as he throws the 
head on one side to glance at visitors, uttering the oawing notes or 

barking aloud.Having concluded, ! ? jumps down to the 

lower perch in search of donations of living grasshoppers. 

_ " The bird is not at all ravenous in its habits of feeding, but it eats 
rigs leisurely, almost grain by grain. Should any of the insects thrown 
into his oage fall upon the floor, ha will not descend to them, appearing 
to be fearful that in so doing he should soil his Refloats plumage; he 


therefore seldom or ever descends, except-to perform hit ablations in 
tho pan of wator placed at the bottom of the cage expressly for his 
use.” 

BIRQUS, a genus of Long-Tailed Crustacea, approaching the Hermit- 
Crabs ( Pagurus ) established by Loach. The following are the leading 
characters:—Middle antennse having their second articulation crested 
or tufted; feet of the first pair of legs unequal, terminated by 
pincers or knob-claws; feet of the second and third pair terminated 
simply, in other worda^by a single nail; fourth pair'smaller and 
didactylous, or terminated by two fingers, one moveable; fifth pair 
rudimentary, very small, but didactylous; carapace somewhat in the 

form of a reversed heart, with the apex pointing forwards; post¬ 
abdomen or tail orbioular, crustaoeous above, the plates being sub- 
annular, or rudiments of rings. 

There ore two species Recorded, and of these Birgus Latro, Leach, 
Pagurus Latro, Fabr. and Lam., Cancer Latro, Linn., Cancer crumenatus, 
Biirs-Krabbe (Purse-Crab) of Rumphius, is the largest. Its rostrum 
is terminated by a single point. The pinoers are red, tho left being 
much larger than the right, and both deeply toothed. The feet of tho 
next three poire are toothed on the qdges, and marked with undulated 
streaks. It is a native of Amboyna and other neighbouring islands, 
whore it is said to inhabit the fissures of rooks by day, and to come 
forth at night to seek its food on the beaoh. Mr. Cuming- found it 
sufficiently abundant in Lord Hood's Island in the Pacific, but there 
tho Purse-Crabs dwelt at the roots of trees, and not in holes in the 
rocks. When he met them in his road, they set themselves up in a 
threatening attitude and then retreated backwards, making both at 
first and afterwards a great snapping with their pincers. There 
appears to be a tradition among the natives that it climbs Cocoa-Nut 
Trees {Cocos nucifera) in the night to get the cocoa-nuts. Linnaeus, 
Herbst, and Cuvier repeat thia story, which, as Owen observes, is 
confirmed in a degree by Quoy and Goimard, who relate that 
individuals of this species were fed by them for many months on 
cocoa-nuts alone; and still more amply by the observations com¬ 
municated to him by Mr. Cuming, who statos that these Pnrse-Craba 
climb the Pandamusodoratissimus, a kind of palm, for the purpose of 
feeding on the small nut that grows thereon, and that he saw thorn in 
the tree. 

Linnaeus gives the Antilles as the locality of thiB Purse-Crab, os woll 
as Amboyna, upon the authority of Rochefort, but this has arisen 
from a misunderstanding of the text of Rochefort. 

In the following passage Rochefort refers to some of the Land- 
Crabs of the Antilles, and not to tho genus Birgus : - - 

“ What is the more worthy of note relating to these crabs is, that 
once a year, namely, after they are returned from their journey to the 
sea, they hide thomselves entirely in the earth for some six woeks, so 
that not ono appears. During this time they change thoir skin, or 
crust, and renew themselves altogether. They place the earth at this 
season so dexterously at tho entrance of their holes, that one cannot 
porccivo the opening. This they do that they may not be exposed to 
the air. For when they thus throw aside thoir old garb, the whole of 
their body is as it were naked, being only oovered by a thin and 
delicate skin, which thickens and hardens by degrees into a crust as 
solid rs that which they have left. Monsieur du Montel reports that 
he caused people to dig on purpose in those places where there was 
any appearance of their lying hid, and having met with some of then), 
that he found that thoy were enveloped as it were in the leaves of 
trees, which without doubt sorved them for nourishment and for a 
nest during this retreat; but they were so languid and so incapable 
of supporting the fresh air, that they Beemed half dead, though in 
other respects they were &t and very delicate food. The inhabitants 
of the Isles call them at this period Purse-Crabs, and esteem them 
much. He sow quite close to them their old covering, that is to say, 
their shell, which appeared a H entire as if the animal had been still 
within. % Whatjs wonderful is, that though he employed very good 
eyes, he could scarcely observe the opening or slit whence tho body of 
the animal had come forth and had disengaged itself from this prison. 
Nevertheless, after having taken great care he remarked in the empty 
shells a small sepAstion near the tail, by which the crabs had extricated 
themselves." ^ 

Then follows the most approved way of dressing these Land-Crabs 
for the table, a mode which is still in practice with little variation in 
tho West Indies at the present day. 

In a manuscript entitled ‘ Msmolres en Forma de Dictionnaire 
contenant l’Histoire Naturelle notamment do Cacao, l'lndigo.le Sucre, 

et le Taboo, Par M.-, Inspecteur pour la Compagnie de Chan- 

demagor,’ there is a very frill account of the Land-Crabs (Tourburoux) 
of the Antilles, and the writer of the manuscript, speaking of their 
condition after they have thrown off their old crusts, says, “ If they 
take the crabs then, they find them oovered only with a slight red 
skin, tender and delicate as moistened parchment; the crabs are then 
muoh more delicious than they are at any other season; they call them 
at that period Puree-Crabs ” (tom. ii. p. 526). The manuscript is 
without date, but was written after the publication of Labat'a works, 
which the writer quoits. 

Birgits Latro, which grows to a large size, is said to be excellent 
food when properly prepared. It was a favourite diet with the natives 
of Lord Hood's Island, bat Mr. Cuming did not taste it. 
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There are specimens in the British Museum. There is only one 
species of this genus. 



Puree-Crab (Birgus Latro.) 

BIROSTHI'TES, a genus of Fossil Mollusca named l>y Lamarck. 
He has placed it under his family Rudistes, a family which, as Mr. Q. 
Sowerby observes, might be struck out j for there can be hardly any 
doubt that Lamarck has misconceived or misplaced the genera of 
which it is composed. G. Sowerby, from an examination of the cast 
of the inside of the sholl, expresses his conviction that Birostrites 
ought to bo placed next to IHceras, or at least in the same family with 
Ckama and IHceras, inasmuch aB it accords very nearly with those 
shells in its internal characters. Rang has placed the genera Batolite «, 
Jtaphanistcs, and Amplexus, near to this genus. 

The following is Lamarck’s description of this singular fossil:—Sholl 
composed of two pieces or valves, which do not unite by the edges of 
their base, one enveloping the other, and the dorsal disc of each being 
elevated into a nearly straight cone slightly arched within. These 
horn-shaped valves are unequal, and diverge obliquely under the form 
of a very open V. It seems as if one valve came out of the base of 
the other, and it is always the shortest that is enveloped. Birostrites 
imeguilobus is the only species which Lamarck records. 

BIRTHWOUTS. [Abistoloohiaceas.] 

BI8H. [Bikh.] 

B1SMORE, a name given in the Orkneys to the 15-spinod Stickle- 

BISMUTH, a metal that was unknown to the ancients. It was 
referred to by Agricola in his work on mining in 1529, and was subse¬ 
quently described by Stahl and Dufay. 

The minerals in whioh this metal constitutes the principal ingredient 
are comparatively few in number; and of these only two species are of 
any importance in a commercial point of view, namely, the native 
bismuth, and its sulphurate. The general characters of these 
minerals are the following. Before the hlow-pipe they are readily 
fused and reduoed to a metallio state, the regulus itself gradually 
subliming if the flame be continued, leaving on the charcoal an 
.orange-yellow areola, which however may readily be ample to disappear 
in the deoxidising Atone. When the metallio reguRm is fused in an 
open glass tube, a yellowish-white sublimate is obtained, and the 
regulus itself beoomes oovered by the fused oxide, which while hot is 
of a dark brown colour but assumes a yellow tint on cooling. These 
minerals are all of them soluble in strong nitric arid, the solution 
yielding a white precipitate on bring dropped into water. They are 
known and described by miner.;’•.-rate under the following names:— 
Native or Octahedral Bismuth, Bismuth-Ochre, Prismatic Bismuth- 
Olance, Needle-Ore or Acicular Bismuth-Glance, called by Phillips 
Plumbo- Cupriferous Bulphurtt of Bismuth, Tcllwbismuth, formerly 
known by the name of JMolybdan Silver. 

Native or Octahedral Birmath is sometimes found crystallised: the 
observed forms are the octahedron, the tetrahedron, and combinations 
of the latter with the dodecahedron, which produce the shape seen 
in the accompanying figure. 

The faces marked o belong to the tetrahedron and those marked 
with d to the rhombic dodecahedron. The edge between the faoes o 
is therefore 70° 32', between the faces d 120°, and in tire edges of com¬ 
bination between o and d 144° 44'. These crystals are generally very 
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imperfect, and the faces rough and uneven; they possess a perfect 
cleavage parallel to the faces of the octahedron. Tho hardness varies 
from 2 to 2'5, tho specific gravity from 9'6 to 
9'8. The crystals are opaque, possess the 
metallic lustre, and the fresh fracture presents 
a reddish silver white; but the surface is 
usually tarnished, owing to partial oxidation, 
and presents a variegated appearance of gray, 
red, and blue colours. They mny be considered 
as presenting us with the motal Bismuth in 
a puro state, tho only foreign matter being 

traces of arsenic. The occurrence of crystals is 
somewhat rare, this mineral being usually found in feathery and 
arborescent forms, and also in dontiform concretions in veins, traversing 
gneiss, mioa,-and clay-slates, where it is usually accompanied by orus 
of silver, cobalt, nickel, andiron. It is found at St. Column and 
Botaliack mines in Cornwall, and at Ckstle-Carrock in Cumberland, but 
in much greater abundance in the mines of Saxony anil Bohemia, at 
Johann-Georgenstodt, Annaberg, Altenberg, Schnccbcrg, and at 
Joaehimathol, from whence the greater portion of the Bismuth of 
commerce is obtained. It is also found at Beiber in Hainan, at 
Liiling in Carinthia, and in the Sophia mine at Wittichen in 
FUrstenborg. 

The Bismuth-Ochre is a rare mineral, which occurs massive and 
disseminated. It is of a straw-yellow, passing sometimes into a light 
yellowish gray. Its Bpocifio gravity is 4 - 3(J, and its chemical 
constitution— 

Bismuth ...... 89'87 

Oxygen.10‘13 

It usually contains small quantities of arsenic and oxide of iron as 
impurities. Its known localities are St. Agnes, Cornwall; Schneeboig 
and Johann-Georgenstodt, in Saxony; and Joachimsthal, in Bohemia. 

Bismuth-Glance, BismiUite, a Carbonate of Bismuth, occurs in four- 
sidod prisms of unknown dimensions, but it is stated by Phillips to 
have angles about 91° and 89°. It is further characterised by its 
metallic lustre, and lead-gray approaching steel-gray colour, and from 
its possessing a perfect cloavage in tho direction of the short diagonal, 
and one loss perfect in tho direction of tho base. According to Mohs 
the hardness is between 2 and 2 - 5, and tho specific gravity <5-549. It 
also oocurs mnssivo of a granular composition, or columnar, tho 
individuals being long and straight, and aggregated in various 
directions. According to the analysis of H. Rose of a specimen from 
Rcddarhyttan, it is thus composed : — 

Sulphur . . . 18-49 . . . 18-72 

Bismuth . . .. 81-51 . . . . 80-98 

Before the blow-pipe sulphur is first driven off, which is followed 
by a sublimate having the odour of tollnrium, and afterwards 
the characters are the same ns those of tho other minerals of 
Bismuth. 

Bismuth-Blende is a Silicate of Bismuth. 

Other minerals in which Bismuth occurs are Needle-Ore and Tellur- 
bismuth. Needle-Ore is also called Acicular Bismuth. It is a 
sulphuret of bismuth,, lead, and copper, containing a trace of gold 
It comes from Siberia. Tellurbisniuth, or Tetradymile, is composed of 
tellurium and bismuth. It has a foliated structure, and a pale steel- 
gray colour. It comes from Schemnits, and also from Bnuiil. 

(I)ana, Mineralogy.) 

BISON, the name of a genus of Ruminant Animals belonging to 
the family Bovidte. The genus Bison comprehends two living species, 
one of them European, now become very scarco and verging towards 
extinction; tho other American, and, notwithstanding the advances 
of man, still multitudinous. 

European Bison, 

As much difference of opinion has prevailed with regard to the 
historical records and true characters of the first or European species 
of Bison, we shall quote a few of tho synonyms of this animal as 
given in the Catalogue of the Specimens of Mammalia, in tho British 
Museum, by Dr. J. E. Gray. • 

The Bison Aurochs, or European Bison, is tho Bos Bison of 
Linnraus; Bison Bonassus, Dr. J. K. Gray; Bos Urns, Boddoert; Bos 
Bison Aurochs, Lesson; Bos Taurus Urns, Gmelin; Bos Bonassus, 
Bnsson; Bison Europasus, Owen; Bos Bison sen Bonassus, Wagner; 
Bison jubatus, Pliny; Bison, Gcsner, Aldrovoiidus, and Gilibert; 
Urns, Caesar; Aurochs, Cuvier, Buffon, and Desmoulins; Banasus, 
Pliny, Gesner, Klein, Buffon, and Hay. It - is also the Urochs, 
Auer-OcliBe or Auer-Ochs, Wald-OchBe, Wilder Ochs, Berg-Ochs, 
Buckel-Ochs, Afrikauischor Wilder Ochs, Proussische.und Lithanische 
Auer-Ochs, Zurb, and Manistier, of various German writers. To these 
various synonyms wo may now odd that of Bison priscus of Owen, 
as there is no doubt that the bones of the Great Fossil Aurochs 
belong to the same species those now living in the forests of 
Lithuania. 

The difficulty of identifying this animal has arisen from tho fact, 
that besides the Bison there existed at one time in Europe and in 
Great Britain a wild ox (. Bosprimigtnius), whose remains ore numerous, 
but which has undoubtedly beoome quite extinct. Pennant, in his 
‘ British Zoology,’ after stating his belief that the undent wild cattle 
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of our inland were the Bisonlcs jubali of Pliny, thus continues:— I 
“ The Unis of the Hereynian forest, described by Caesar, book vi., 
was of this kind, the same which is called by the modem Oermans 
Aurochs, that is, Boa sylvestris." Now let us look at Caesar’s description. 
“ These Uri are little inferior to elephants in size, but are bulls in 
iheir nature, colour, and figure. Great is their strength and great 
their swiftness, nor do they spare man or beast when they have 
caught Bight of them. These, when trapped in pitfalls, the hunters 
diligently kill. The youths exercising themselves by this sort of 
hunting are hardened by the toil; and those among them who have 
killed most, bringing with them the horns as testimonials, acquire 
great praise. But these Uri cannot be habituated to man or made 
tractable, not even when young. The great size of tho horns, as well 
ks the form and quality or them, differs much from the horns of our 
oxen. These, when carefully selected, they ring round the edge with 
silver and use them for drinking-cups at their ample feasts.” Though 
there are parts of this description applicable to the Kuropcan Bison, 
there is one striking character which forbids us to conclude that 
Cwear's Urus was identical with it. A glandfe at the European Bison 
will convince us that it never could have afforded tho horns whose 
amplitude Ctosar celebrates. In the ‘Archeeologia,’ voL iir. p. 15, it 
is stated that tho Borstal horn is supposed to have belonged to tho 
Bison or Buffalo. That it might have belonged to a Buffalo is not 
impossible, but that it did not belong to a Bison is sufficiently clear 
from the following description: “ It is 2 feet 4 inchoB long on the 
convex bend, and 23 inches on the concave. The inside at the large 
end is 3 inches diameter, being perforated there so as to leave tho 
thickness only of half an inch for about 3 inches deep; but farther in 
it is thickor, being not so much or so neatly perforated.” This horn 
was no doubt supplied by the Great Fossil Ox, the Bos primigmiut. 
Horns wore anciently UBed amongst us in the conveyance of 
Inheritances; of which we have examples in the Borstal horn, and 
the Pusey horn. These probably belonged to the Great Fossil Ox. 
That the common Ox could not be descended from the Bison as has 


been oonjootured by some, is proved by the fact that the Aurochs or 
European Bison has 14 pairs of ribs, while the Ox has but 13, and 
that the legs of the Aurochs are more slendor and longer than those 
of the Ox and true Buffalo. The European Bison, moreover, has but 
five lumbar vertebral, while the other oxen, with the exception of 
the American Bison, which has only four according to Cuvier, possess 
six. pBoviD®.] 

“ The front of tho common Ox," says Cuvier, “ is flattened, and 
even in a small degree concave; that of the Aurochs is rounded into 
convexity (boinbd), though rather less than that of tho Buffalo. It is 
‘ square hi the Ox, its height 

^ | SZ f being nearly equal to itabreadth, 

A taking for its base an imaginary 

HI l* ue between the orbits, in the 

m Iff ' Aurochs, with the same mode 
l| ■ of measurement, it is much 

4| \ 9 'iljft broader than it is high, in the 

Ij J WJ proportion of three to one. 
ai / fM The horns are attaohed in the 

, A. ' ) Ox to the extremities of the 

Mfiyv most elevated salient line of 

WjlJ I'SISB tho head, that, namely, which 

■V 'llH separates the occiput from the 

front; in the Aurochs this line 
ullIV is two inches farther bock than 

JHNTMV the root of the horns. k The 

vB'llHs piano of the occiput makes a 

-mjT sharp angle with the front in 

'Kl rJ? tho Ox; this angle is obtuse in 

Skull of European Bison, front view. the Aurochs j and lastly, this 

quadrangular plane of the 

f occiput, os it is in tho Ox, 

represents a half circle in the 

The figures here given were 
taken from the skull of the 
European Bison or Aurochs in 
the museum at Paris. This 
must have been a young animal, 
as will be seen from comparing 
the representation of its skull 
with that of the following speoi- 

There is now no doubt 
tbat the Bison juba/us of Pliny 
(book viii. e. 16, and xxm c. 
10), which he seems (^dis¬ 
tinguish from the Iftu^was 
the European Bison or Aurochs; 
Prnsio «rand though in the 16th chapter 
, Profile of the same. of the Stfibook he mentions the 

tradition of a wild beast in Psoonia called a Bonasus, after he has 
dismissed his Bisontes jvbati, and yuth every appearance of a conelu- 
on his port that the Bonasus. and Bison were not identical 


his own description, when compared with that of Aristotle, will 
leave little doubt that the Bison jubatut and Bonasus of Pliny and, 
others, the BJraooos or Bimuros of Aristotle (for the word is written 
both ways), and tho Bloar of Oppian, were no other than the European 
Bison. 



Skull of old European Bison, front view. 



European Blum (Bison JSaropoms). 


Cuvier, in his 4 Ossemens Fossiles,’ states it to be his opinion that 
this animal, the largest or at least the most massive of all existing 
quadrupeds after the rhinoceros, is a distinct species which man has 
never subdued. Following out this subject with his usual industry 
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and abihty f that great naturalist goes on to state that if Europe 
possessed a Unit, a Thur of the Poles, different from the Bison or the 
Aurochs of the Germqps, it is only in its remains that this speoies 
oan Be traced. Such remains tie found in the skulls of a species of 
Ox different from the Aurochs, in the superficial beds of certain dis¬ 
tricts. This Cuvier was of opinion must have been the true Unit of 
the ancients, the original of our domestic Ox, the stock porhaps whence 
our wild oattle descended. Professor Owen, in his ‘British Fossil 
Mammals,’ has fully established tho distinction between the Auroohs 
and the Great Fossil Ox, the Urut of the ancients, but he has shown 
that it is impossible that any of our forms of oxen or wild cattle 
should have been descended from this, species which is now extinct. 
[Bovin*.] The head given below is figured by Cuvier as of doubtful 
character, but if compared with the skull of the Aurochs there can be 
little doubt of its identity. 



Skull of supposed Fossil Aurochs, front view. Profile of the same. 


The remains of the Aurochs have been found abuudantly on the 
continent of Europo, and boon described by Kaujus, Cuvier, and 
H. von Meyer. Some of these carry the antiquity of this animal as 
far book as tho period of the extinct pachyderms of the newer Pliocene 
deposits. On comparing these with rooent specimens of the Aurochs 
from tho Lithuanian forests, they are found to bo generally of larger 
Bize, to have longor and somewhat less bent horns, but they present 
no satisfactory specific distinction. 

That the Aurochs existed formerly in Great Britain is attosted 
from the discovery of remains of the cranium and horn-eorcs from 
various newer Tertiary Fresh-Water deposits, especially in the counties 
of Kent and Essex along the bordors of the Thames. In the hall of 
tho Goological Society of London is a cranium with hom-cores, 
obtained by Mr. Warburton from the Fresh-Water Tertiary deposits 
of Walton in Essex. A broken skull was also discovered by Mr. H. 
E. Strickland, in the Fresh-Water Drift at Cropthome, Worcestershire. 
Professor Phillips, in his ‘Geology of Yorkshire,’ records the 
discovery of the skull with the cores of the horns and the teeth at 
Boilbecks, in Yorkshire. It was accompanied with the remains of 
fresh-water Mollvxca and of the Mammoth, Rhinoceros, a species of 
Felix, a large Horse, a large Deer, Wolf, Ac. It is to be rogrettod 
that the entire skeleton of the same individual has not hitherto been 
discovered, in order that a comparison of the number of ribs between 
this elder Bison, and the European and American Bisons of the present 
day might be made. 

The European Bison, as found at the present day, has a very broad 
head and arched forehead. The eyes are large and dark; the hair on 
the forehead is long and wavy, and under the chin and breast it forms 
a kind of beard. In the winter the whole of the neck, hump, and 
shoulders are oovered with a long dusky-brown hair, intermingled 
with a soft fur. The long hair is cast in the summer and renewed in 
the winter. _ The toil is or moderate length, ooverea with hair, and iH 
te rminated in a large tuft. The females are not so large as the moles, 
and have not so muoh hair on their bodies. 

The districts in which this yumul j* now found living are compara¬ 
tively limited, as it appears tobe oonfined to the forests of Lithuania, 
Moldavia, Wallachia, and some parts of the Caucasus. These animals 
have never been domesticated, but herds of them are protected in 
certain localities in the forest of Bialowiesa in Lithuania, under the 
direction of the Emperor of Russia. There are twelve herds thus 
kept, each herd being under the superintendence of one herdsman. 
The estimated number of all the herds is 800. They feed on grass 
and brushwood, and the bark of young trees, especially the willow, 
poplar, ash,%nd birch. They do not attain their full stature till their 
sixth year. They are very shy, and can only be approached from the 
leeward, as their smell is exceedingly acute. When accidentally 
fallen in with they become furious, and passionately assail the intruder. 
When taken young they become accustomed to their keeper, but th< 
approach of other persons exeitea their anger. Two young speoimeni 
were presented to the Zoological Society of London by the Emperoi 
of Russia. Although it had been stated that the Auroohs had 
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natural enmity to domestic cattle, and that the young obstinately 
refused to bo Buckled by the domestic cow, tho calves sent by tho 
Emperor were suckled by a cow in the Regent's Park Gardens, and 
became very speodily attached to their foster-mother. These creatures 
unfortunately died a few months after they hail been brought to this 
country. A very fine specimen was presented to tho British Museum 
by the Emperor of Russia, which is now to bo seen stuffed in the col¬ 
lection. The dimensions of this animal are as follows : — 


Length from the nose to the insertion of the tail . 9 10 

Height at the withers.5 0 

Height at the rump.4 11 


Length of head.18 

Lengthof tail.3 0 


American Biton, 

We liave seen that the European Bison has fourteen pairs of ribs, 
while the common Ox has but thirteen. The specific difference of the 
.American Bison is marked by its having fifteen ribs on each side. 
Thus, in the BiBons, the supplementary ribs spring from the anterior 
lumbar vertebra), or rather from vertebra) which are lumbar as far as 
rogards their situation, but dorsal when considered In relation to their 
functions. The contour of the skull has much in common with that 
of the Europoan speoies, but its development, and indeed that of tho 
whole frame, is much inferior in the female. Beneath is represented 
the skull of a young female American Bwon,— 



Skull of young female American 
Bison, front view. 


Profile of tlio 
name. 


and we shall at once see how tame and weak its chiselling is when 
compared with that of the old male. 



Skull of old male Americaa Bison, front view. Profile of tho same. 


The American Bison has many pointe of similarity with the Aurochs. 
In both we have tho huge head and tho longthened spinal processes 
of the dorsal vertebra) for tho attachment of tho brawny muscles that 
support and wield it. In both we have the. conical hump between 
tile shoulders in consequence, and the shaggy mane in all seasons; 
*and each presents a model of brute force, fbrmed to push and throw 
down. , 

This is tho Taurus Mcxicanus of Hernawez^j^p gives a woodcut 
of Ike beast, but not a good one; the Tauroau ^Juvago of Hennepin, 
wnPalso gives a figure of it, not better than that of Hernandez, and 
probably a copy from it; the Buffalo of Lawson, Catesby, Ac., of the 
Hudsons Buy traders, and of the Anglo-Americans generally; tho 
Bison of Ray and Pennant; Bos Amerieanut of Gmolin;. American 
Wild Ox or Bison of Warden; Peeohoek of the Algonquin Indians; 
Moostoosh of the Crees; and Adgiddah of tho Chippewayaus, according 
-to Sir John Richardson. 

Pennant says, “ In America these animals ore found in the countries 
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600 miles west of Hndson's Bay; this is their most northern residence. 
From thence they are met with in great droves as low as Cibole 
(on the authority of Purchas) in lab 88°, a little north of California, 
and also in the province of Mivera in New Mexico. The species 



instantly ceases south of those countries. They inhabit Canada to the 
west of tho lakes; and in greater abundance in tho rich savannahs 
which border the river Mississippi and the great rivers which fall into 
it from the weBt, in Upper Louisiana. There they are seen in 
herds innumerable, promiscuously with multitudes of stags und deer 
during momiug and evening, retiring in the sultry heats into the 
shade of toll reeds which border the rivers of America.” 

Joseph Sabine, in the Appendix to ‘ Franklin’s Narrative,’ says that 
they are abundant in all parts of North America, wherever the pro¬ 
gress of cultivation has not interfered with their range, and that they 
are extremely numerous on the plains of the Saskatchewan River. 
They are also found, he observes, though less plentifully, in the woods 
as far north as Great Slave Lake, The most northern situation in 
which they were observed by Sir John Franklin’s party was Slave 
Point, on the north side of the lake. In the same work it is stated 


that the natives say that the Wood Buffaloes, as'they are called, are 
larger than those of the plains, but the difference is not material. 

Sir John Richardson, in his ‘ Fauna Boreali-Amerioaaa,’ gives, the 
following compendious history of the geographical range of the 
American Bison :—“At the period when Europeans began to'form 
settlements in Nortk America, this animal was occasionally met with 
'on the Atlantic eoasfphut even then it appears to have been rare to 
eastward of the Appalachian Mountains, for Lawson has thought 
it to be a fact worth recording, that .two were killed in one season on 
JBape Fear River. As early as the first disoovery of Canada, it was 
unknown in that country, and no mention of it whatever oocurs in 


the ‘ Voyages du Sieur de Champlain Xointongeois,’ nor in the 'Nova 
Franks’ of De Monts, who obtained the first monopoly of the fur- 
trade. Theodat, whose ‘History«f Canada’ was published in 1636, 
merely says that he was informed that bulhrexisted in the remote 
western countries Warden mentions that at no very distant date 
herds of them existed in the western ports of Pennsylvania, and that 
as late as the year 1766 they were pretty numerous in Kentucky; but 
they have gradually retired before the white population, and are now, 
ho says, rarely seen to the south of the Ohio, on the east side of the 
Mississippi They still exist, however, in vast numbers in Louisiana, 
roaming m countless herds over the prairies that are watered by the 
Arkansas, Platte, Missouri, and upper branches of the Saskatchewan 
and Peace rivera. Great Slave Lake, in lab 60°, was at one time tho 
northern boundary of their range; but of late years, according to the 
testimony of the natives, they have taken possession of the fiat lime¬ 
stone district of Slave Point, on the north side of that lake, and have 
wandered to the vicinity of Great Marten Lake, in lab 68° or 64°. As 
far os I have been able to ascertain, the limestone and sandstone 
formations lying between the great Rocky Mountain ridgo and tho 
lower eastern chain of primitive rocks, are the only districts in the 
fur countries that are frequented by the biBon. In theBe comparatively 
level traots there is much prairie land, on which they find good graiw 
in the summer, and also many marshes overgrown with bulrushes and 

carices,* which supply them with winter food. Salt-springB and lakes 
also abound on the confines of the limestone, and there are several 
well-known salt-licks where bisons are sura to be found at all soasons 
of the year. They do not frequent any of the districts formed of 
primitive rocks, and the limits of their range to the eastward, within 
the Hudson’sBay Company’s territories, may benearly correctly marked 
on the map by a line oommencing in long. 97° on the Red River, which 
flows into the south end of Lake Winnipeg, crossing the Saskatchewan 
to the westward of Basquiau Hill, and running from thence by the 
Athsfpscow to the east end of Great Slave Lake. Their migrations to 
the westward were formerly limited by the Rocky Mountain range, 
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Pacific to the north of the Columbia River, but of late years they have 
found out a passage across the mountains, near the sources of the 
Saskatchewan, and their numbers to the westward are said to be 
annually increasing. In 1806, when Lewis and Clarke crossed the 
mountains at the head of the Missouri, bison-skins were an important 
article of traffic between the inhabitants on the east side and tho 
natives to the westward. Farther to the southward, in New Mexico 
and California, the bison appears to be numerous on both sides of tho 
Rocky Mountain chain.” 

The districts of America which those animals inhabit are described 
voiy graphically in Washington Irving’s ‘ Tour on the Pruiries.’ 

The American male BUtm, when at its full size, is said to weigh 
2000 lbs., though 12 or 14 owt. is considered a good weight in the fur 
countries. Sir John Richardson gives 84 feet as its length, exclusive 
of the tail, which is 20 inches, and upwards of 6 foot os its height at 
the fore quarters. The head is voiy large, and carried low; the eyes 
are small, block, add piercing; the home are short, small, sharp, sat 
far apart, for the forehead is very brood, and directed outwards and 
backwards, so os to be nearly erect, with a slight curve towards the 
outward-pointing tips. The hump is not a mere lump of fatty secre¬ 
tion, like that of the zebu, but consists, exclusive of a deposit of fat 
which varies muoh in quantity, of the strong muscles attached to the 
highly-developed Bpinous processes of the lost cervical and first dorsal 
vertebral, forming fit machinery for the support and movement of 
the enormous head. The cheBt is brood, and the legs are strong ; the 
hind parts are narrow, and have a comparatively weak appearance. 
The tail is clothed with short fur-like hair, with a long, straight, 
coarse, blackish-brown tuft at the end. In winter the whole body is 
covered with long shagged hair, which in summer falls off, leaving 
the blackish wrinkled skin exposed, except on the ferahead, hump, 
fore quarters, under jaw, and throat, where the hair is very long and 
Bhaggy, and mixed with muoh wool. Catesby observes that on the 
forehead of a bull the hair is a foot long, thick, and frizsled, «id of a 
dusky blaok colour; that the length of this hair hanging over their 
eyes impedes their flight, and is frequently the cause of their 
destruction; but that this obstruction of sight is in some measure 
supplied by their good noses, which are no small safeguard to them. 
A bull, says he, in summer, with his body bare and his head muffled 
with long hair, makes a very formidable appearanoe. In summer the 
general colour of the hair is between dark-umber and liver-brown, and 
lustrous. The tips of the hair as it lengthens in winter are paler, 
and before it is shed in summer muoh of it becomes of a pale dull 
yellowish-brown. In the female the head is smaller, and the hair on 
the fore parts is not so long as it is in the male. 

Congregating in vast herds, these animals are said tp cover the 
wide-extended savannahs of the more southern districts of the north 
for miles in extent. “ Such was the multitude,” say Lewis and Clarke, 
speaking of an assemblage of Bisons as they crossed the water, "that 
although the river, including an island over whieh they p&seed, was a 
mile in length, the herd stretched as thiek as they could swim com¬ 
pletely from one aide to the other.” The same travellers, speaking of 

* Oamt is the name of a grass of Ojnperaccm, a family of plant* nearly silled 
to the O ruses. ' 
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another of these grand spectaoles, gay—* 1 If it be not impossible to 
oaloulatri the moving multitude which darkened the whole plains, we 
are convinced that 20,000 would be no exaggerated number." Catesby, 
after stating that they, range in droves, feeding on the open savannahs 
morning and evening, says that in the sultry time of the day they 
retire to shady rivulets and streams of olear water gliding through 
thickets of tall oanear Or. James had an opportunity of observing 
them on such occasions, and he thus describes their march:—“ In the 
middle of the day countless thousands of them were seen coming in 
from every quarter to the stagnant poolsand in another place he 
says that their paths are as frequent and almost as conspicuous as 
the roads in the most populous parts of the United States. 

The Bisons, in truth, are a wandering race, the motives of their 
restlessness being either disturbance by hunters or change of pasture. 
After the fire has cleared the prairie of all the old herbage, the deli¬ 
cately tender grass which springs up in the room of the old wiry 
bents that fed the flame offers the most grateful food to the migratory 
Bisons: such spots are well known to the hunter as points of 
attraction to these animals. In the winter, when the snow lies deep 
over the vegetation, they scrape it away with their feet to get at the 
grass. 

Fierce and terrible are the fights among the bulls in the rutting 
season, and perilous is the condition of the man who then approaches 
them. For the greatest part of the year the bulls and cows live in 
separate herds, but at all seasons, aocording to Sir John Richardson, 
one or two old bulls generally aooompany a large herd of cows. 

These powerful beasts are in general shy, and fly from the face of 
man till they are wounded; they then become furious, and pursue 
their enemy with the most vindictive spirit, as we shall presently see; 
hut we must first say a word or two on some of the different modes 
of hunting them. Du Pratz and Charlevoix give several particulars 
of the chase of these animals by the Indians. If the rifle be used the 
hunter is careful to go against the wind, for the sense of sinsKng is 
so exquisite in the Bison that it will otherwise get scent of him, and 
precipitately retire. If ho gets within rifle-distance he is careful so to 
take his aim that the beast may drop at onoe, and not bo irritated by 
an ineffectual wound. 

But the great hunting is, or rather was, somowhat after the manner 
of the Scottish * tinchel.’ A great number of men divide and form a 
vast square. Each hand sets fire to the dry grass of the savannah 
where the herds are feeding. When the affrighted beasts perceive tho 
fire approaching on all sides they retire in confusion to the centre of 
the square, where tho bands close upon them and kill them, os they 
aro huddled together in heaps, without hazard : 1600 or 2000 beeves 
have been given os the produco of such an expedition. 

Sir John Franklin, in his account of his first voyngo, gives us the 
following information. After stating that the Stone Indians are so 
expert with the bow and arrow that they can striko a very small object 
at a considerable distance, and shoot with sufficient foroe to pierce 
through the body of a buffalo when noar, he thus describes a buffalo 
or bison pound :— 

“ The buft'aio-pound was a fenced circular spaed of about 100 yards 
in diameter; tho entrance was banked up with snow to a sufficient 
height to prevent tho retreat of tho animals that once have entered. 
For about a mile on each side of the road leading to the pound, stakes 
were driven into the ground at nearly equal distances of about 20 
yards; these were intended to represent men, and to deter the animals 
from attempting to break out on either ride. Within 50 or 60 yards 
from the pound branches of treos were placed between these stakes to 
screen the Indians, who lie down behind them to await tho approach 
of the buffalo. The prineipal dexterity in this species of chase ia 
shown by the horsemen, who have to manoeuvre round the herd in 
the plains so as to urge them to enter the roadway, whioh is about a 
quarter of a mile broad. When this has been accomplished they raise 
loud shouts, and, pressing dose upon the animals, so terrify them that 
they rush heedlessly forward towards the snare. When they have 
advanced as far as the men who aro lying in ambush, they also rise, 
and increase the consternation by violent shouting and firing guns. 
The affrighted beasts having no alternative run direotly to the pound, 
where they are quickly dispatched either with an arrow or gun. 
There was a tree in the centre of the pound on which the Indians 
had hung Btrips of buffalo flesh and pieces of cloth, as tributary or 
grateful c; firings to the Great Master of life; and we were told that 
they occasionally place a man in the tree to sing to the presiding 
spirit as the buffaloes are advancing, who must keep his station until 
the whole that have entered are killed." 

The same author further proceeds as follows :—“Other modes of 
killing the buffalo are practised by the Indians with suocess; of these, 
the hunting them on horseback requires most dexterity. An expert 
hunter, when well mounted, dashes at the herd, and chooses an indi¬ 
vidual which he endeavours to separate from the rest. If he suoceods 
he contrives to keep him apart by the proper management of his 
horse, though going at full speed. Whenever he can get sufficiently 
near for a hall to penetrate the beast’s hide he fires, and seldom foils 
of bringing the animal down; though of course he cannot rest the 
piece against the shoulder nor take a deliberate aim. On this service 
*Ha hunter ia often exposed to considerable danger from the foil of his 
home in the numerous holes which the badgers make Tn these plains, 


and also from the rnge of the buffalo, which, when closely pressed, 
often turns suddenly, and, rushing furiously on the horse, frequently 
succbms in wounding it or dismounting the rider. Whenever the 
animal shows this disposition, whioh too experienced hunter will 
readily perceive, he immediately pulls up his horse, and goes off in 
another direction.” The reader will find some animated descriptions 
of such encounters in ‘ The Tour on the Prairies,' before alluded to. 
A great deal of interesting matter on the habits of these animals will 
also be found in Catlin's ^Letters and Notes on the North Amerioan 
Indians.’ 

“ When the buffaloes are on their guard,” os Sir John Franklin 
observes, “ horses cannot be used in approaching them j but the 
hunter dismounts at some distance, and crawls in the snow towards 
the herd, pushing his gun before him. If the buffaloes happen to 
look towards him, he stops, and koeps quite motionless, until their 
eyes aro turned in another direction j by this cautious proceeding a 
skilful person will get so near as to be able to kill two or threo out of 
the herd. It will easily be imagined this service cannot be very 
agreeable when tho thermomoter stands 30° or 40° below zero, as 
sometimes happens in this country." 

This chase of the bison 1 b not unattended with danger, “ for,” says 
Catesby, “ when wounded they are very furious, which cautions the 
Indians how they attack them in open savannahs, where no trees are 
to screen them from their fury. Their hoofs, more than their horns, 
aro their offensive weapons, and whatever opposes them is in no small 
danger of being trampled into tho earth." 

Sir John Richardson, in his ‘Fauna Roreali-Americani,’ observes 
that “ the bisons are leas wary when they are assembled together in 
numbers, and that they will then often blindly follow their leaders, 
regardless of, or trampling down, the hunters posted in their way.” 
He further states that, though the gait of these animals may appear 
heavy and awkward, they will hove no groat difficulty in overtaking 
the fleetest runner, and gives the following account of the determined 
violence with which a wounded Bison assails its enemy While I 
resided at Carlton-House,” writes Sir John Richardson, “an accident 
of this kind occurred. Mr. Finnan M'Donald, one of the Hudson's 
Bay Company's clerks, was descending the Saskatchewan in a boat, 
and one evening, having pitched his tent for the night, he went out 
in the dusk to look for gamo. It had become nearly dark when he 
fired at a bison bull, which was galloping over a small eminence, and 
as he was hastening forward to see if his shot had taken effect, the 
wounded beast made a rush at him. He had the prosonco of miud to 
seize the animal by tho long hair on its forehead as it struck him on 
the side with its horn, and, being a remarkably tall and powerful man, 
a struggle eusued, which continued until his wrist was severely 
sprained, and his arm was rendered powerless; he then fell, and after 
receiving two or three blows becamo senseless. Shortly afterwards 
he was found by his companions lying bathed in blood, being gored in 
soveral places, and tho bison was couched beside him, apparently 
waiting to renew the attack had he shown any signs of life. Mr. 
M'Donald recovered from the immediate effects of the injuries he 
recoivod, but died a few months afterwards. Many other instances 
might be mentioned of tho tenaciousuess with which this animal 
pursues its revenge ; and I have Coen told of a hunter having been 
detained for many hours in a tree by an old bull which had token its 
post below to watch him. When it contends with a dog, it strikes 
violently with its fore feet, and in that way proves more than a match 
for an English bull-dog.” 

The some writer says that tho favourite Indian method of killing 
the Bison is by riding up to the fattest of the herd on horseback, and 
shooting it with an arrow; and he speaks of the imposing spectacle 
which ia afforded when a large party uf hunters aro ongaged ia this 
way on an extensive plain, and of the skill oml agility displayed by 
the young men on such occasions. The horsos, it appears, Mem to 
onjoy the sport as much as their riders, and are very active in eluding 
the shock of the animal should it turn on its pursuer. It should be 
remembered, on such occasions, that when the Bison runs it leans 
very much first to one ride for a short time, and then to tho other, 
and so on alternately. This account is confirmed l>y Catiin in the 
work above quoted. 

' Sir John Richardson also confirms Sir John Franklin in tho assertion 
that the most generally practised plan of shooting the Bisons is by 
crawling towards them from the leeward, and that in favourable places 
great numbers are taken in pounds. 

Though the risk of the chaso be considerable the reward is great; 
for there aro few animals that minister more largely to tho wants and 
even to the comforts of man than the American Bison. The horns 
are converted into powder-flasks; the hide, which, according to 
Catesby, is too heavy for tho strongest man to lift from the ground, 
is very valuable, and is used for a variety of purposes. Purchas 
relates that in old times tho Indians mode the best of targets of it; 
and Catesby says that they make their winter moccasrins of it also, 
but that, being too heavy for clothing, it is notoften put to that use. 
Sir John Riohardaon informs us that thewooltiks been manufactured 
in England into a remarkably fine am^heautiful cloth; and that in 
the oolony of Osnaboyua, on the Red River, a warm and durable coarse 
doth is formed of it. Catiin says that “ there are by a fair calculation 
more than 800,000 Indians who are now subsisting on the flesh of the 
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buflUoes, and by these animal* supplied witb all 
frMdi they desire, aa they know or none other*.” 
"The flesh of a bison in good condition,’’ a 


with all the loxuriee of lift 


" The fleeh of a bison in good condition," says the author laet 
quoted, " ie very juicy and well-flavoured, much resembling that of 
Well-fed beet” Others describe it as bearing the same relation to 
common beef that venison bears to mutton. The tongue, when well 
cured, is said to surpass that of the common ox a* a relish. All 
concur in the praises of the delicious hump, rich, savoury, and tender. 
This is the fleshy part that covers the long spinous processes of the 
anterior dorsal vertebras, and is called ‘bos'by the Canadian voyagers, 
aad * wig' by the Orkney men in the service of the Hudson’s Bay 
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made of bison meat, procured at their posts on the Red River and 
Saskatchewan! he adds, that one bison cow in good condition 
furnishes dried meat and fat enough to make a bag of pemmican 
weighing 90 lbs. < 

Tne nt bulls yield a great quantity of tallow; and Du Pratz 
records that ISO lbs. have been procured from a single beast. 
Pennant says that these over-fed animals usually become the prey 
of wolves, for, by reason of their great unwieldiness, they cannot 
keep up with tho herd; and, on the authority of Du Prats, gives 
the following account of their sagacity in defending themselves 
against the stacks of their fierce persecutors:—“ When they scent the 
approach of a drove of those ravenous creatures, the herd flings itself 
into the form of a circle: the weakest keep in tho middle, the 
strongest are ranged on the outside, presenting to the enemy an 
impenetrable front of horns: should they be taken by surprise, and 
have recourse to flight, numbers of the fattest or the weakest are sure 
to perish.” Sir John Riohardson however, speaking of the numerous 
wolves on the sandy plains which, lying to the eastward of the Rocky 
Mountains, extend from thb sources of the Peace aad Saskatchewan 
rivers towards the Missouri, says that there bands of them hang on 
the skirts of the buffalo herds, and prey upon the Bick and straggling 
calves, but that they do not, under ordinary circumstances, venture 
to attack the full-grown animal. As a proof of this, he adds, that the 
hunters informed him that they often saw wolves walking through a 
herd of bulls without exciting the leaat alarm, and that the marksmen, 
when they crawl towards a bison for the purpose of shooting it, occa¬ 
sionally wear a cap with two ears in imitation of the head of a wolf, 
knowing from experience that they will bo Buffered to approach nearer 
in that guise. 

The Grisly Bear is one of the most formidable enemies of the 
American Bison; and the strongest bull goes down before him. 


(uwen, Bntuh rotnl Mammal* ana Bird* ; vasey, Dthneatf^m of 
(As Ox-Tribe ; Cuvier, Ouemen* Fouile* ; A. White, Popular Hirtwy of 
Mammalia ; Proceedings of Zoological Society.) 

BI’STON, a genus of Moths, belonging to the family Oeometridce. 
The principal distinguishing characters of this genus are as follows:— 
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these branches are wanti 
in both sexes, not very tl 


The Indian is too wild in his habits to submit to the fetters which 
an attempt to domesticate animals would impose upon his liberty; a 
child of tne wilderness, he depends on his bow or his rifle for his sub¬ 
sistence, and wanders free. It is not therefore surprising that no 
attempt should have been made by the aboriginal inhabitants to 
feduoe the Bison to obedience. Catesby however says that these 
animals have been known to breed with tame cattle that were beoome 
wild, but that the calves being bo too were neglected, “ and though,” 
he continues, "it is the general opinion that if reclaiming these 
animals were not impracticable (of which no trial has been made), to 
mix the breed with tame cattle would much improve the breed, yet 
nobody has had the curiosity nor have given themselves any trouble 
about it.” Pennant states that tho experiment has been made, and 
that ,it has failed, for he Gnu writes in his ‘ Arctic Zoology— 
“ Attempts have been made to tame and domesticate the wild bison, 
by catching the oalves and bringing them up with the common kind, in 
hopes of improving the breed. It has not yet been found to answer : 
notwithstanding they hod the appearance for a time of having lost 
their savage nature, yet they always grew impatient of restraint, and, 
by reason of their great strength, would break down the strongest 
inclosnre, and entice the tame cattle into the corn-fields. They have 
been known to engender together and to breed; but I oonnot loam 
whether the species was meliorated by the intercourse.” 

A very fine American Bison bull was shown some years ago in this 
country as the ‘ Bonasaus,’ and under that name found its way into the 
epilogue of the Westminster Play as one of the wonders of the day. 
It was afterwards purchased by the Zoologioal Society of London; 
but it had been enfeebled by confinement and disease, and died soon 
after the Society became possessed of it. The Hudson’s Bay Company 
supplied its piaoe by presenting a. young cow in 1829, whioh is still 


notched in front; it assumes the pup* state underground at the roots 
of frees. 

There appears to be an analogical resemblance between these moths 
and the Notodontida, their Ihrvte showing that they are not other¬ 
wise allied. The imago state of the species however may be dis¬ 
tinguished by the different texture of the wings, and structure of the 
antennea. 

Three species of this genus have been discovered in this oountnr:— 
Bittenprodromaria, the Oak-Beauty; B. betularius, the Pepper-Moth; 
and B. hirtarim, me Brindled Beauty. The first of these has the 
antennae bipectinated to the apex, and the last two have the antennae 
simple at the apex in the males. 

B. prodromaria has the wings of an ash-oolour, or approaching to 
white, finely sprinkled with blaok : each of the upper wings haB two 
transverse bent fasciae of a brown colour, more or less margined with 
black, and the under wings have one fascia of the same description. 
When the wings are expanded it measures from aa inch and a half to 
two inches in width. 

The caterpillar feeds upon the oak, poplar, Ac. The moth is rare, 
but is found in the month of March in the trunks of oak trees in the 
neighbourhood of London, and elsewhere. 

B. betularius has received the name of Pepper-Moth from its being 
of a white colour, and, as it were, peppered with blaok almost 
uniformly over the wings. 

This moth is about the same size as the last, and is not uncommon 
in the month of June in woods near London, and in other parts. ItB 
caterpillar feeds upon the oak, willow, poplar, elm, Ac. 

B. hirtarim is of a brown colour, dotted with gray, with three or 
four transyerso black bent lines on each wing, and a whitish fascia 
near the hinder margin. It is common among poplar and lime-trees, 
and is about an inch and three-quarters in expanse. In the females 
the wings have a greenish hue. 

BISTORT. [Polygonum.1 

BITTER-BLAIN. [Vandellia.] 

BITTER-CRESS. [Cardamine.T 

BITTER-SPAR, a name given to Magnesian Limestone. [Dolomite.) 

BITTER-SWEET. [Solanum.] 

BITTER-WOOD. [Xyloma.1 

BITTERN, Botauru* (Brisson), a genus of Birds belonging to the 
family of HeronR, or Ardeldtc. The following are the characters 
which principally distinguish the Bitterns from the rest of the 
family:—Bill strong, about as long as the head, compressed, and 
higher than it is broad; mandibles equal in length, tho upper being 
rather the deepest, and slightly curved from the base to the point; 
edges of both mandibles somewhat incurved, very sharp, and finely 
Berrated toward the point. Legs, as compared with those of others 
of the family, rather short. Neck also comparatively short, covered 
on its sides and front with long loose feathers which can be erected at 
pleasure, and on the back (of the neck) with down, the long loose 
feathers of the side meeting behind, and covering the downy part in 
certain attitudes, as^for oxample, when the bird passes through tho 
reeds und rushes. 

The Bitterns comprehended under the Prince of Conino’s subgenus 
Botauru* are widely diffused, but being solitary birds, haunting wooded 
swamps or reedy marshes, where they generally lie hid all day, and 
coming forth to feed at night, they are seldom seen. There ore several 
species of this subgenua, and of these the Night Heron or Qua- 


( Botauru* Stdlarii, Steph., Ardea Stellarit, Linn., Uccello Lepro and 
Trombutto of the Italians, Rohrtrommel of the Oermans, and Butor 
of the Frenoh) may be taken. The provincial English names of Mire- 
Drum, Bull of the Bog, Aa, will occur to many of our readers as being 
indicative, in common with Borne of the foreign ones, of the bellowing 
or drumming noise for whioh the bird is so famous. This deep note 
of the ‘ hollow-sounding bittern ’ is exerted on the ground at the 
breeding season, about February or March. As the day deolines he 


elongate, cyl 


•e waatMBp nearly so); body thick; wings present 
t very thiScfy covered with scales, and hsnoe slightly 
dally in the females. The larva has ten legs, and it 
•oil, and tuberoulated, aad has the head more or less 


the autumn, “making a singular kind of noise nothing like to 
lowing.” Bewiek says that it'soars as above described when it changes 
its haunts. Ordinarily it flies heavily, like the heron, uttering from 
time to time a resounding cry, not bellowing; and then Willughby, 
who well describes the bellowing noise or the breeding-season, 
supposes it to be the night-ravsn, at whose 'deadly voice ’ the super¬ 
stitious wayfarer of the night turned pale and trembled. " This, 


call the night-raven, and have such a dread of, imagining its cry 
portends no less than their death or the death of some of their near 
relations; for it flies in the night, answers their description of being 
like a flagging collar and haw such a kind of hooping cry as they 
talk of.” Others, with much .reason, consider the Qua-Bird above 
mentioned (whioh utters a loud and moot disagreeable noise while on 
the wing, conveying the idea of the agonies of a person attempting to 
vomit), to be the true night-raven. 

The food of the Bittern oonsists for the most part, as might be 
suspected from Its haunts, of aquatic animals. Pennant says that 



BITTERN. 


BITUMEN. 


frog* are its principal food, adding, “not that it rejects fish, for small 
trouts have been taken out of its stomach." 

The rude nest of the Bitterp is generally formed of reeds, sticks, 
fto., on some ‘ tump,’ to use Montagu’s expression, in a reedy marsh 
or well-clothed rushy moor, and contains four or fire pale green eggs. 
The time of incubation is about twenty-six days 

In the palmy days of faloonry the Bittern afforded the best of sport. 
We find it mentioned in the 'flights to the field, called great flights.’ 
“ There is yet,” says Tubervile, “ another ldnde of flight to the fielde, 
which is called the great flight, ss to the cranes, wild geese, bustard, 
birds of Paradise, bitters, shovelars, hearons, and many other such 
Uke.” Accordingly we find it protected by the severe penalties of 
the stah 25 Hen. VIII. o. 11, confirmed by stat. 8 and 4 Edw. VL & 7. 
One year's imprisonment, and a forfeiture of elghtpence for each egg, 
was the punishment awarded to those who destroyed or took away 
tire eggs of the 'bittour.' When the hawk had ‘bound with’ the 
bittern and brought it down, it was the duty of the falconer to make 
in apaoe to resoue her, by plunging the bill of the bittern into the 
ground, to prevent injury to the hawk; for when wounded the 
bittern is not daunted, but lies watching his opportunity to dart his 
spear-like bill at his enemy as Boon as he comes within his reach, and 
as he generally aims at tie eye, he should be approached with the 
greatest caution. The modem sportsman should beat for these birds 
with pointers or very dose-hunting spaniels; for they are moved with 
as much difficulty as a jack-snipe, and, like that bird, will often lie till 
they are almost trodden on, rather than take wing. 


a UG a/ivwiu rw nuunu uw vuv buvivuto| v 

littlo doubt that it is the ’Aorspfar (’EpssMr), of Aristotle. (‘ Hist. 
Anim.’ book ix, c. xviii.) In the same ohapter its sluggishness and 
the fable of its origin from slaves metamorphosod into birds are 
mentioned. Aristotle observes further that the *i4if especially strikes 
at the eyes; and in the edition of Belon (1557), ‘ enrichy de quatrains,’ 
we find the following verso below the figure of the ‘ butor: ’— 

“ En un Butor Pholx, pour re parens 
Fut par lea dleux change divlncmcnt. 

Un pareaaeux auaal communement 
Eat dit Butor, pour son peu d'alegreaae.” 

The flesh of the Bittern was formerly in high estoem (in the reign 
of Henry VIII. it was valued at a shilling), nor is it despised in the 
present day; when well fed, its flavour somewhat resembles that of 
the hare, nor is it rank and fishy, like that of some of its oongeners. 
The long claw of the hind toe is much prizod as a tooth-pick, and in 
the olden time it was thought to have the property of preserving the 
teeth. ■ 

A paragraph in the last edition of Pennant, signed J. L., written 
probably by Latham, states that this bird “ is said to inhabit the 
greater part of Africa; and is certainly found on the coast of Barbary, 



and presented to the Zoological Society by that gentleman. Colonel 
Sykes notes it as rare in Dukkun (Deccan), ana Mr. Gould as inha¬ 
biting the three continents of the Old World. In England inolosure 
and drainage have made the Bittern a very scarce bird, and its capture 
is no longer an ordinary event. 

In rise the Common Bittern is less than the Common Heron, bring 
about 24 feet in length. The bill is about 4 inohes long, brown above, 
greenish below; bides yellow; feathers on the crown black, shot with 
green, those of the hinder part of the head. neck, and breast long and 


Common Bittern {Botaurut itettarit). 


toes and claws long and slender, middle claw serrated on the inner' 
edge, most probably to aid it in securing its slippery prey. 

B. mimutui, the little Bittern, is also a summer inhabitant of Great 
Britain, and is the smallest British example of the family to which it 
belongs. It is a native of the southern parts of Europe, the south¬ 
western puts of Asia, and probably of Africa generally. It has bean- 
killed as far north as Sweden. It is found occasionally in Germany, 
and is not unoommon in Holland, and occurs in France, Provence, 
and Italy. 

B. lentiginoeui, the American Bittern, is not quite so large as the 
Common Bittern. It is a common bird in America from Hudson’s 
Bay to Carolina. It has different names in the various states, such as 
Indian Billet, Indian Hen, and Dunkadoo. In its habits and voice it 
is very like the Common Bittern. It has been shot several times in 
Great Britain; first at Fiddleton, in Dorsetshire, in 1804, and since 
then in several other parts of the country. 

(Yarrell, Briiith Bird * ; Thompson, Bird t of Ireland.) 

BITU'MEN, a Latin word used by Tacitus, Pliny, and other Boman 
writers. A considerable number of combustible mineral substances 
are sometimes arranged under the head of Bitumens; but ti;eir pro¬ 
perties vary greatly in some respects, as, for example, with regard to 
solidity, fluidity, and colour. The term Bitumen is however usually 
applied to two varieties, namely, Aepkaltum- [Asphaltum], and asofter 
kind called Elaetic Bitumen, which we shall now describe. 

Elastic Bitumen, sometimes called Fossil Caoutchouo, is a rare 
mineral product, which has hitherto been found in three places only: 
1st, in the Odin mine, near Costleton in Derbyshire, in a Secondary 
Limestone, accompanied by asphaltum, calcareous spar, fluor, blende, 
galena, and pyrites; 2nd, m a coal-mine of Montrehtis, a few leagues 
from Angers in France, it occurs among quartz and calcareous crystals, 
in the veins of grit of the Coal Formation; 3rd, in a coal-mine near 
South Bury in MassachuBsets, United States. 

Elastic Bitumen possesses the following characters!—It is brown, or 
blackish brown, and translucent in small portions; it is soft and 
elastic like caoutchouc, but sometimos it, is as hard as leather: it has 
the property, like caoutchouo, of effacing pencil-marks. Its density 
varies from 0-9053 to 1*233. It fuses readily, and at a higher tempera¬ 
ture it takes fire and bums with a sooty flamo : it sometimos leaves 
one-fifth of its weight of ashes, composed chiefly of silica and per¬ 
oxide of iron. If the Derbyshire Elastic Bitumen be subjected to 
distillation, it yields acidulous water and volatile oil, resembling that 
of naphtha in smell: the oil is neithor acid nor alkaline, slightly 
soluble in alcohol, but readily so in ether; after the distillation of the 
water and oil, a brown viscid mass remains in the retort, which is 
insolublo in water or alcohol, but is dissolved by ether and by potash. 
If the distillation be longer continued, an empyreumatio oil resembling 
that of amber is obtained, and a black shining coal remains. 

When the Elastio Bitumen of Montrelais is similarly treated, there 
is obtained a yellow bitter fetid oil, which is lighter than water and 
insoluble in alcohol, but it dissolves in tho alkalies. 

Elastic Bitumen swells when put into oil of turpentine or of petro¬ 
leum ; ether and oil of turpentine when boiling extract a kind of soft 
resin from the English and French bitumen, and this remains after the 
evaporation of the solvent: this resin is of a brownish-yellow colour, 
is bitter and inelastic; its weight is nearly half that of the bitumen 
employed. ... 

It is but slightly soluble in alcohol, but readily m potash; it is 
inflammable, and bums with a smell of petroleum; that portion of 
the bitumen which is insoluble in the ether and oil of turpehtine, is a 
grayish diy mass, resembling paper; it burns with difficulty, and 
carbonises; potash dissolves only a part of it. If after separating 
these two principles they are mixed together, the bitumen does not 
regain its elasticity. , 

Concentrated sulphuric acid does not act upon Elastic Bitumen; 
but when long boiled with nitric acid it yields resin, tannin, and a 
littlajriitroperic acid. According to the analysis of M. Henry, jun, 
the®astic Bitumen consists of 

English. French. 

Carbon .... 52*260 • • 58*260 
Hydrogen . . . . 7*496 . . 4*890 

Nitrogen .... 0 * 154 . . ’. * 0*104 

Oxygen ... • • • 40*100 • • 36*746 


at the Cape of Good Hope, and also in India and China.” Selby 

observes that its geographical distribution “ seems confined to Europe, Berzelius remarks that the difference 
extending nearly to the oonfines of Asia;’’ but it was in the collection *>-— >« ■« considerable. that 

formed in the neighbourhood of Trebisond by Keith K. Abbott, Esq., 


English. French. 

Carbon .... 62*260 • • 58*260 
Hydrogen . . . . 7*498 . . 4*890 

Nitrogen .... 0 * 154 . . ’. * 0*104 

Oxygen ... • • • 40*100 • • 36*746 

i^feo 100*000 

Berzelius remarks that the difference i^Psquantity of hydrogen in 
these specimens is so considerable, that if is surprising their properties 
are not more dissimilar. [Naphtha ; Petroleum.] 
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BIVALVE, a name applied to those forme of Shell-Fish whioh have 
two sheila or valves in contradistinction to those which have one shell, 
and which are called Univalve. [Molluscs.] Before the structure of the 
Invertebrate Animals was as well known as it is at the present day, the 
Barnacles and Sea Acorns, whioh have several external valves or shells, 
were referred to the Molhttca, under the name of Multivalves. 

BIXA, a West Indian genus of plants belonging to the natural order 
Flacourtiacece. It produces the substance called Amotto. The only 
species of any general interest in the genus is the Bixa Orellana, a 
native of the Malayan Archipelago, but now extremely common in 
the West Indies, where it is cultivated in rich moist soil by the sides 
of rivers. 



Bixa Orellana. 


1, A flower aeon hrom beneath; 2, a petal; S, an ovary with stylo and stigma; 
4, a sood out vertically, showing the embryo; 5, a ripe fruit. 

This plant forms a small tree with deep-green shining heart-shaped 
leaves, and clusters of purplish flowers, which are succeeded by capsules 
of a heart-shaped form, covered with stiffish bristles, and opening 
into two valves which contain, attached to their middle, a number of 
seeds covered with a soft, sticky, vermilion-coloured rind. It is the 
latter which furnishes the arnotto of commerce. According to F<5e, 
this substance is obtained by heaping up the seeds in water for several 
weeks or months, and afterwards pressing them, when the colouring 
matter separates and is afterwards precipitated in the water. Or the 
pulp is separated by washing and maceration, and the colouring matter 
precipitated by the aid of an acid, and taught upon fine sieves. Inde¬ 
pendently of the use of arnotto for staining cheese and butter, the 
Indians paint their person^ with it, and thus, it is said, dostroy the 
subcutaneous vermin with which they are infested. It acts os a 
purgative taken internally; but its reputed powers as an antidote to 
the poison of the cassava are imaginary. 

BIXINEAS, a natural order of plants named after the genus Bixa. 
The genua Bixa and its allies are now placed in the natural order 
Flacourtiacea. [Flacoubtlacbsl] 

BLACKBERRY. [Rubus.] 

BLACKBIRD, the English name for the well-known native songster, 
Merala vulgaris of Ray, Tardus Merula of Linnaeus, the Schwarz- 
Droaael ana Sbhwarae-Amsel of the Germans, Merle of the French, 
Merla and Merlo of the Italians, and Kdrrvpor or Ktkrevpet of the 
ancient Greeks. 

The Blackbird is too w e^ k nown to require a description, but a 
word or two on the subjeaVPff its habits may not be misplaced. There 
AN not wanting those who praise the song-thrush at tne expense of 
"the blackbird, alleging that, though the former commits depredation 
In our fruit-gardens in summer, it makes amends by its destruction of 


the shell-snails (Helix atperta and H. nemoralit); whereas the blackbird 
is a most notorious fruit-eater, without any such redeeming quality. 
That the thrush does this service is most true, but it is not less true 
that the blackbird is particularly fond of the shell-snails, which it 
devours in the same way as the thrush. In truth, small slugs and 
shell-snails, to use the expression of a garden labourer, form “the 
chief of its living,” while the thrush is equally fond of fruit in the 
season; but the plumage of the thrush is in its flavour, and it is often 
peeking away at the fruit without being Been. When disturbed it' 
glides away without noise; but the blackbird’s sharp cry of alarm as 
it escapes generally strikes the ear, if its black coat and yellow bill 
have not arrested the eye. ThuB much in justice to the blackbirds, 
for we know of instances where a war of extermination has been waged 
against them while the thrushes have been held sacred. 

Early in the spring the Blackbird begins to build its nest. A 
thick-set hedge-row, an insulated dose bush, a low ivied tree, are all 
favourite places. Moss, small sticks, root-fibres, are the materials, 
with an internal coat of mud-plaster, over which is a lining of fine 
dry grass. Four or five eggs of a bluish-green, variegated with darker 
markings, are here deposited. Aristotle (book v. o. 13) observes that 
it lays twice, and Buffon says that the first deposit ranges from five 
to six eggs, but the second only from four to five. The early season 
at whicnit begins to lay is often so cold as to destroy the first brood; 
moreover, the leafless state of the hedge or bush at that period makes 
the nest an easy prey to the school-boy. 

The Blackbird is in general shv, but thero are exceptions to the 
remark, as is proved by the following statement. In the spring 
of 1834 a pair of blackbirds built their nest in a faggot-pile close 
to the door of a kitchen-garden in the parish of Sunbury, 
Middlesex, where the garden-labourers were passing all day long 
wheeling manure into the garden, Ac. The nest was built among 
some dead thorns, there piled up, so low that the passer-by could look 
into it, and was very much exposed; but the parents, notwithstanding 
the curiosity of spectators, brought up their nestlings. This was a 
late brood; and as many early nests had been taken in the neigh¬ 
bouring hedge-rows, it is not impossible that the birds, disappointed 
of their first brood, might have been driven to choose a spot nearer 
the house for security. 

Albinos sometimes occur among these birds. Sovoral instances are 
recorded: the following is from 1 Loudon’s Magazine’ (No. 43, p. 596);— 
“ In 1829 a blackbird's nest, containing four or five young ones, was 
found at Kougham, near Bury St. Edmunds, Suffolk. One of the 
young ones differed in colour materially from the rest. Its eyes were 
rod, its bill was yellow (which is not usual in very young blackbirds). 
The nest was not taken till the young were fully fledgod. On attempt¬ 
ing to capture them, two or three mado their escape; the white one 
was safely caught. The red-eyed bird afterwards becarao nearly or 
wholly white, and it still retains this colour." In the British Museum 
there is a female of a dusky white or cream-colour with Yorkshire for 
its locality. Other instances are recorded. 

Bechstein, in his work on Cage-Birds, says, “ The white variety is 
very well known; (there is besides the streaked, tho black with a 
white head, and the pearl-gray.” The same author gives the following 
account of the musical properties of the Blackbird in confinement:— 
“ Its voice is so strong and dear that in a city it may be heard from 
one end of a long street to the other. Its memory is so good that it 
retains without mixing them several airs.at once, and it will even 
repeat little sentences, 'ft is a great favourite with the lovers of a 
plaintive, dear, and musical song, and may in these respects be pre¬ 
ferred to the bullfinch, whose voice is softer, more flute-like, but also 
more melancholy. The price of these two birds, if well taught, is 
about the same.’’ 

Tardus torquatus is called the Ring-Blackbird. [Tubdub.] 

RLACK-BONNET, one of the names of the Reed Bunting. 
[Embehiza.] 

BLACK-CAP, the common English name for theBlack-Cap Warbler, 
Der MiSnch of the Germans, Fauvette h Tfite Noire of the French, 
Caponera Gentile of the Italians, AtricapiUa of Aldrovandus, Cfurruca 
atricapilla of Brisson, MotacUla atricapilla and MotacUla moschita 
of Gmelin (the latter being the female), Sylvia atricapilla of Latham 
and of Bechstein, and Cwrruca atricapilla of Gould (‘Birds of 
Europe’). 

“Of all the birds,” says Sweet, “that reside in or visit the British 
I Blands there is none that can come up to the present for song except 
the nightingale, and by some persons it is more admired than even 
that bird. Its arrival in this country is generally about the first week 
in April, and the earliest that I ever saw was on the 25th of March. 
They leave us again about the end of September, sometimes a strag¬ 
gling one may be seen at the beginning of October: the latest I ever 
saw in a wild state was on the 15th of that month When it first 
arrives in this country its chief food is the early ripened berries of 
the ivy, and where those are there the blaok-oaps are first to be heard 
singing their melodious and varied song: By the time the ivy-berries 
are over the little green larvsa of the small moths will be getting 
plentiful, rolled up in the young shoots and leaves; this then is their 
chief food until the strawberries and cherries become ripe; after that 
there is no want of fruit or berries till their return, and there is no 
sort of fruit or berry that is eatable or wholesome that they will 
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refmie. After they have cleared the elder-berries in autumn they 
immediately leave us.” 

Nor is Sweet singular in his eulogy. All agroe in praising its 
melody. In Norfolk and in other places in Great Britain it is called 


XT' 




Black-Cap (Ourruca atrieapilla ), male. 


and has boeu taken in the north of Ireland. It visits also Suffolk and 
Norfolk, and the nbrthem counties of England. It is a summer visitor 
in Denmark, Norway, Sweden, and Lapland. 

The male Black-Cap is nearly 6 inches in length, and aboift 44 drachms 
in weight. Upper part of the head black; back of the neck ashy 
brown; upper parts of the body gray, with a greenish tinge; quills 
and tail dusky, edged with dull groen; breast and belly light ash- 
coloqr; legs and feet bluish-gray, or lead-colour; bill brown; irides 
dark hazel. 

The female is of larger size; the crown of the head is of an umber- 
brown or rust-colour; and the plumage generally is darker, and more 
inclining to greenish than it is m the male. 

The plumage of the young when they leave the nest resembles that 
of the female. 

Gardens, orchards, and thick hedges are the favourite haunts of the 
Black-Cap; and there, among brambles and nettles, or in some low 
bush, its nest is built. Dry Btalks of goose-grass and a little wool, 
lindd with fibrous roots, and frequently with a few long hairs, with 
now and then a little moss on the outside, form the structure. Four or 
five, sometimes six eggs of a reddish-brown, weighing about 35 grains, 
mottled with a darker colour, and sometimes dotted with a few astgr 
specks, are then deposited. Pennant speaks of a nest which he dis¬ 
covered in a spruce fir. Temminck mentions the hawthorn-bush os 
the most frequent place. 

The Black-Cap in a state of nature is with difficulty seen when 
singing, at which time it seems to take pains to secrete itself. White 
however, who saw it in this act, says that while warbling tho throat 
is wonderfully distended. 

In captivity it seems to be a great favourite not only from its song 
but from its attractive qualities. Even in a state of nature it is a 
mocking bird, and when caged it soon learns the notes of tho night- 
I ingalo and canary. Tho female is also, but in a limited degree, a 


the Mock Nightingale, and indeed, like the nightingale, it continues songster. _ _ .. .. , .. , » 

its song far into the night. Bechstein, who has paid so much attention Bechstein speaksi of the striking affection which J t sh wra f 
to the song of birds, says that it rivals the nightingale, and that many mistress:— It utters a particular sound.a mor otendernoteto 
persons even give it the preference. «If,” adds that author, “ it has welcome her; at hor approach he darts agonist the wires of his cap, 
Foss volume, strength, and expression, it is more pure, easy, and flute- and by a continued fluttering, 

like in its tones, and its song is perhaps more varied, smooth, and to express his eagerness mid gratitude. A young male, which I had 
11* te ” e * * put in tho hot-houao for the winter, was accustomed to receive from 

This fruit-eating Warbler is one of tho Ficedula so much prized my hand every time I entered a meal-worm ; this took place so regu- 
under the name ot Beccafico, though, as Bechstein well observes, every larly, that immediately on my arrival lie placed himself “" the little 
taste but that of the palate must be destroyed if this charming bird jar where I kept the informs. If T ^ 


probably is derived one of its Italian names, Gaponora d Edera. 1 he 
iifference of plumage in the males and females, and in the young 

. - , i .i <* i ___i:_Li .... 


BLACK-COCK, one of the English names for the Heath-Cock, tho 


ofM,™l« r d Jour, fium whom, till I b. u«urrd by exjwrienw, «■*•)' 

I must crave leave to dissent. __ _ ... ", ^ 


passage in tuo 4ytn cnapter oi tno ytn dook oi wuwo w»o ——-, » - - .. _. »• ^ 

^ a ^^d I ^t^lik^ t m^ner^ec^fioos 0 ^!nd kr bklk-c^pB, for these too are Capercailzie {Tctrao UrogaUu., Tennant ); or the, ^kelhanjr^ 
ment’ef aut^T^d°fblick^p at the^h^f that s^^ndihe |entiful: in thenorthern^countries, such as Denmark, Sweden, 

ratio ficeduli N^forlm simul coloremque'mutant... Hoc nomcn "W***2°*, JZTn"tWnneVb 


pencils save that of Edwin Landseer, the only painter who has given 
a true idea of it, is now the largest of its raco in the British Islands, 
of whose fauna it is one of tho principal ornaments. It is, says Tezu- 
minck, more widely diffused over tho central partB of Europe than tho 
Capercailzie {Tetran Urogattut, Tennant); or the Bakkelhan ( Telrao 
median, Meyer). In Germany, Franco, and Holland it is tolerably 
plentiful: in the northern countries, such as Denmark, Sweden, 


Somersetshire, and Devonshire possess it, and now and then it is seen 
in the heathy parts of Sussex and Surrey. In tho New forest, ami 
tho wild heaths on tho borders of Hampshire and Dorsetshire, in the 
neighbourhood of Wimborno, it is perhaps more common than it is 
anywhere else in the south. The Quantocks, and somo other uncul- 


ratio fioeduhs. JSam fonnam mmul coloremoue mumm noc nome.i ~ , . tUe h The Quantocks, and somootberuno.il- 

K6pvi.cs of the Greeks, and Beoeaflghi of tho Italians, naming it also Devonshire are its head-quarters in those counties, but it 
Atrieapilla; but in a subsequent edition, *enrichy de Quatrains’ P a ™2™', jt Bnarin( .i„ nad Northumberland plentifully, 
(small 4to. 1567), the Greek, Latin, and Italmnnames.idontiy lugi ► ^ ^ Highlands of Scotland tho Black-Cock is abundant, and it is 
wS^^hThe of' ’wfifiSi’ Inotber found in some of’the Hebrides. In North Wales it occurs sparingly, 

instances, in that of very next bird for example, the Greek and ft y J mnt of the haunts and habits of the Black-Cock 


Latin names given in tho folio edition are retained. 

Upon the whole, there is reason for coming to the conclusion that 
our Black-Cap is the bird alluded to by Aristotle. Bay seems to have 
been of this opinion, for he thus reoordB it in his ‘ Synopsis’ “ Alri- 
eamfla rive Ficedula, Aldrov.; 2vkoM> et M.Aayadpv^oj, Gracia; tho 
Black-Cap.” 

It occurs frequently in the greater portion of Europe, through the 
northern and eastern parts of which it is widely diffused. Temminck 
says that it is rare beyond the Apennines and Pyrenees.^ C. Bonaparte 
notea it as permanent and common near Home. It visits the southern 
ooaeta of England, from Sussex to the Land’s End. It visit. Wales, 

MAT, HIST. PIT. YOU L 


The following account of the haunts and habits ot the ttlacJt-UOCK 
is from the pen of Mr. Selby:— ..... ... 

« The bases of the hills in heathy and mountainous districts, which 
aro covered with a natural growth of birch, alder, and willow, and 
intersected by morasses clothed with long and coarse herbage, as well 
as the deep and wooded glens so frequently 'occurring in extansivo 
wastes are the situations best suited to the nabita of these birds, and 

# 

* Thin is an old name for the Black Game. Thus Turbevlle (1611) writes, 
ii if ,-our goshawks be onoe a good partrldger, beware that you let her not fleo 
the pout or the feasant.” 
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moot favourable to their increase. During the months of autumn and 
winter the males associate, and live in flocks, but separate in March or 
April; and, being polygamous, each individual chooses some particular 
station, fromPwhence he drives all intruders, and for the pn««urinn of 
which, when they are numerous, desperate contests often take 
At this station he continues every morning during the pairing season 
(beginning at day-break) to repeat his call of invitation to the other 



Mack-Cock (Tit mo tetrU). 


sex, displaying a variety of attitudes, not unliko those of a turkey- 
cock, accompanied by a crowing uote, aud one similar to the noise 
made by the whetting of a soytko. At this season his plumngo 
gj^hibita the richest glosses, and the red skin of his eyebrows assumes 
a superior intensity of colour. With tho causo that urged their tem¬ 
porary separation their animosity ceases, and the male birds again 
associate and live harmoniously together. Tho female deposits her 
eggs in May; they are from six to ten in number, of a yellowish-gray 
colour, blotohed with reddish-brown. The nest is of most artless con¬ 
struction, being composed of a few dried stems of gross placed on the 
ground, under the shelter of a tall tuft or low bush, and generally in 
marshy spots where long and coarse grasses abound. Tho young of both 
sexes at fust resemble each other, aud their plumage is that of tho hen, 
with whom they continue till tho autumnal moult tokos place; at this 
time the males acquire tho garb of the adult bird, and quitting their 
female parent join the societies of their own sox. The food of the black 
grouse, during the summer, chiefly consists of the Hoods of some 
species otjvmcn*, the tender sliootB of heath and insects. In autumn tho 
Crowberry or Crowcrook ( Empetrum nigrum), the Cranberry ( Vaccinium 
oxycoccoa), the Whortleberry ( Vaccinium Vilit Jdtea), anil the Trailing 
Arbutus (Arctoctaphylo* Uva Urn), afford it a plentiful subsistence. 
In winter, and during severe and snowy weather, it eats the tops and 
buds of tho birch and alder, os well ns the embryo shoots of tho fir 
tribe, which it is woll enabled to obtain, os it is capable of perching 
upon trees without difficulty. At this season of the year, in situations 
where arable land is interspersed with the wild tracts it inhabits, 
descending into the stubble grounds, it feeds on grain.” 

Linnsous says that the young are brought up upon gnats. 

That the Black-Cock was known to the ancients there is little doubt. 
Aristotle, in the first ohapter of his 6th book, whore lie is speaking 
of the nldifioation of birds, says that “ Those which are not strong of 
flight, such os partridges and quails, do not lay in neats (properly so 
called) but on the ground, merely collecting together materials (pKriv ): 
so also do the larks (it4pv8«) and the tetrix.” At the end of the 
chapter he says, “ But the Tetrix, which the Athenians coll Ourax, 
neither makes ita nest upon the bare ground nor yet upon trees, but 
upon low plants (M rots tfmrois) answering to Tern* 

minok's description—‘ niche dans les bruy&res ou dans les buissons 
to Selby's—under the shelter of a' tall tuft or low bush, generally 
where long and coarse grasses aboundand to Graves’s—“ on any 
dry grass or heath, without any appearance of a nest, but most gene¬ 


rally in the midst of a high tuft of heath.” This Tetrix-, then, which 
the Athenians called Ourax, waa not improbably our Black-Cock. 

Pliny’s description (cap. xxii. lib. x.)—“ Decfct tetraonas suus nitor 
absolutaque nigritia, in superciliia cocci rubor”—looks very like our 
bird, though the passage occurs in his chapter on Geese, and so it 
struck Belon. The tetraones mentioned in oompaay with the peacocks, 
guinea-fowls, and pheasants, in chap. xii. of Suetonius (in ‘ Gang.') were 
probably the same. 



Gray lien (Tetrao tetrix), female. 


The flesh of the Black Grouse is much esteemed. The different 
colour of the flesh of the pectoral munoles must have Btruok every 
one. The internal layor, which is remarkably whito, is esteemed the 
most delicate portion. Belon goes bo far as to say that tho three pec¬ 
toral muscles have three different flavours : the first that of beef, tho 
next that of partridge, and the third that of pheasant. 

Male. —Weight of a fine spocimen about 4 pounds; hill dusky black; 
iridea hazel; head, neck, breast, back, and rump glossy black, shot 
with steel-blue and purple; eye-brows naked, granulated, and of a 
bright vermilion red; Wily, wing-coverts, and toil pitch block; 
secondaries tipped with pure white, and forming with tho neighbour¬ 
ing coverts a band across each wing; under tail-coverts pure white; 
legs furnished with hair-like feathers of a dork-brown, speekled with 
gray; toes poctinated; toil black—the exterior foathers bend outwards, 
and are much longer tlian thosoin the middle : this arrangement gives 
the singular curvature and forked shapo to the tail which distinguishes 
tho bird. 

Female. —Weight idwut 2 pounds; general colour ferruginous, barred 
and mottled with block above, paler below, with dusky and brown boro; 
under tail-coverts whito, streaked with black; tail orange-brown, 
speckled with black, showing a slight disposition to be forked, tipped 
with grayish white. 

No person is permitted to kill, destroy; carry, sell, buy, or have in 
his possession, any Heath-Fowl, commonly called Block Game, between 
the 10th of December and 20th of August. The limitation in the New 
Forest, Somerset, and Devon is greater, being from the 10th of 
Deoember to the 1st of September. 

Hybrid*. 

Several well-authenticated instances have occurred of hybrids bred 
between the Common Pheasant and the Gray Hen. White, in his 
‘ History of Selbome,’ gives an account of a bird, of which the Hon. 
and Rev, W. Herbert says, in a note to White’s ‘ Selborne,' 1838, “ I 
saw this curious bird stuffed in the collection of the Earl of Kgremont 
at Petworth, and I have not the slightest hesitation in pronouncing 
that it was a mule, between the black cock and the common pheasant. 
I did not entertain the slightest doubt on the subject: Mr. Markwick’s 
suggestion that the bird may be an old pea-hen is very weak. He 
might as well have said an ostrioh. Neither in size; shape, nor colour 
had the bird the least affinity to a pea-fowl. I can also most post- 
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tively assert that this bird was not, as suggested in a note (p. 848), a 
hen pheasant with the feathers of a cock. Such birds are well known 
to me, and it noways resembled them. To Mr. White’s description of 
the bird above, where he says that the bock, wing-feathers, and tail 
were' somewhat like the upper ports of a hen partridge, I scratched 
out at the time the words ‘ somewhat like,’ and wrote in the margin 
* much browner than,’ and with that correction I believe Mr. White’s 
description to be quite correct.” 

Notwithstanding Mr. Herbert’s opinion, Mr. Yarrell has stated his 
conviction that the hybrid grouse of White’s ‘ Natural History of 
Selbome ’ to be a young Black-Cock having nearly completed his first 
moult. 

Of undoubted coses of hybrids arising from a mixture with the Gray 
Hen, the following ore related. 

At a meeting of the Zoological Society on the 24th of June, 1834, 
Mr. Sabine called the attention of the meeting to a spocimon of a 
hybrid bird between the Common Pheasant (Phaiianiu C’olehicu», 
Linn.) and the Gray Hen (Tetrao tetrir, Linn.), which was exhibited. 
Its legs were partially feathered; it bore on the shoulder a white 
spot; and its middle tail-feathers were lengthened. Mr., Sabine stated 
lus intention of entering at some length into the history of hybrid and 
cross animals in connection with his description of this bird, which 
was bred in Cornwall. This bird was a male. 

On the 12th of May, 1835, at a meeting of the same society was 
read Some Account of a Hybrid Bird between the Cock Pheasant 
(Pkatianu* Colehicuu, Linn.) and Gray Hon (Tetrao tetrix, Linn.), by 
Thomas C. Eyton, Esq.’ This paper was illustrated by the exhi¬ 
bition of the preserved skin of the bird, and also of a drawing made 
from it. . 

The subjoined table showB some comparative measurements between 
the hybrid bird in question (the Cock Pheasant) and the Gray Hen:— 


Length of tho tarsus. 

Length of the middle toe . . . . 

Expansion of tho wings. 

Length of the middle tail-feathers . . . 

Length of the Intestinal canal from rent 1 

to gurnard. j 

Length from the vent to the emeu . . . 

Length of the ctcoa. 


Gray Itcn 

Ilyin id 
Bird, 
female. 

Male 

Pheasant. 

Ft. In. 

Ft. In. 

Ft. In. 

« 2* 

0 2| 

o 3,y 

0 2* 

0 2) 

0 2f„ 

2 0 

2 2 

2 4 5 

0 4 

0 7) 

I 7" 

4 2 

3 SJ 

4 0 

0 *6 

0 51 

0 4| 

2 0 

2 0* 

0 Bj 



Fig. 1.—The I’rcters, ranging ftom 
the kidneys to tho bladder, 
fl, Aorta ; b, bifurcation ; e, abdo- 
' minal mnsoles turned down; rf, tho 
’ rectum cut and tied; e, bladder; 


The late Mr. W. Thompson, of Belfast, has also described a hybrid 
of this kind that was shot in Wigtonshire (‘Mag. Zool. and Bot.’ vol. i.). 
Mr. Yarrell, in tho second volume of his ‘British Birds/ lias also 
recorded other instances. 

BLACK FISH. [Ckntbolofhus.] 

BLACK JACK, the name given by miners to tho Sulphuret of Zina 
[ZlNC.l 

BLACK-THORN. [Prunos.1 

BLADDER, or Vesica Urinaria, so called to distinguish it from the 
Gall-Bladder, is a musculo-membranous bag or pouch, which serves as 
a temporary reservoir for tho urine; it crauuuuicates with the kid¬ 
neys by means of the ureters, and opens ■remally by means of the 
urethra. 

The urinary apparatus is confined to the red-blooded classes of 
animals, all of which have kidneys, whilst some orders and genera 
have no urinary bladder. In quadrupeds the bladder is of a pyriform 
shape, and is completely surrounded by the peritonmum or serous 
liniug of the abdomen; and it may be taken as a general rule that it 
is smaller, stronger, and more muscular in carnivorous than in grami¬ 
nivorous animals; in the latter it is almost membranous, and in some 
of them is particularly huge- 

In the wholo class of birds there is no urinary* bladder, and the 
ureters open into the cloaca, a musculo-membranous bog, which takes 
the place of the rectum, bladder, and uterus, and servcB as a reservoir 
for the solid excrements, the urine, and eggs. The urine in these 
animals dilutes the fences, and deposits tho carbonate of lime which 
constitutes tho basis of the shell. The urinary bladder exists in seve¬ 
ral genera and Bpecies of fishes. 

In the human subject tho urinary bladder is placed in the pelvii 
or basin immediately behind the symphysis pubis, and Ijefore thi 
rectum, or terminal portion of tho intestines, in the mole; bul 
it is separated from it in the femalo by the uterus and vagina. 
Its form and relations vary aooording to the age of the individual. 
In infancy it is of a pyriform shape, and is contained almost 
entirely in the abdomen, thus resembling its permanent condition it 
quadrupeds. At this period it may be considered as consisting o 
three portions; the narrow tapering part, or neck, the upper roundec 
portion, or fundus (sometimes called summit), and the mtermediat* 
portion, or body; but as the pelvis oxpands the bladder gradually 
subsides into it, and undergoes a remarkable change of form. Thus, 
in the adult its figure is that of a short oval, compressed at the fore 
rad book part; its lower surface subsides on tho rectum, and expand¬ 


ing forms what is termed by anatomists the has fond of the bladder. 
This change of form is dependent not only upon the enlargement of 
the cavity in which the bladder is contained, but also upon tho woight 
of the fluid which it habitually sustains, rad thus in advanced age it 
is more deeply sunk in tho pelvis than in the middle periods of life. 

In the female its tranavcrso diameter is greater than m the male, in 
consequence of the nntero-posterior diameter of tho pelvis being 
ancroachod upon by the uterus. Its capacity varies in the different 
periods of life; and as a general rule it may be said to increaso in 
proportion as the individual advances in years, and to be greater in 
females than in males. ItB capacity is modified in different individuals 
by their habits and the natural 
exorcise of its functions. It is 
more particularly changed by 
disease; thus, from the effects of 
long-continued irritation it maybe 
reduced to such a stato that it 
will not contain more than n few 
drops of urine; and, on the con¬ 
trary, when from any cause its 
contents cannot be duly evacuated, 
it may be distended so as to con¬ 
tain many, quarts of urine, and 
occupy a large proportion of tho 
abdomen. Its ordinary capacity 
may be estimated at a pint and u 
half. 

The neck or constricted portion 
of tho bladder is compared to a 
truncated cone, longer at tho 
sides and below than abovo. In 
infancy, owing to the position of 
tho bladdor, its direction is 
oblique; for a similar reason it. 

is horizontal in the adult; it //, ureters; gg, kidneys, 
differs in structure from the rest 
of the organ. The neck, which is formed of a somewhat fibrous 
whitish substance, is the couuecting medium between tho bladder 
and tho urethra. Its posterior part rests on the rectum; its anterior 
is surrounded, at least below and at tho sides, by the prostate gland, 
which is peculiar to the male, and is composed of an aggregation 
of mucous follicles, disposed so as to form three lobes, ono ou each _ 
side of the liock of tho bladder, and one below called tho middle lobe, 
which forms a slight projection into tlie opening of the urethra. 

The bladder, like the other hollow viscera, is composed of throe 
layers, or coats, united to eaeh other by cellular tissuo; these coats are 
the peritoneal or serous, tho muscular, and the mucous. Thu 
peritemcal coat has been already described as investing only a portion 
of the organ; it is united to the imiseulur coat by cellular tissue, 
which is extended over tho wholo of tho latter, being however thinner 
under the poritomcul coat than elsewhere. The muscular coat has 
been described by some anatomists as a distinct muscle uuder the 
name of detrusor urimo; it is composed of pate fibres interlacing in 
all directions. Throe distinct layers huvo been described, but it is 
sufficient for all useful purposes to say, that the superficial fibres ore 
directed in the course of the axis of the bladder; that at the sides 
they are more and more oblique; and that tho more internal fibres 
assume a circular direction as they approach tho neck of the bladder, 
so that some anotomists have described them in this part as a distinct 
muscle, under tho name of sphincter vesicas. This reticulated 
structure of tho muscular coat enables tho bladder to contract so 
perfectly as to expel every drop of its contents. 

When tho bladder is much distended, the muscular coat becomes 
attenuated to such a degree, that it is difficult to distinguish it from 
cellular tissue. Sometimes its fibres bocomo bo much enlarged from 
the effects) of long-continued irritation and overaction of the organ, 
that they form projecting lilies or columns under the mucous coat; 
this appearance of tho bladder is dessignated by tho French Vessie h 
Colonnos. Tho mucous inombrano is occasionally protruded .between 
these columns, forming sacs, or pouches, in which urinary calculi are 
sometimes lodgod; those calculi are then said to be encysted or 
sacculated. The muscular coat is united to tho third, last, or mucous 
coat by a distinct layer of cellular tissue, to which the term nervoua 
or vascular coat is sometimes improperly applied. The mucous coat, 
or lining of the bladdor, belongs to that division of the mucous 
membranes denominated genito-urinary; it not-only linos the bladder, 
but is prolonged upwards along the ureters into the kidneys, rad 
downwards along tho urethra ; it is of a pale rose-colour, is smooth 
when the bladdor is distended, rad corrugated when it is empty; it 
secretes a viscid fluid termed mucus, which protects it from tho 
acrimony of tho fluid with which it is constantly in contact. Three 
openings are seen in it; two situated posteriorly, about an inch and a 
half from each other, which are the openings of the ureters, rad ono 
anteriorly, which is the opening or the urethra. Extending from 
the openings of the ureters to that of the urethra are observed two 
prominent lines, which are formed by muscular fibres elevating tbe 
mucous coat; these lines form the sides of a triangle, the base of 
which is an imaginary line drawn between the openings of the ureters 
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the apex is at the urethra. The apace thus marked out ia denomi¬ 
nated the trigone veaicale; it ia paler than the rest of the internal 
surface of the bladder, ia possessed of peculiar sensibility, and is 
smooth in tho contracted as well as in the distended condition of tho 
bladder. 

The two prominent lines which form the sides of the trigone 
vesicale, according to Sir C. Bell, are distinct muscles, the muscles of 
the ureters. They .have their fixed point or origin at that prominence 
or tubercle existing at the inferior surface of the urethra, which has 
been already described as formed by the middle lobe of tho prostate, 
their insertion or moveable point being at the opening of the ureters. 
Their use is to assist in the contractions of the bladder, to support 
and close the mouths of the ureters, and to preserve the obliquity of 
these canals by drawing them down during the contractions of the 
bladder. The tubercle whence these muscles' arc supposed to take 
their origin is termed tho luette or uvula vesica); but these terms 
are more particularly applicable to it when enlarged and diseased. It 
then forms a prominent tumour at the orifice of the urethra, sets 
the part of a valve, and becomes a troublesome cause of retention of 
wind. 

The arteries of the bladder are derived from the internal iliac and 
its branches; its veins ompty themselves into the internal iliac vein ; 

these vessels are most abun¬ 
dant about its neck and bos 
fond. The lymphatics fol¬ 
low tho course of these ves¬ 
sels. The nerves are of two 
kinds, the ono derived from 
the sacral plexus of tho 
cercbro-spinal system, the 
nerves of animal life; the 
other derived from the 
hypogastric plexus of the 
sympathetic, the nerves of 
organic life. 

The direction of tho blad¬ 
der is oblique, being inclined 
sotnewhut forwards and up¬ 
wards. In proportion to 
the degree of distension the 
obliquity is increased, in 
consequence of the neck 
being fixed. It is retained 
in its position by two lateral 
e, recti muscles; ligaments, one on each side, 



/ t 

Fig. 2.—Side view of the lilsddcr of an 
adult male. 

Fubra; 4, sacrum ; 


d a, rectum; r, bladder; / vas deferens;-^ ml nuterior ligMmmt; 
o, ureter; h, resicula ncminuliu; t. prostate .« , . , v 6 , ’ 

gland; j, urethra; kick, peritonaeum, re- tlu , ligaments aro 

fleeted from rectum upon bladder, thence upou prolongations of the fascia 
the recti muoclcB. iliaca, which passing down 

into the pelvis assumes the 
name of fascia pelvica, and becomes identified with the prostate gland 
and side of the bladder. Tho anterior ligament is double, and it isformed 
by the fascia tronsveraaUs, which passing down behind the symphysis 
pubis is reflected upon the upper surface of the prostate gland; from 
the point of reflection two strong fasciculi of fibres pass to the anterior 
surface" of the bladder. These ligaments are sometimes called tho 
proper ligaments of the bladder to distinguish them from certain folds 
of the peritonaeum, sometimes called false ligaments. As the bladdor 
is peculiarly interesting in a surgical point of view, anatomists have 
endeavoured to describe it precisely, and with this view they have 
divided it into six regions or surfaces—an anterior, a posterior, two 
lateral, a superior, and an inferior. 

The anterior surface, in the collapsed state of the organ, lies behind 
the symphysis pubis, with which it is connected by loose cellular 
tissue; when distended, the bladder rises, and its anterior surface 
comes in relation, or in oontact, with the recti muscles of the abdomen. 
The posterior surface is covered by the poritomeum, which in the 
male is reflected upon it from the rectum, in the female from the 
uterus and vagina; it is then refleeted from the sides of the bladder 
to the iliao fossae; at the points of reflection it forms folds, one on 
each aide and two posteriorly; these have been improperly described 
as ligaments, for instead of confining the bladder they serve rather as 
provisions to facilitate its expansion. 

The lateral regions are partially covered by the peritonaeum; running 
along thorn we find the umbilical arteries, or their remains, in both 
aox«% and the vasa deferentia in the male. The superior region, or 
fundus, is partially covered by the peritonaeum, which is reflected 
thence on to the inner surface of the recti muscles; it has a fibrous 
oord attached to it termed the urachus, whioh lies between the 
peritonaeum and the recti muscles, and being accompanied by the 
remains of the umbilical arteries extends to the umbilicus, where it 
becomes identified with the abdominal aponeuroses. This fibrous cord 
appears to be useful in retaining the bladder in its situation, for never 
In the human subject, exoept in certain oases of malformation, which 
are very rate, does it present the form of a canal, such as it is found 
to be in theyoung of certain quadrupeds, in which it is the medium 
of communication between the bladder and a bag, or sac termed the 
allantoid. 


The secretion of the urine is performed by the kidneys [Kidney] ; 
it is constantly going on, and does not exhibit those alternations of 
action and repose observable in the other secretions. 

The urine, being secreted, dribbles along the ureters, and its 
descent ia probably aided by the contractility of those tubes and the 
impulse- of the neighbouring arteries. It drops into the bladder and 
gradually distends it, but it is prevented * from regurgitating 
into the ureters in consequence of these tubes taking an oblique 
course between the muscular and mucous coats before they perforate 
the latter. As the urine accumulates, these tubes are more and more 
compressed, and the obstacle to regurgitation is increased ; but the 
column of urine descending along the ureters, being higher than 
that contained in the bladder, is not prevented from entering 
into it. . 

When a sufficient quantity of urine is accumulated in the bladder, 
varying according to the degree of irritability of tbo organ, a general 
uneasy sensation is produced, and a more particular one referred to 
the trigone vesicale ; the diaphragm and abdominal muscles are callod 
into action, the resistance of the neck of the bladder is overcome (the 
sphincter, if we admit its existence, relaxes), the muscular fibres of 
the bladder contract, and aro able without further assistance to 
evacuate every drop of its contents. 

BLADDER-CATCHFLY. [Silkne.] 

BLADDER-GREEN. [Rhamnus.] 

BLADDER-NUT. [Staphylea.J 

BLADDER-SENNA. [Colutea.1 

BLADDERWORT. [Uthicularia.] 

BLAKEA, a genus of plants belonging to the natural order 
Mdattomocea, named by Dr. Patrick Browne in honour of Martin 
Blake. The species are trees or shrubB with largo showy rod flowers. 
The calyx is girded with from four to six broad scales; the coralla 
with six petals; the fruit a 6-celled berry, crowned with tho calyx. 
The leaves have from throo to five nerves, B. quinquenervit, Aublet, 
B. triplinervii, Linntcus, is a native of Brazil, Guyana, and Tri¬ 
nidad-. It produces a large yellow berry, which is eaten in the 
countries where it grows. li. paratilica is a native of Guyana and 
Maranham, having red flowers. It is a climbing shrubby plant, rooting 
itself in other trocs. It yields a colouring matter employed for dyeing 
red. 

BLAPS (Fabricius), a genus of Insects belonging to the order 
Ooleoptera, of the section Heteromcra, and family Melanoma (Latreille). 
The principal generic characters are ;—Antenna) with the two basal 
joints short, their breadth equalling their length; the third joint long, 
exceeding that of the two following together; the three following 
joints are longer than broad; the remaining joints nearly round, 
excepting the terminal one, which is round at the base and acuminated 
towards its extremity; maxillary palpi with the terminal joint 
flattened, and when viewed from abovo or below somewhat 
hatchet-shaped; thorax broad, sides rounded, posterior margin 
straight: abdomen oblong-ovate, excoding the thorax in width: elytra 
generally soldered together, incurved so aB to embrace the sides of the 
abdomen, more or less acuminated towards the apex, and prolonged to 
a point at the apex. 

The species of this genus are tolerably abundant, and frequent 
dark damp situations, such os the caverns in rocks, Ac. In this 

country there are only two well- 
authenticated species, Blapt obtuta 
and B. mortitaga : the latter is very 
common in our kitchens and cellars 
(in company with the cockroach); 
the former is much less abundant. 
It . is occasionally found with B. 
mortiiaga. 

Both species are of an obscure 
black colour, and about three- 
quarters of an inch in length. As B. 
& l mortitaga is a well-known common 

species, we will merely mention 
the characters, distinguishing the 
rarer one from it. The first striking 
difference is the superior breadth in 
B. obtuta; the antenna) are shorter, 
the fourth, fifth, and sixth joints are 

a, Blapt obtuta, rather above the scarcely longer than broad (while 
natural size; l, so antenna of the j n £, mortiiaga their length iB nearly 
samemngijjfled. double the breadth): the thorax 

has its hinder angles rounded (in mortitaga they are acute) : the legB 
are much shorter in proportion, and the elytra are distinctly punctured. 

Baker relates that he kept a Darkling Beetle (B. mortitaga) three 
years without food. 

(Kirby and Spence, Introduction to Entomology.) 

BLA'TTIDAS. a family of Insects of the order Orthoptera .— 
Distinguishing characters: tarsi 6-jointed, the under wings folded 
longitudinally only, head hidden by the thorax; body oval or rounded, 
and depressed; antennae long and thread-like, and composed of a 
great number of very minute joints; palpi long; thorax large, slightly 
convex, generally broader than long, and as it were a shield, covering 
tire head and base of the wing-cases, which latter are of a parchment- 
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like nature, and ramified with nervea; one elytron laps oyer the i 
other J.vthe posterior extremity of the abdomen ia furnished with two 
conical articulated appendages; legs furnished with spines. 

The Blattidce are extremely active voracious insects, some species 
apparently eating almost anything that comes in their way. Hr. 
Stephens enumerates seven species indigenous to this country, and 
four that are not strictly so; among the last mentioned, the well- 
known and troublesome Cockroach (Blatta oriental it) may be enume¬ 
rated. It is said to have come originally from Asia, but on this point, 
there is some little doubt; the nocturnal habits and ravages of this 
species are too well known to need description. The male in its 
mature state has wings extending only half the length of the body; 
the female has only rudimentary wings; her eggs, which are about 
16 in number, are deposited inclosed in an 'oblong, nearly cylindrical, 
but slightly compressed case, with an elevated serrated edge on one 
side : this at first is of a whitish oolour, but after a little time becomes 
brown and of a firm nature; the femalo carries this case about with 
her at first, fixed to the abdomen by a gum-like substance. From this 
asylum the young make their escape by emitting a fluid which softens 
a part of the case. 

The species of this family have been divided into two genera by 
Latreille; Blatta and Kakerlac (a named used for the Blatta by the 
American colonists), the latter division including those species in which 
the females are apterous (of which the B. orientalis forms a type), 
and the former those in which both sexes possess wings. 

The number of exotic species of this tribe is very great; the 
indigenous species of this countiy are— B. Germanica, pattens, ptrspi- 
ciUaris, Panzeri, nigripes, livida, pallida, and Lapponica. Host of 
these are comparatively small, and are found in woods; the last- 
mentioned species is said to swarm in the huts of the Laplanders, 
where it commits great havoc, and in conjunction with Silpha 
Lapponica has boon known to dovour their whole supply of dried 
fish in a single day. 

(Kirby and Spence, Introduction to British Entomology ; Stephenson, 
Illustrations of British Entomology.) 

BLAUW-BOC, or BLUE BUCK. [AimLonsjB.] 

BLAZING-STAR. [Hklonias.] 

BLECHNUM, a genus of plants belonging to the natural order of 
Ferns and the tribe Adiantaria. It has its thecae in a continuous 
line parallel to tho midrib upon the transverse anastomosing veins, 
and covered by a continuous scarious indusium. There is but one 
British Bpecics of this genus, the B. borealt, Hard Fern. It has 
barren pectinato-pinuatifid fronds, with broadly linear rathor obtuse 
pinna;, fertile frond pinnate,’ pinna; linear acute. This plant is 
exceedingly common in Great Britain, and is found almost everywhere 
in woods, on commons, heaths, and all uncultivated ground. It occurs 
in every European list of plants, and has been found in Northern 
Africa and North America. It is the Lomaria Spicant of Deaveux, 
who is.followed by Hr. Newman, in his ‘History of British Ferns.' 
Linnccus described it as an Osmunda. The roots of this fern are 
block, tough, and wiry; the rhizoma tufted and hairy. The other 
species of Blechnum are inhabitants of South America, Australia, and 
the Cape of Good Hope. They are frequently cultivated in collections 
of Ferns. (Babington, Manual ; Newman, History of British Perns.) 

BLE'DIUS, a genus of Insects of the order Coleoptcra and family 
Stenida. Antennee with the basal joint very long, the remaining 
joints bent at an angle with the first; auxiliary palpi with the 
second and third, joints largo, terminal Wtio slender; mandibles 
armed with a tooth internally towards the apex; body elongate and 
cylindrical; head furnished with two tubercles or spines; thorax 
armed with a horn in the males; legs short, the four anterior tibiio 
broad and flat, having numerous spines on the external part; tarsi 
four-jointed. 

Tho Bledii appear to be peculiar to the sea-coast, where they 
burrow in the wet clay or sand near pools of water, by means of the 
spinod anterior tibiio above described. They are gregarious in their 
habits. Three species have been discovered in this country, all 
of which ore of a black colour, with the wing-cases moro or less rod. 

Bledius tricomis, in the male sex, has two short horns on the 
hoad, and one long smooth horn proceeding horizontally from the 
front of the thorax. Length about 3-12ths of an inch. 

B. Taurus, in the male? has two long and slender horns on the 
head; the thoracic horn is pubescent at the apex; about the same 
size as the last. 

B. Buddii has short acute horns on the head, and the thoracic 
horn pubescent at the apex; it is rather leas than the two foregoing 
species. 

BLE'HUS, a genus of Insects of the order Coleoptcra and family 
Harpalida. Head almost as large as the thorax, the portion joining 
the anterior part of the eyes distinctly elevated; antennte very 
long; palpi with the terminal joint somewhat conical and rather 
acute; labium slightly notched in front; thorax considerably narrowed 
posteriorly ; body elongate and rather depressed; wings ample; the 
joints of the anterior tarsi of the male dilated. 

About six British species of this genus have been discovered, thi 


although generally placed in this genus we do not consider as strictly 
belonging to it, B. fasciatus, which may be considered the type of 
the genus, is rather more than 2-12th* of an inch in length, and of a 
pale ochre-cnlour, with a blue-black fascia crossing the elytra. This 
beautiful little spccios has been found near London, and in various 
other parts ; but, like all the species of this genus, is rather scarce. 

BLENDE, a name particularly given to Zinc-Blende, but most 
commonly used by mineralogists as denoting an order which in the 
system of Professor Jameson of Edinburgh contains the following 
genera:—Manganese-Blende, Zinc-Blende or Garnet-Blende, Antimony- 
Blende, Ruby-Blende. The word is probably derived from a German 
verb (used only in combinations) signifying to mix: the term ‘blende’ 
signifies a mineral which contains no ore—in fact a psoudo-galena. 
[Zinc.] 

BLE'NNTUS^Blennies (French, Baveuscs), a genus of Fishes of the 
section Acanthopterygii and family Gobioida (Gobies). Both the Greek 
and the French names have been applied to this genus from the mucous 
matter with which the bodies of these fishes are cuvered. They 
may be easily distinguished by their having the ventral fin placed 
before the pectoral, and containing generally but two rays. Tho 
head is short and rounded; teeth long and slender, and placed in a 
single row; body long, compressed, smooth, and possessing only one 
dorsal fin, which extends nearly the whole length of the bock; they 
have no air-bladder. 

The species of this genus are small, live in shoals, but not in great 
numbers. They are very active and tenacious of life, and frequent 
rocky coasts, where they may often bo found in the pools of water 
left by the tide, hiding themselves among the weods and in the 
crevices of the rocks. * 

Tho genus Blennius of Linntcus, in Cuvier's ‘Rfcgne Animal,' is 
divided into the following subgenera: My .codes Salarius, Clinus, 
Cirrhibarba, Maratnoides, Opistagnathus, nnd Zoarcus. At present we 
confine ourselves to the Blennios, properly so called, of which, 
according to Mr. Yarrell, we have five species frequenting our coasts. 
The first, B. Montagui, Montagu’s, or Diminutive, Blenny, is generally 
of an olive-green alsive, spotted with pale-blue shaded to white; 
belly white, pectoral fins spotted with orange. The head, viewed 
laterally, forms an obtuse angle in front, aud Is furnished with a 
transverse conic or angular fimbriated crest. The dorsal fin has 
30 rays, pectoral 12, ventral 2, anal (which extends from the vent to 
tho tail) 18, and tho caudal (which is rounded) 14. It is found on 
the south coast of Devon. 

B. ocellaris, the Ocellated Blenny, or Butterfly-Fish, is scarcely three 
inches long, the head is rounded, the part anterior to tho eyes very 
short, and above tho eyes two slender fimbriated appondoges are 
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situated; body elongato; dorsal fin extending from the back part of 
the head to tho tail, and consists of 20 rays, of which the first is con¬ 
siderably longer than the rest, the nino following diminish in length to 
the eleventh, which is shortest, the twelfth uearly double the length 
of the last, from this the remaining rays gradually increase in length 
to about half-way, and then decrease towards tho tail; a large dark- 
brown spot extends from the sixth to the ninth ray. The pectoral 
fins have each 12 rays, ventral 2, anal 17, and caudal 11. The body 
is of a pale-brown colour, varied with patches of a deeper‘hue; the 
pectoral and ventral fins aro darker than the others. This species 
frequents the coast of Devonshire and elsewhere, but is not common. 

B. yattorugine, the Gattoruginous Blenny, is about five or six inches 
in length; it is elongate, rather robust anteriorly, tho forehead slopes 
considerably from tho posterior part to the anterior; tho head is 
grooved between the eyes, and furnished with two branched mem- 
branos situated just above the eyelids; the dorsal fin extends from the 
back part of tho head to tho tail, tho central part is very slightly nar¬ 
rower than the rest. The fins and body are of a dark reddish-brown 
colour, the belly and hinder portion of the former is of a paler brown. 
The dorsal fin has 33 rays, tho pectoral fins are broad and rounded, 
and have each 14, the ventral fin 2, and the anal 23 rays; the tail is 
slightly rounded, and. has 11 rays. IF has been found in Boole 
Harbour and other parts. Not common. 

B. pholis, the Shanny. In this species all the rays of the dorsal fin 
are nearly of equal length, except the eleventh and twelfth (which are 
short); the number of these rays is 81, peetoral 13, ventral 2, anal 19, 
caudal 11; the colour is very variable, but consists of shades of brown. 
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known by its elongated even shape, the uniform length of the rays of 
tho dorsal fin, the form of the tail (which has the external rays 
shortest, the others increasing in length to the middle, thus being 
somewhat lanceolate in shape), and the four appendages of the head 
which are all fimbriated. Two of these appendages are placed one 
over each eye, and connected by a transverse fold of skin; behind 
these are placed the other pair, which are of a larger size. The fin 
rayB are, dorsal SI, pectoral 14, ventral 3, anal 36, and caudal 16. 

This species was formerly confounded with B. palmiconiue and 
B.galcrita, but Valenciennes has pointed out its distinctive characters 
and named it after the distinguished British icthyologist whose name 
it now bears. A specimen of this very rare British figh was exhibited 
amongst the earliest specimens in the Aquavivarium in the Regent's 
Park, and is still alive (July, 1863). Many other species of Blenny 
have been exhibited in the tanks of the establishment. All the species 
arc remarkable for the facility with which they use the ventral fins 
for enabling them to cling to and move about upon the rocks and 
stones by which they are surrounded. 

B LE’PH ARIS, a genus of Acanthopterygious Fishes, which according 
to Cuvier bolongs to the seventh family of that tribe, called Scombe- 
rohlei. They may be distinguished by their having long filaments to 
their second dorsal, and to their anal fin rays; ventnds much prolonged, 
the spines of the first hardly pioremg the skin; body elevated, the 
profilo with the ordinary degree of curvature. 

BLE'PSIAS, a genua of Acanthopterygious Fishes, belonging to tho 
section having hard chocks. Of this genus but one spooies, Billoeue, is 
known, which belongs to tho Aleutian Islands. Generic characters: 
head compressed, cheeks mailod, fleshy barbels under the lower jaw, 
gills with five rays; one dorsal fin divided into three unequal lobes; 
ventral fin very small. 

BLESS-BOO. [Antilop**.] 

BLETHl'SA (Bonelli), a genus of Insects belonging to the order 
Culeoptcrw, by some authors associated vfith the family Ifarpalidrr, 
and by others with tho Elaphridtt. The former is probably more 
correct, as doubts may be entertained that the latter family is a 
natural one. Head large, eyes slightly prominent, mandibles 
obscurely toothed; palpi with the two terminal joints of equal 
length, the terminal rather ovate, truncated at the apex; mentuw 
eumrginato anteriorly, the emnrgiuation with an obscure bifid lobe; 
antenna) short, tho throe basal and base of the fourth joints naked ; 
thorax rather Bhort, rounded at the sides; elytra elongated, very 
oouvex and impressed with numerous small excavations; anterior 
tarsi of tho male with four slightly-dilated joints. 

Of this beautiful genuH but one species hits been found in this 
Country, Blcthiea multijmnclata j anil apparently only two others are 
yet known on the continent. The specios just named frequents 
marshy situations, and is often found crawling.upon willow-trees; it 
is about half an inch long, and of a rich bronse or brassy hue, by 
which characters, combined with the numorous indented points on 
the olytra, it may easily be distinguished. 

BLETi A, a genus of plants belonging to the natural order Orckidacetr. 
The corns of JBUtia rerecunda are Baid by Dr. P. Browne to have a 
bitterish flavour, and when dry to be used with advantage ns a stomachic. 
i BLETTING. All ripe fruits after they have been kept for some 
timo begin to decompose, and the spots formed on the fruit during 
this process have been called by Professor Limlley ‘ Blots.’ During 
the whole time of the growth of the fruits of plants various important 
chemical changes go on in their tissues, especially whilst ripening. 
These changes have been oxamined with great care by Reran!. At 
first the flesh of moat fruits consists of fibrous or cellular tissue, 
wliioh is mostly composed of lignine. The liquid of fruits is sap, 
which exists between the cells m the intercellular passages. This 
liquid, besides n great quantity of water, oontains sugar, gum, malic 
aoid, malate of lime, colouring matter, a peculiar vegeto-animal 
substance (protein), and an aromatio secretion proper to each fruit. 
In such fruits as the grape there is tartrate or potash and lime; in 
the lemon and the gooseberry, citrio acid. As the process of riponing 
goes on, the quantity of water diminishes, and the sugar increases. 
This sugar is formed at the expense of the lignine, and is either in a 
concrete state, as in the grape, fig, and peach, or fluid, as in most 
fruits. It .is after this period that Bletting comes on, and changes 
take plaoe in the fruit which render it unfit for the ordinary uses of 
man. Bletting is attended with the formation of carbonic aoid, the 
nitrogenised substanoe enters into a state of putrefaction, and the 
sugar undergoes fermentation. These processes are undergone most 
rapidly when the fruit is exposed to the action of the oxygen of the 
atmosphere. The fruits in which these obanges have been most 
accurately observed are the pear and the apple. A jargonelle pear 
was found to have sustained a loss of its constituents in the following 
proportion 

Ripe. Blitted. 

Lignine . . . 2-19 . . . 1-86 

Sugar . . . 11-52 ... 8-77 

Water . . 83-88 . 62-73 

It acquired rather more malio acid, gum, and nitmgenisecHnatter. 


The fact has been observed by Dr. Hassell that in all blotted fruits 
there exists a low form of Fungus, which he considers the cause of tho 
decay. He found, an Inoculating sound fruits, even while growing 
on the tree, that he oould produce immediately the process of decay, 
and wherever this was indicated by bletting, there he discovered the 
fibres of the fungus with the microscope, This appearance of the 
fungus however is only in accordance with what we know of the 
habits of fungi, whose sporulos, being everywhere diffused through 
the air, immediately spring up where a fitting nidus is found for their 
growth. We find that as soon as a fruit becomes ripe its constituents 
commence union with the oxygen of the air, forming carbonic acid 
gas, and it is during this state of their elements that the fungus finds 
a soil ready for its development. 

Whichever view be takdn of the rotting of fruits, their preservation 
must be conducted on the same principle, for what will excludo 
oxygen will exclude the sporules of fungi. As a simple process it has 
been recommended to place at the bottom of a bottle a paste formed 
of lime, sulphate of iron, and water, and then to introduce the fruit, 
which has been pulled a few days beforo ripening. The fruits should 
be kept from tho bottom of tho bottle and as much as possible from 
each other, and the bottle should be closed by a cork and cemout. 
In this way peaches, prunes, and aprioots may be kept from 20 days 
to a month; pears and apples for three months. Dr. Hassall recom¬ 
mends that fruits should be washed over with a composition consisting 
of water one pound, shell-lac and borax two ounces. 

(Bindley, Introduction to Botany ; Hassall, Traneactione of Micro- 
ecopical Society, voL L) 

BLI'GHIA, a genus of plants named after Captain William Bligh, 
R.N., master of the Bounty hi the celebrated mutiny, belongs to the 
natural order Sapindacetc. It has a 5-parted oalyx, 6 petals, a very 
short style, 3 stigmas, and a solitary seed with a very largo arillus. 
Only one species of this genus has been described, the B. mpida, 
Akee-Tree. It is a native of Guinea, from whence it has been intro¬ 
duced into the West Indies and South America. It is a tree attaining 
n height of 30 or 40 feet. It has pubescent leaves, with three or four 
pairs of ovate-lancoolate veined leaflets. The fruit of this tree is a 
berry of a reddish or yellowish colour, about the sixe of a hen’s egg. 
The aril of the seed is pulpy, and of a grateful subacid flavour, and is 
caton in Africa and the West Indies. This tree does not produce 
flowers in this country. It may however be* easily cultivated. It 
grows well in n mixture of loam and peat. Cuttings will strike in 
sand under a hand-glass. They should not bo deprived of any of 
their loaves. (Loudon, Encyctopcedia of Plante.) 

BLIND-WORM, the English name for a species of Reptile belonging 
to the family of Any aider, Les Orvets of the French, and the genua 
A nguie of Linntcus. It is also called in England Blow-Worm. The 
Blind-Worm (Anguiefragilie), is common throughout Europe. Its 
length varies from about 11 inches to somewhat more than a foot, 
and instances liavo been given of its attaining more than double that 
length. The eyes are small (whence one of its names), and the iridcs 

are red. The head is small, the teeth 
are minute and numerons, the neck is 
slondor, and thence the body enlarges, 
continuing of equal bulk to tho tip of 
the tail, which onds bluntly, and is as 
long as the trunk, or body part. The 

,, , , scales are very smooth, shining, of a 

Heart of Bllnd-Wor.n^ ailvered yello £ on the ’ uppor 8 ports, 

and dusky beneath; the sides are of a somewhat reddish cast. 
Down the back extend three black lines, which change with age into 
different series of black specks, and at length disappear. The 
general colour of the back may be described as cinereous, with 
somewhat of a metallic lustre, and marked with very fine lines of 
minute black specks. The dusky belly and the reddish sides] are 
marked like the back. 

The Blind-Worm foods on earth-worms, insects, Ac.; and the slow¬ 
ness of its motion has obtained for it another of its names. Though 
perfectly innocuous, it has the character of possessing the most deadly 
venom, and is persecuted accordingly. Pennant quotes Dr. Borlase as 
assisting this idle and groundless notion, by mentioning a variety of 
this serpent with a pointed tail, and adding that he had been informed 
that a man lost his life by the bite of one in Oxfordshire. Now, if 
the serpent that bit the man in Oxfordshire hod a pointed tail, it 
could not have been a blind-worm; and if the story of the death be 
true, he most probably lost his life by tho bite of a black or dusky 
viper, as Pennant suggests. [Vii-kh.] The country people still hold 
this harmless reptile in utter abhorrence, and wage an exterminating 
war against it: but the reader may be assured that the ‘blind-worm’s 
sting’exists only in imagination. The animal is very brittle. Laurenti 
and others assert that when captured it throws itself into such rigidity 
that it sometimes breaks in two. A smart blow with a switch divides 
it; and from this fragility Linn sous gave it the speoiflo name which it 
still retains. Cuvier is of opinion that the Anguie eryx of Linneeus is 
only a young blind-worm, wnioh has the dorsal lines well marked, and 
that the Anguie cUvicue, which Daudin makes an Eryx, is nothing 
more than an old blind-worm with a truncated tail. The Blind-Worm, 
or Slow-Worm, of the old English authors is the Long Cripple of the 
Cornish, according to Borlase ,Ormsla and Koppar-Orm of the ‘ Fauna 
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Suecica,' L'Orvet of Laodphde, Blind Sohleiohe of the Germans, Anguts 
fragilis of Luuubub. It briags forth its young dive, and it is said 
twice a year, in the seasons or spring and autumn. 

The general opinion is (and we think it well founded) that the 
Blind-Worm is the Cwcilia of the Latins, and the T4 ^>Awi|» and Tu^Afroi 
of the ancient Greeks, names given in allusion to its supposed blind¬ 
ness, and that it was sometimes called Kv<f>tas on account of its assumed 
deafness. Belon considers it to be the serpent called Tephloti, Tephliti, 
and Tephlini by the modern Greeks. Columella (‘De Re BusticA,’ 

6. c. 17), following the opinion of its deleterious nature, says that its 
poison is fatal to oxen, and that the cure is the flesh of storks, 
because they devour this serpent. Upon the principle, we suppose, 
of counteracting one poison by the appUoation of another, a Theriaca, 
or poison-antidote, made from the harmless Blind-Worms ( Caciliis) and 
the theriacal water was used as a sudorific against the pestilence. 
Mr. Bell says this creature is kept alive with difficulty in confinement. 

It feeds on worms, insects, slugs, Ac. Its habits are exceedingly gentle 
and inoffensive, and ovon should it attempt to bite when irritated it 
is incapable of producing injury. (Bell, British Reptiles.) 

BLINDS, a name given in Devonshire and Cornwall to the Whiting 
Pout. [Mobrhua.] 

BLITUM (from flKlrov), a genua of plants belonging to the natural 
order Chenopodiactic. It has no corolla, a trifid calyx, a pistil with 2 
styles, a single seed immersed in its berried calyx. Two species of 
this genus are known by the name of Strawberry Blite— B. capitatum 
and B. rirgatum. The former has its flowers in torminal spikes; the 
latter has its heads lateral and scattered. Some writers have made 
the B. virgatum only a variety of the first, hut its axillary flowers are 
constant. After flowering, the calyx of these two species swells out, 
and presents the size, colour, amt appearance of the common wood- 
strawberry. It is succulent, stains the hands, and was formerly used 
for colouring puddings. The taste is insipid These plants are not 
natives of Great Britain, but are common on way-sides and in culti¬ 
vated grounds in the south of Kuropo. The species of Chttnopodiuiu 
arc closely allied to thoso of Blitum ; and Meyer, lteichenbach, and 
Koch have referred the European species of Chenopodium with 
vertical seeds to the genus Blitum. These nro tho C. rubrum, C. 
Bunns Heartens, and V. glaucum of Babington’s ‘ Manual of British 
Botany,’—all three of which aro Linmcan species. 

( Koch, Flora Germanica; Loudon, Encyclopaedia of Plants ; 
Babington, Manual.) 

BLOOD, the animal fluid by which the tissues of the body nro 
nourisliod, and which is contained in the tubes called from their office 
Blood-Vessels. 

On first flowing from the vessel in which it is contained the blood 
is a thick, viscid, and tenacious fluid In all the more highly- 
organisod animals it is of a rod colour: but redness is not one of its 
essential properties. In several tribes of animals which possess true and 
proper blood, this fluid is not of a red colour, and there is no animal 
whose blood is visibly red in all tho parts of the body. The blood of 
the insect is colourless and transparent; that of the reptile is of a 
yellowish colour; in the main part of tho body of tho fish, that is, in 
the whole of its muscular system, the blood is without colour; lienee 
the whiteness of the general substance of the body of the fish: but 
in tho more important organs, and especially in those which constitute 
the circle of nutrition, called tho organs of organic life, the blood is 
of a red colour, as in the heart, the branchial or gills, and so on. in 
the bird the blood is of a deep red; but it i*the deepest of all in the 
mammalia. In some species of mammalia it is deeper than in others; 
in the hare, for example, it is much deeper than in the rabbit, it is 
deeper in some varieties of the same species than in othors, and more 
especially in different varieties of the human family. 

In man and all the higher animals tho body contains two kinds of 
blood, each of whioh is distinguished by a striking difference of 
colour. Each kind of blood iB contained in its own peculiar set 
of vessels: the one in the vessel called a vein; hence called venous 
blood; the other in the vessel called an artery, arterial blood. Venous 
blood is of a dark or Modena-red colour; arterial blood is of a bright 
scarlet colour. Venous differs from arterial blood iu its moat essential 
properties no less than in its colour: venous blood is incapable of 
nourishing the body and of stimulating the organs; arterial blood is 
the proper nutrient and stimulant of the syatem. 

The specific gravity of human blood (water being 1000) may bo 
stated to be about 1055 or 1056, from which standard it is capable of 
increasing to 1120, and of sinking to 1026, this being the extreme 
range of variation hitherto observed. Venous is heavier than arterial 
blood, the former being commonly estimated at 1052, and the latter 
at 1049. The higher the organisation of the blood the greater is its 
specific gravity : hence the speoific gravity of the blood of the higher 
is greater than that of the lower animals. 

There is a remarkable difference in different classes of animals in 
the temperature of the blood. In some it is only a degree or two 
above that of the surrounding medium. Creatures with blood of this 
low temperature are called oold-blooded, in contradistinction to warm¬ 
blooded animals, whose temperature is maintained under whatever 
variety of ciroumstances they may be placed considerably above that 
of the surrounding air. 

The following table of the temperature of the blood of different 
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animals, is compiled from the researches of Tiodemann and Rudolphi 
on this subject. 

Animal. Degrees of Fahrenheit. 

Great Titmouse.111-25 

Swallow.111*25 

Ducks and Geese . , . 106 to 111 

Common Hen.102 to 109 

Species of Eagles, Hawks, Ac. . . 104 to 109 

Pigeon.106 to 100 

Gull . .100 

Bat.106 

Squirrel.105 

Ox . . ..104 

Apo.103 

Dog.101 

Cat.98 to 103 

Elephant.99 

Horse.98-24 

Man.98 

Arterial is warmer by one degree than venous blood. 

Disease is capable of effecting a considerable change in the teiupera- 
turo of the blood. Iu utmost every case of fever the temperature of 
the blood differs from the natural standard. In the cold fit of 
intermittent fever (ague) it sometimes sinks ns low as 94°; in some 
typos of continued fever it rises as high as 102°. In cholera it sinks 
to 90°. In inflammation of moderate severity it exceeds tho natural 
standard by 4 degrees; in intonBo inflammation it is capable of rising 
above it os high as 7 degrees. 

The blood, whilst circulating in the body is composed of two parts, 
a liquid and a solid. Tho liquid is called liquor sanguinis, and tho 
■ solid, on account of its cellular character, blood-globules or corpuscles. 
When blood is allowed to stand, after it is token from the body, it 
separates into two distinct parts, a Bolid mass, and a fluid matter iu 
which the solid mass swims. The solid portion of tho blood, which 
includes the blood-corpuscles and a portion of the liquor sanguinis 
called the fibrin, is termed tho (Hot, or the Crassamentum; tho fluid 
portion is called tho Serum ; and the process by which the separation 
takes place is denominated Coagulation. 

The change in the constitution of the blood by which this separa¬ 
tion into a solid and fluid portion is effected commences directly tho 
blood loavos the blood-vessel. Iu about eight or nine minutes aftcr 
blood is drawn from a living animal it begins to thicken, and in the 
course of a quarter of an hour the clot begins to form, and the 
scrum exudes. This process arises from tho fact that tho fibrin is 
not dissolved, only suspended in the .blood, and when allowed to 
stand it separates, sinking iu the liquid blood, and carrying with it 
the blood-corpuscles. When the latter so]>arato from the fibrin, 
which thoy do undor various circumstances, forming a layer at the 
lower part of the clot, the upper part of tho clot, which is of u 
yellow or buff colour, is called the huffy coat. 

Tho Coagulation of tho Blood is not simply a separation of tho 
fibrin from the serum of tho blood, dependent on physical causes, as 
is evident from tho manner in which it is hastened or dclayod by 
external causes. This may be stated without the necessity of making 
any inferences from the phenomena presented. Temperature exerts 
an influence, as cold delays coagulation, whilst modorato heat hastens 
its occurrence. Exposure to the atmosphere facilitates this process, 
as also contact with foreign bodies; but tho exclusion of air delays it. 
The cessation of active motion whilst tho blood 'is in the body 
hastens coagulation, but movement also gives a tendency to it out of 
the body. A mixture of half tho bulk of the blood with -voter 
increases (he congulative tendency, but increased dilution diminishes 
it. States of the systdkn affect it. Faintness is favourable to 
coagulation, but excitement and suffocation retard it. Coagulation is 
quicker in arterial than in venous blood. Foreign substances generally 
hasten it, but alkalies delay it. 

The Clot or Crassamentum separates into two portions—a substance 
of a yellowish-white colour forming the top of tho clot, and a red 
moss always found at the bottom of the clot. When the yellowish 
substance forming tho top of the clot is completely separated from 
tho red mass it is found to be’a solid of considerable consistence, soft, 
firm, elastic, and tenacious, or gluoy. ItB distinctive character is 
derived from the disposition manifested by its component particles to 
arrange themselves into minute threads or fibres jfltheso threads or 
fibres are often bo disposed as to form a complete net-work. In its 
general aspect as well as in its chemical relations tliu substance bears 
a striking resemblance to pure muscular fibre ; that' is, \o muscular 
fibre deprivod of its enveloping membrane and of its colouring matter. 
Several names hare been given to this substance—gluten, coagulablo 
lymph, fibre of tho blood, and fibrin; the latter is the name commonly 
appropriated to it. Of all the constituents of the blood Fibrin is by 
far the most important., Whatever other constituent may be absent, 
this in ull animals which possess blood is invariably present. The 
main part of all the solid structures of the body is composed of it; it 
fornwtho basis of muscle, and in the lower animals, in which distinct 
muscular fibres cannot be traced, it probably performs the function 
of muscle. *This substance or some modification.of it is also found in 
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ilants, and Menu to be the chemical compound with which the active 
’unctions of life are connected. 

The second constituent of the Clot, the red matter, being heavier 
than the fibrin, gradually subsides to the lower surface, where it is 
always found forming the bottom of the dot. The proportion of this 
red matter to the fibrin differs in different classes of animals, and even 
in the same animal at different times. The greater the energy and 
activity of the animal the larger is the proportion of the red matter, 
and it is also generally large in proportion to the elevation of the 
animal temperature. 

When a drop of blood is placed under the microscope it is found to 
oonsist of the liquor sanguinis and a number of globules or cells. It 
is these latter whioh constitute the red matter of the blood. When 
carefully examined these cells are found to be of two kinds—the one 
white or colourless, the other red. The former except in states of 
disease are far less in number than the latter, and are found to be 
identical with cells which are found in the lymph and chyle. Hence 
they are sometimes called lymph- or chyle-corpuscles. Those white 
corpusbies have only of late years attracted much attention, though 
they had been described as far back as the time of Hewson- In man 
and the mammalia they are often huger than the red corpuscles; they 
may be recognised by their granular nppearance, their peculiar 
contour, and the irregular shading of their figure. (/%«. 4 and 6.) 



Blood-Corpusoles. 

1, Red corpuscles of human blood, exhibiting their flattened surfaces ; 2, the 
same, adherent by their flattened aurfnees no aa to form rolla; 3, red corpuscles 
of frog's blood; 4, colourless corpuscles of human blood; 5, the same, enlarged 
by the imbibition of wuter. 

They are also to bo distinguished from the rod corpuscles by their 
different actions towards chemical re-ogeuta; they aro not attacked by 
wator, but remain in it for a long time without apparent change; they 
are not rendered transparent and dissolved by acotio acid; they only 
become moro decidedly granular under its action, and a kind of 
nucleus is developed in their centro. As they aro in nil respects 
similar to those of lymph and chyle, and as they hove the same 
chemical relations, thoy have been regnrdod by many as the corpuscles 
of the lymph imngled with the blood (Hewson, Mtiller); others have 
viewed them as globules of coagulated fibrin (Mandl, Weber); and 
others again with more proiaiety os blood-corpuscles in progress of 
solution or disintegration (Wharton Jones. Hughes Bennett). They 
may be seen in the capillary system of living animals (in transparent 
structures, aa for instance in the frog’s foot) swimming with the ordi¬ 
nary blood corpuscles, but not so much moving rapidly in the great 
ourrent of the blood as progressing in close contact with the walls of 
the vessels in a dower stream. They are not olastio like the ordinary 
corpuscles, and seem to Btick to each other. The exact functions of 
these corpuscles are still unknown, but there ore many facts which 
seem to indicate that there is a decided relation between them and 
between the nutritive or organic lifo of the tissues. 

In addition to these cells, which as we have said are comparatively 
rare, an immeue number of what are termed ‘ rod corpuscles,’ but 
which usually "reg-.jt a yellow appearance, ore present in the red 
matter. The bloda of numerous animals has been submitted to 
microscopis examination by Haase, Wagner, Gulliver,, and other 
observers, and in general it is found that these red particles have a 
circular form in all animals constituting the class Mammalia. A 
remarkable exception to this rule has been shown by Mandl to occur 
in the corpuscles of the camel tribe. The mean long diameter of the 
blood-corpuscles of the Dromedary he found to be the 8264th of an 
inch, while the mean diort diameter was only the 6921st of the same 
standard. In the Pooo (Auo&jimrj>aco) and Guanaco (Avehmia glama) 
the blood-corpuscles scarceljfjjlffered in form and size from those of 
the dromedary, whilst ip.ttorvicufia they were slightly smaller. In 
structure and magnitude Mjgirser these oval corpuscles of the Camelida 
belong entirely to the mwSmiferous type; they have no perceptible 


nucleus like those of birds, and they are not much more than half 
the size of even the smallest that have been observed in birds or 
reptiles. 

The difference of size in the corpuscles of different mammalia is 
worthy of notice. The average diameter of those of man, according 
to Mr. Gulliver, is the 8300th of an inch; but the average diameter 
of those of the elephant, according to the Bame observer, is as much 
as the 2746th of an inch (which were the largest he observed amongst 
the mammalia), whilst those of the Hapu musk-deer were no more 
than the 12,325th, and some were as small as the 18,000th of an inch 
in diameter. There is also an exception to the general statement that 
the oorpuseles of fishes are oval; in one class, namely the Cycloatomi, 
or Lamprey Tribe, they are oircular. The largest red oorpuseles hitherto 
observed are amongst the reptiles known as the Syren and the Proteus, 
which are so large as even to be visible to the naked eye as very minute 
specks. 

There can be no doubt that the rod corpuscles go through the samo 
course as other cells. We have undoubted evidence of their rapid 
regeneration in cases where much blood has been lost, and of the 
peculiar power which chalybeate medicines have iu forwarding their 
reduction. The precise method in whioh they ore developed is 
owever not exactly known. 

With respect to the chemical composition of tho blood-corpusclos, 
the woIIb are formed of a substance which has been called globulin, 
and whioh is undoubtedly a protein compound. The red colour is 
due to a pigment which has recoivod the name of Haematin, and is 
inclosed in the vesicles of globulin. It has been generally assumed 
that this substance exists in two distinct states in arterial and venous 
blood, having in the former on excess of oxygen and in the latter an 
excess of carbon or carbonic acid. Mulder has however shown that 
its elemontary composition is the same whether obtained from arterial 
or venous blood, and that it may be represented by tho formula 
C 14 H„ H, O a Fe; tho following being the analyses from which he 
deduced it:—■ 



1 

2 

3 

4 

5 

According to 
tho formula. 

Carlion . 

66-49 

6591 

66-20 

65-73 

65-90 

65-84 

Hydrogen 

6-30 

5-27 

6-44 

6-28 

5-27 

5-37 

Hitrogon 

10-64 

, # 

10-46 

10-57 

10-61 

10-40 

Oxygen . 

11-01 

, . 

11-15 

11-97 

,. 

11-75 

Iron 

6-6G 

6-58 

6-76 

6-45 

., 

6-64 


1, 2, and 3 were arterial, and 4 venous ox-blood; 6 was the mixed 
blood of a sboep. 

It may be shown by conclusive oxporiments that the red colour is 
not dependent on the iron, for that constituent may be removed from 
the hsematiu without materially altering its tint, although it is very 
firmly combined with tho four organic elements. The condition in 
which the iron exists in htematin—whether ns an oxide, a carbonato, 
a carburet, or in the metallic state—has long been disputed. Accord¬ 
ing to Liebig the iron of the heematin is the moat essential constituent 
of the blood in relation to the respiratory process. The following is 
his view of the theory of respiration :— “ During the passage of tho 
venous blood through the lungs, the globules change colour, and oxy¬ 
gen is absorbed from the atmosphere. Further, for every volume of 
oxygen absorbed, an equal volume of carbonic acid is in most oases 
given out. The red globules contain a compound of iron, and no other 
constituent of the body contains iron. Whatever changes the other 
constituents of the blood undergo in the lungs, this much is certain, 
that the globules of venous blood experience a change of colour, and 
that this change depends on the action of pxygen. How wo observe 
that the globules of arterial bipod retain their colour in tho larger 
vessels, and lose it only during their passage through the capillaries. 
All those constituents of venous blood which are capable of combining 
with oxygon take up a corresponding quantity of it in the lungs. 
Kxperiments made with arterial serum have shown that when in con¬ 
tact With oxygen it does not diminish tho volume of that gas. Venous 
blood in contact with oxygen is reddened, while oxygen is absorbed, 
and a corresponding quantity of carbonic aoid is formed. It is evident 
that the change of colour iu the venous globules depends on the com¬ 
bination of some one of these elements with oxygen; and that this 
absorption of oxygen is attended with the separation of a certain 
quantity of carbonic aoid gas. This carbonic acid is not separated 
from the serum; for the serum does not possess the property when in 
contact with oxygen of giving off carbonic acid. On the contrary, 
when separated from the globules it absorbs from half its volume to 
on equal volume of carbonic arid, and at ordinary temperatures is not 
saturated with that gas. Arterial blood, when drawn from the body, 
is soon altered; its florid colour becomes dark red. The florid blood, 
which owes its colour to the globules, becomes dark by the action of 
carbonic arid, and this change of colour affects the globules, for florid 
blood absorbs a number of gases whioh do not dissolve in the fluid 
part of the blood when separated from the globules, It Js evident 
therefore that the globules have the power of combining with gases. 
The globules of the blood ohange their colour in different gases; and 
this change may be owing either to a combination or to a decompo¬ 
sition. Sulphuretted hydrogen turns them blackish-green, and finally 
black; and the original red colour cannot in this case be restored by 
contact with oxygen. Here a decomposition has obviously taken 
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place. The globules darkened by carbonic acid become again florid in 
oxygen, with disengagement of carbonio acid. The same thing takes 

S laco in nitrous oxide. It is clear that they have here undergone no 
ecompoaition, and consequently they possess the power of combining 
with gases, while the compound they form with carbonic acid is 
destroyed by oxygen. When left to themselves out of tho body, the 
compound formed with oxygen again becomes dark, but does not 
’recover itB florid colour a second time by the action of oxygon. The 
globuleB of the blood contain a compound of iron. From the never- 
failing presence of iron in red blood, we must oonclude that it is unques¬ 
tionably necessary to ^mimal life j and since physiology has proved 
that the globules tako no share in the process of nutrition, it cannot 
be doubted that they play a part in the process of respiration. The 
compound of iron in the globules has the characters of an oxidisod 
compound, for it is decomposed by sulphuretted hydrogen, oxactly in 
the same way as the oxides or other analogous compounds of iron. 
By means of diluted mineral acids, peroxide (sesqui-oxido) of iron 
may be extracted at the ordinary temperature from the fresh or dried 
red colouring matter of tho blood. The characters of the compounds 
of iron may perhaps assist us to explain the share which that motal 
takes in tho respiratory process. No other metal can be compared 
with iron for tho remarkablo properties of its compounds. The com¬ 
pounds of protoxide of iron possess the property of depriving other 
oxidised compounds of oxygen; while the compounds of peroxide of 
iron under other circumstances give us oxygen with the utmost 
facility. Hydrated peroxide of iron, in contact with organic matters 
destitute of sulphur, is converted into carbonate of the protoxide. 
Carbonate of protoxide of iron, in contact with water and oxygen, is 
decomposed ; all the carbonic acid is given off, and by absorption of 
oxygen it passes into the hydrated peroxide, which may again be 
converted into a compound of the protoxide. Not only the oxides of 
iron hut also the cyanides of that metal exhibit similar properties. 
Prussian blue contains iron in combination with all the organic ele¬ 
ments of the body; hydrogen and oxygen (water), carbon and nitrogen 
(cyanogon). When it is exposed to light, cyanogen is given off, and it 
becomes white; in the dark it attracts oxygen, and recovers its blue 
colour. All those observations taken together lead to tho opinion that 
tho globules of arterial blood contain a compound of iron saturated 
with oxygen, which in the living blood loses its oxygen during its 
passage through the capillaries. The same tiling occurs when it is 
separated from tho body and begins to undergo decomposition. The 
compound, rich in oxygen, pnsseB therefore, by the loss of oxygen, 
into one far less charged with that element. One of tho products of 
oxidation formed in this process is carbonic acid. The compound of 
iron in the venous blood possesses the property of combining with 
carbonic acid; and it is obvious that tho globules of tho arterial blood, 
after losing a part of their oxygen, will, if they meet with carbonic 
acid, combine with that substance. When they reach tho lungs they 
will again tako up the oxygon they have lost; for every volumo of 
oxygen absorbed, a corresponding volume of carbonio acid will be 
separated; they will return to their former state, that is, they will 
again acquire the power of giviug off oxygen. For evety volume of 
oxygen which tho globules can give off, there will bo formed (as car¬ 
bonic acid contains its own volume of oxygen without condensation) 
neither more nor less than an equal volume of carbonic acid. For 
every volume of oxygen which the globules are capable of absorbing, 
no more carbonic acid can possibly be separated than that volume of 
oxygen can produco. When carbonate of protoxide of iron by the 
absorption of oxygen passes into the hydrated peroxide, there are 
given off, for every volume of oxygen necessary to the change from 
protoxide to peroxide of iron, four flumes of carbonic acid gas. But 
from the one volume of oxygen only one volume of carbonic acid gas 
can be produced. And the absorption of one volume of oxygen can 
only cause directly the separation of an oqual volume of carbonic 
acid; consequently tho substance or compound which has loBt its 
oxygen during the passage of arterial into venous blood, must havo 
been capable of absorbing or combining with carbonic acid ;*ond we 
find, in point of fact, that the living blood is never in any state satu¬ 
rated with carbonic acid ; that it is capable of taking up an additional 
quantity without any apparent disturbance of the functions of the 
globules. Thus, for instance, after drinking effervescing wines, beer, 
or mineral waters, more carbonic acid must necessarily bo expired 
than at other times. In all eases where the oxygen of the arterial 
globules has been partly expended otherwise than in the formation of 
carbonic arid, the amount of this latter gas expired will correspond 
exactly with that which baa been formed; less however will be given 
out after the use of fat and of still wines than after champagne. 
According to the views now developed, the globules of arterial blood 
in their passage through the capillaries yield oxygen to certain con¬ 
stituents of the body. A small portion of this oxygen serves to pro¬ 
duce the obange of matter, and determines the separation of living 
parts, slid their conversion into lifeless compounds, as well as the 
formation oft the scretions and excretions. The greater part, however, 
of the oxygen is employed in converting into oxidised compounds the 
newly-formed substances which no longer form part of the living 
tissues. In their return towards the heart, the globules which have 
lost their oxygen combine with carbonic acid, producing venous 
blood; and when they reach the lungs an exchange takes place between 
SAT. HIST. DIV. VOL. I. 


this carbonic acid and the oxygen of the atmosphere. The organic 
compound of iron, which exists in venous blood, recovers in the lungs 
the oxygen it has lost, and in consequence of this nbsorption of oxygen 
the carbonic acid in combination with it is separated.” 

Mulder is strongly opposed to this theory; he denies that the iron 
takes any essential part in tho respiratory process; and lie refers tho 
process entirely to tho oxidation of the protein-com]>ounds. He 
alleges the following grounds against the probability of the correct¬ 
ness of Liebig’s views- 

1. The iron is bo intimately connected with the other olementa of 
hiematin, that it cannot he removed even by long digestion of this 
constituent in dilute hydrochloric or sulphuric acid. If these re-agents 
cannot effect its oxidation, it is highly improbable that it should bo 
oxidised in the lungs. Respecting Liebig’s assertion that dilute acids 
remove iron from dried blood, Mulder proves that this fact is value¬ 
less in relation to his theory, because other constituents of tho blood 
besides the hiematin contain tin’s metal, apparently in an oxidised 
state. 

2. If, as Liebig asserts, poroxide of iron exists in arterial blood, 
and carbonate of protoxide of iron in venous blood, almost any dilute 
acid would be capable of removing it. But this is not tho case. 
Hiematin properly prepared may be digested with dilute hydrochloric 
or sulphuric acid for many days without tho least diminution in the 
quantity of tho iron. From hiematin treated in this manner Mulder 
obtained by combustion 9*49 per cent, of peroxide of iron, which is 
tho constant quantity always left after tho combustion of well- 
prepared hiematin. 

3. The probability that tho iron exists iu a metallic state is strongly 
supported by the observation that hydrogen is evolved when a clot of 
blood is digested iu sulphuric acid, and water is added. Mulder 
suggests that it occurs ns an integral constituent of hiematin in just 
tho same manner that iodine occurs in sponge, sulphur in cystin, or 
arsenic in the cacodyl scries. 

4. Tho amount of hiematin in tho whole muss of tho Wood is far 
too inconsiderable to carry a due supply of oxygen to tho wbolo 
system. 

Having thus shown tho principal objections to which Liebig’s 
celebrated theory is open, wo Hhsll endeavour briefly to explain the 
rival theory of Mulder. It is a well-known fact, that, the protoin- 
compounds art) capable of undergoing oxidation when in contact with 
the oxygen of the air. When a protein-compound becomes oxidised, 
it assumes a'plastic character, that is to say, it bus a tendency to 
bocomo solid and to adhere to solid substances. It has been already 
Htated that the blood-corpuscles are cells, of which the wall consists 
of a protein-compound named globulin. When a respiration is per¬ 
formed, the exterior loyer of such of tho corpuscles as are exposed in 
the lungs to the action of tho air, becomes converted into oxidised 
protein, it bocomes whitish and less transparent. This is the state in 
which the corpuscles exist in arterial blood. As they reach the 
capillary system, this white exterior layer is employod in the change 
of material of the body, and is in that way consumed. Having lost this 
white layer, they again bocome transparent. The dark colouring 
substance in tho corpuscles of urteriui blood, shining through a white 
layer, must necessarily appear of a bright red tint, as may bo shown 
by pouring dark rod blood into a vessel of milky glass. 

Tho fluid part of tho blood called tho Serum is a transparent fluid, 
of a light straw-colour tinged witli green. Tho proportion of it to the 
solid part of the blqod, or Clot, differs in different species of animals. 
There is a strict relation between its rolntive proportion and the 
strength and ferocity, or weakness and gentleness of the animal. It 
is small in proportion to the powor and fierceness of tho animal, and 
large in proportion to its weakness tmd timidity : thus it is small in 
the carnivorous animals, and large in "o hare, sheep, and so on. 

Serum has an adhesive consistence and a saline taste. Its 
characteristic property is that of coagulating by heat and by tho 
application of certain chemical agents. At the tempenituro of 

160° it is converted into a white opaque solid substance, exaetly 
resembling the white of egg when hardened by boiling, being in fact 
perfectly pure albumen. Serum contains a quantity of uncombined 
alkali, for it converts the vegetable colours to green, and it holds in 
solution various earthy and neutral salts. According to M. Lo Canti, 
who has made tho most recent chemical analysis of scrum, 1000 parts 
contain— 

Water ... . . . . 00600 

Albumen • w • 78'00 

Animal Matter soluble in water and aleohojjfc, . 1 'GO 

Albumen combined with Soda . . 2T0 

Crystallisabie Fatty Matter . . . . "’ . V20 

Oily Matter., l'OO 

Hydrochlorate of Soda and Potash . . . 6*00 

Subcarbonate and Phosphate of Soda and Sulphate 
of Potash . ‘ ' * 2*10 

Phosphate of Lime, • Magnesia, and Iron, with Sub- 

carbouate of Lime and Magnesia . • . • *91 

Loss ......... 1*00 

1000*00 

If a mass of coagulated Serum be cut into small-pieces and placed in 
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the mouth of a funnel, a thin fluid drains from it, which is called 
Sorority, and which constitutes the gravy of meat dressed for the 
table. 

According to M. Le Canu the relative proportions of the consti¬ 
tuents of Human Blood to each other, as they exist in most 
individuals, is as follows, this table being the mean of two analyses:— 
1000 parts of Human Blood contain— 

Water. 783-37 

Fibrin.2-83 

Albumen.67-25 

Colouring Matters.128-31 

Fatty Matters in various states .... 5'10 

Various undefined Animal Matters and Sglts . . 15'08 

1000-00 

The relative proportion of the different constituents of the blood U 
constantly varying. Thus the quantity of water, according to M. Le 
Canu, is capable of varying in 1000 parts from 853-135, tho maximum, 
to 778*625, tho minimum. In tho male the medium quantity is 
791-944, in the female 821-764 : the watery projioi-tion also varies 
with the temperament, fn the lymphatic temperament, in the male 
it is 830*566, in tho female 803-716; while in the sanguineous it is, 
in the male 786-584, and in the female it is 793-007. 

Tho proportion of albumen contained in 1000 parts of blood is 
capable of varying from 78*270, tho maximum, to 57*890, the mini¬ 
mum. Tho quantity of fibrin viu-ies from 1-360 to 7*236, tho medium 
of twenty-two experiments being 4'298. It appeared to be the 
greatest in the young or middle aged of the xauguinoouB tempera¬ 
ment and in tho inflammatory state; and least in the lymphatic 
constitution, the aged, and those suffering under congestion and 
haemorrhage. 

Tho proportion of tho red particles varies moro remarkably than 
that of any other constituent of the blood. in sound health the 
maximum was found to bo in 1000 parts of blood 148*450, and the 
minimum 68 - 349; tho medium 108-399. In the male, the medium 
quantity is 132*150, in the female 99*169. It varies considerably 
with the temperament. In tho lymphatic tempemment, the medium 
quantity was found to be, in the male 117*667, in the female 1,16-300 ; 
in tho sanguineous temperament, in the male 136*497, in the female 
126-174. According to this statement there are contained in 1000 
parts of blood, in a sanguineous temperament, 19‘830 moro rod 
particles than in the lymphatic temperament. Both spontaneous 
jh»morrhage and the artificial abstraction of blood from the body 
diminish the relative proportion of the red particles far boyond that 
of any of the other constituents of tho blood. This is found on 
examination of the blood in the female after an excessive loss of 
blood; and on examining portions of blood taken from the samo body 
after cortain intervals, it was found that a first bleeding furnished in 
1000 parts of blood, 792*897 of water, 70-210 of albumen, 9*163 of 
soluble salts and extraneous matter, and 127*73 of red particles; but 
a third bleeding a fow days afterwords in the same patient, a female, 
gave 834-053 of water, 71*111 of albumen, 7*329 of soluble salts and 
extraneous mattor, and 87*510 of red jHtrticles. 

According to analyses more recent than those of Le Conn, the 
following are the ingredients which are found to be present in healthy 
blood:— 

1. Water. 

f Fibrin. 

2. Protein- J Albumen. 

Compounds | Globulin. 

[.Binoxide and Tritoxido of Protein. 

3. Colouring f Hcematiq^ 

Matters \ HtomapluPh. 

f Cholostcrin. 

I Soroliu. 

4. Fats. ( lied and white Solid Fats containing Phosphorus. 

Margario Acid. 

I Oloic Acid. 

5. Iron. 

f Albuminate of Soda (?). 

Phosphates of Lime, Magnesia, and Soda. 

) Sulphate of Potash. 

6. Salts. \ Carbonates of Lime, Magnesia, and Soda (?). 

Js£&g9ridea of Sodium and Potassium. 

I^State of Soda (?). 

* and Maigarate of Soda (?). 

. _ Plxygen. 

7. '. Gases. 1 Nitrogen. 

( Carbonic Aoid. 

8. Brea—a trace. 

9. - . asa " , Sugar—=a trace (I). 

It will bfi observed that there are noMs of interrogation to several 
of tbj »»Ha :■ the presence of these constituents is denied by Enderlin 
**'*■' * “ .. ' ihe 
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performed under Liebig’s personal observation, and have been 
published in his 'Journal, and as further they apply equally to almost 
all the other fluids of the animal body, we shall give the leading 
grounds on which the presence of alkaline carbonates in tho ash is 
disproved, and its alkalinity is otherwise accounted for:— 

1. The ash does not effervesce on the addition of an acid. 

2. Hot water poured over the ash becomes -alkaline; it holdB in 
solution alkaline phosphates and sulphates, chloride of sodium, and 
sometimes chloride of potassium, but no other salts. 

a. On the addition of a neutral solution of nitrate of silver to this 
fluid, thore is a yellow precipitate which is partly soluble in nitric 
acid; a portion however consisting of chhffide of silver remains 
undissolved. The addition of nitric acid causes no effervescence. 
On neutralising the acid filtrate with ammonia, a yellow precipitate 
of tribasic phosphate of silver (3 A g O, P, 0„) is thrown down. 

b. On treating tho aquoous solution of the ash with a solution of 
ehlorido of calcium, there is a copious gelatinous precipitate of phos¬ 
phate of lime (3 0 a O, P, O.) which dissolves in nitric acid without 
effervescence. On treating this acid solution with nitrate of silver, 
and neutralising with ammonia, the tribasic phosphate of silver is 
precipitated as before. The addition of the chloride of calcium neu¬ 
tralises the previously alkaline fluid. From 1, we see that the 
alkaline reaction is not due to the presence of alkalino carbonates; 
and 2 shows it is not dependent on the presence of free potash or 
soda, for otherwise the fluid would not be neutralised by the chloride 
of calcium. Hence the albumen in tho blood cannot exist as a soda 
compound (albuminate of soda); neither can thereto alkaline lactates, 
acetates, nor fatty-acid salts in that fluid. On the above grounds 
Enderlin conceives that we ure justified in assuming that the alkaline 
reaction of the ash is dependent on the presence of tribasic phosphate 
of soda (3 N a 0, P, O.J ; and as this is the only salt that remains 
tribasic at a red heat, he concludes that the alkalinity of the blood, 
as well os of the ash, is dependent on it. The manner in which ho 
accounts for the occurrence of carbonates iq, the analyses of other 
chemists is very plausible. On exposing the tribasic phosphate of 
soda to the atmosphere, it becomes converted into 2 N a O, II O, 
P., O,., and N a 0, C 0 2 , or phosphate of soda, in which ono atom of 
the base is replaced by an atom of water and carbonate of soda. 

This question regarding the salts actually occurring in the blood is 
however far from settled, Ludwig having positively denied Enderlin’s 
statements. (Day’s 'Report on tho Progress of Chomistry,' in 
Banking's ‘ Half-Yearly Abstract of the Medical Sciences,' vol. iii., 
1846.) 

Generally speaking it is only requisite in tho analysis of the 
blood, to determine a few of tho most important constituents; as, for 
instauce, the water, fibrin, blood-corpuscleH (globulin and hictuutiu), 
and tho solid residue of tho serum (the organic portion and the salts). 
For this purpose we may adopt the following simple plan lately 
published by Figuier. It is basedon the faetmadeknown many years 
ago by Berzelius, that after the addition of a solution of a neutral 
salt to defibrinated blood, the globules do not (os before) passthrough 
filtering paper. On the addition of two parts of a solution of Bulphate 
of Hoda of speoifio gravity 1.180 to one of blood, Figuier found that the 
whole of the corpusclos remained on tho surface of the filter. The 
following are the steps of his analysis:—The fibrin is removed by 
stirring, dried, and weighed; the weight of the corpuscles is 
ascertained by the method indicated, and that of the albumen by 
coagulating by means of heat the filtered solution. Tho proportion 
of water is known by evaporating a small known wqkht of the blood. 
The filter containing the corpuscles should be dippecFin boiling water, 
which removes any sulphatotof soda that may bo present, and at the 
same time renders tho corpusclos insoluble. Separate and frequently 
difficult processes are requisite to detect those ingredients which otcur 
in small quantity or only in morbid conditions. 

With fegard to the distinctions between Arterial and Venous Blood, 
we hate already noticed the circumstance that the external envelope of 
the blood-corpuscles becomes converted during Uufcdt of respiration 
into oxidised protein, and that the bright-red amour of arterial blood 
is owing in part to the modifying influence of the white investing 
membrane. But thore is yet another mode in which it acts. The 
buffy coat, which is the namo given to the superimposed layer of 
fibrin in the clot, is frequently observed on the upper part of the clot 
in inflammatory diseases os being ,very apt to curl up and beoome 
concave. How this buffy coat consists, for the most part, of the 
oxides of protein—of the very same matter with which the blood- 
corpuscles become invested. For this reason the form assumed by 
the two laminae on both rides of the little flat body—the corpuscle— 
must resemble that of the buffy coat. The tendenoy to contract and 
become bi-concave is so strong, that the central portion of the crust 
becomes entirely depressed. In this form the corpuscles reflect a 
great deal more light than when, in consequence of .the removal of 
the buffy coat in the capillaries, they have a less bi-concave form. 

From four analyses of the blood of horses, Simoq. deduces the 
following rule regarding the chemical differences of arterial and venous 
blood:—“Arterial contains less solid residue generally than venous 
bloodj it .contains loss fat, less albumen, less hssmatin, less extractive 
matter and salts, than venous blood. The blood-corpuscles of arterial 
blood contain less colouring matter than those of venous blood.” 
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The arterial blood was taken from the carotid*), and the venous from 
the jugulars. 

In a medical point of view the composition of venous blood is the 
most interesting, bocause it is from the veins that blood is almost 
always taken in disease, and because venous blood can naturally 
only be compared with venous blood for the purpose of ascer¬ 
taining any deviations that may occur. The following table repre¬ 
sents the mean composition of human venous blood without reference 
to sex :— 


Water. 

. 795-278 

Solid Constituents 

Fibrin . , 

. . 204-022 
2-104 

Fat. 

. . 2-346 

Albumon .... 

. 76-660 

Globulin. 

. . 103-022 

Hcematin. 

6-209 

Extractive Matters and Halts 

. . 12012 


100 parts of blood-corpuscles contain 57 of hiematin. 

Hence the blood contains about 20 per cent, of solid constituents, 
much more than 0‘2 per cont. of fibrin, and about an equal quantity 
of fat; the blood-corpuscles considerably exceed the albumen in 
quantity, and contain about 6 or 6 per cent, of colouring matter. 

The blood undergoes various modifications in different forms of 
disease. The extent of thoso variations is obvious from the 
following table, drawn up from Simon's 'Animal Chemistry,' vol. i., 
p. 246. 

The Water mag vary from -. . . . 915-0 to 725-0 

The Solid Residue .. 275 0 to 85‘0 

The Fibrin „ .... 10-3 to a trace. 

The Fat ..4-3 to 07 

The Albumen „ .... 131-0 to 65'1 

The Globulin ..106-6 to 30-8 

The Hiematin „ .... 87 to 1-4 

The Extractive Matters and Salts . . . 16'5 to 7'6 

The following synopsis will give an idea of the distribution of the 
constituents of the blood. 

Water. 790-37 

Albumen.67-80 

Oxygen . 

Nitrogen 


Carbonic Acid. . 
Extractive Hatter 
Fatty Matter . . 

Salts. 

Colouring Matter 
Fibrin . . . . 
Hcematin . 2-27 


10-98 


t Serum 869-15 


. 2-951 

Olobuite ! 125-63 >Blood corpuscles 127 0o) Clut 


130-85 


1000-00 100000 

It will be seon from the previous account that the blood is one of 
the most important constituents of the body. It is in fact the primo 
souroe of life, and is the groat medium through which the constituents 
of the body pass in their way from the vegetable and mineral kingdoms 
to become part and parcel of the tissues of the body. The food is 
token up from the intestines [Foon] by the locteals, and is' converted 
into blood before it is appropriated in the tissues of the body. The 
correspondence between the flesh or tissues of tho body and the blood 
may be seen in following statement of the ultimate composition of 
tho two. 

* Flesh 

Carbon.51'86 


Wood. 

51-96 
7*25 
15 
21 


4-42 * 


Hydrogen.7'58 

Nitrogen.15-03 

Oxygp^.21-30 

Ash ”,.4-23 

Tho blood is ribt duly the source whence the tissues are supplied 
with tho fresh materials for their growth, but iteis the means by 
which offete matters are thrown off from the system. The con¬ 
stituents of the bile, the urine, the perspiration, the expired air from 
the lungs, are all found in the blood, nnd separated from it by the 
liver, kidneys, Bkin, and lungs. The changes involved in tho formation 
of these excretions are some of them important to life, as that of 
carbonic odd gas during respiration [Respiration], which is attended 
with the development of animal heat. 

Any interruption or impediment $o the performance of the functions 
of the blood is attended with disease. This has long been suspected, 
but it is only since the employment of the microscope and chemical 
analysis that any advance has been made in studying the relation of 
abnormal conditions of the blood to particular diseases of the body. 

(Hunter, On 'the Blood ; Sharpey, Quaint Anatomy, vol. i. ; Simon, 
A niwMtCkemutry, translated by Day; Milne-Edwards, article ‘Blood,’ 
in CyeQbadia of Anatomy and Phytiology; Lehmann, Phytiological 
Chemittry, translated by Day; Liebig, Animal Chemittry ; Carpenter, 
Human Phytiology). 

BLOOD-HOUND, the name of a hound celebrated for its exquisite 
scent and unwearied perseverance, qualities which were taken advan¬ 
tage of, by training it not only , to the pursuit of game, but to the 


chase of man. A true Blood-Hound (and the pure blood is rare) 
stands about 28 inches in height, muscular, compact, and strong; 
tho forehead is broad, and tho face narrow towards the muzzle ; the 
nostrils are wide and well developed; the ears are large, pendulous, 
and broad at tho baso; tho aspect is serene and sagaciouB; tho tail is 
long, with an upward curve whon in pursuit, at which time the 
hound opens with a voice deep and sonorous, that may be heard 
down the wind for a very long distance. 

The colour of the truo breed is stated to be almost invariably a 
reddish-tan, darkening gradually towards tho upper parts till it 
becomes mixed with black on tho back; the lower ports, limbs, and 
tail being of a lighter shade, and the muzzle tawny. Pennant adds, 
“a black spot over each eyo,” but the blood-hounds in the possession 
of Thomas Astle, Esq. (and they wore said to have been of the 
original blood).had not these marks. Some, but such instances were 
not common, hnd a little white about them, such as a star in the 
face, Ac. Tho better opinion is, that the original stock was a mixture 
of the deep-mouthed southern hound, and tho powerful old English 
stag-hound. 

UorvaHe Markham, in his ‘ Maison Rustiquc,’ speaking of hounds, 
says :—“ The baie-coloured ones have the second place for goodnesse, 
anil are of great courage, ventring far, and of a quicke scent, finding 

out very well the tumus and windings.they runne surely, 

and with great boldncsse, commonly loving the stagge more than any 
other beast, but they make no account of hares. It is true, that 
they bo more head-strong and harde to rcclaime than tho white, and 
put men to more paine and travaill about tho same. The best of tho 
fallow sort of dogges are those which are of a brighter haire, drawing 
moro unto the colour of red, and having therewithal! a white spot 
in the forehead, or in the nccke, in like manner those which are all 
fallow: but such as incline to a light yellow colour, being graio or 
blacks spotted, are nothing worth : such as are trussed up luid have 
dewclawes, are good to make blond-hounds.” 

Our ancestors soon discovered the infallibility of tho Blood-Hound 
in tracing any animal, living or dead, to its resting place. To train 
it the young dog acccompauied by a staunch old hound was led to 
tho spot whonce a doer or other aniuuil had been taken on for a mile 
or two; tho hounds wore then laid on and encouraged, and after 
hunting this ‘ drag’ successfully, were rewarded with a portion of 
tho venison which composed it. Tho noxt step was to take the 
young dog, with his seasoned tutor, to a spot whence a man whose 
shoes hod boen rubbed with the blood of a deer had started on a 
circuit of two or threo miles: during his progress the man was 
instructed to renow the blood from time to time, to keep tho scent 
well alive. His circuit was gradually enlarged at each succeeding 
lesson, and the young houud, thus entered and trained, became at 
last fully equal to hunt by itself, cither for the purposes of wood¬ 
craft, war, or ‘following gear,’ *is tho pursuit after the property 
plundered in a border foray was termed. Indeed, the name of this 
variety of Vania domra! kua, to which Liunmus applied tho name of 
aar/ax, cannot lie mentioned without calling up visions of feudal 
castles with their train of knights nnd warders, and all the stirring 
events of those old times when tho best tenure was that of tho 
strong hand. 

Sir Walter Scott gives a striking reality to the scene, when he* 
makes .the moHH-troo]H;r, William of Doloraine, wiio had “baffled 
Porey’s best blood-hounds,” allude to the pleasure of tho chaco, 
though he himself was the object of pursuit, in pronouncing his 
eulogy over Richard MuBgrave. 

In the same ‘ Lay of tho Last Minstrel' there iH one of the best 
poetical descriptions of the blood-hound in action, if not the boRt; for 
though Somerville's lines may enter mote into detail, they want tho vivid 
animation of the images brought abRRutely under the eye by tlio 
power of Scott, where the “noble child,” the heir of Branksome, is 
left alone in his terror. 

Indeed this feudal dog is frequently introduced by our poet, from 
his ballads, whore Smaylho’me’s Lady gay, wooing the Phantom 
Knight to eomo to her bower, in the ‘Eve of St. John,’ tells the 
spectre that sbo will “ chain tho blood-hound,” down to that grand 
moonlight scene in the ‘ Legend of Montrose,’ where Dalgetty and 
Ranald of the Mist are traced to their wood-girt retreat after their 
escape from Argyle's dungeons. 

The pursuit of border forayers was called the ‘hot-trod.’ The 
‘ harriod ’ party and his friends followed the marauders with blood¬ 
hound and bugle-horn, and if his (teg could trace dfce scent into the 
opposite kingdom he was cntitlod tSpursue thoqs thither. - * 

•Sir Walter Scott states that the breed was kept up by the Buccleuch' 
family on their border estates till within the 18tn century, and 
records tho following narrative :—“ A person was alive in, the memory 
of man who remembered a blood-hound being kept atf Eldinhope, in 
Ettricke Forest, for whose maintenance the tenant hod'an allowance 
of meal. At that time taFsheep were always" watched at night. 
Upon one occasion, whea the duty had fallen upon the-narrator, teen 
a lad, he became exhausted with fatigue, and fell asleep upon a bank, 
near sun-rising. Suddenly he was awakened by Ihe treM of horses, 
and saw five men well mounted nnd armed ride hpiskly oyor the edge 
of the hill. They stopped and looked at the dock; but the day 
was too far broken to admit theAihance 'of their carrying any of 
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them oit One of thorn, in spite, leaped from his home, and coming 
to the shepherd seizoil him by the belt he wore round hie waist; and 
setting his foot upon his body pulled it till it broke, and carried it 
away with him. They rode off at the gallop; and the shepherd 
giving tho alarm, the blood-hound was turned loose, and the people 
in the neighbourhood alarmed. The marauders, however, escaped, 
notwithstanding a sharp pursuit. This circumstance serves to show 
how vory long the license of the Borderers continued in some dogree 
to manifest itself.” 

This, perhaps, is the last instanco of an attempted ‘ Bonier foray ’ 
on_rocord. The times were changed. The nobles had ceased to 
pnde themselves on their ignoranco of all the arts save the art of 
war, and to make it matter of thanksgiving that they knew not how 
to use the pen. Civilisation advanced os learning was diffused, till 
the law of the strongest no longer prevailed against the law of the 
land. The . Blood-Hound, from the nobler pursuit of heroes and 
knights, ‘ minions of tho moon,’ who swept away the cattle and goods 
of whole districts, marking the extent of their ‘raid’ by all the 
horrors of fire and sword, sank to the trackor of tho deer-stealer and 
petty felon. About a century and n quarter ago, when deer-sfcoaling 
was a common crime, the park-keepers relied upon their blood-hounds 
principally for detecting the thief; and so adroit were these dogs, 
that when one of them was fairly laid on, the escape of tho criminal 
was with good reason considered to be all but impossible. Even 
now tho breed still lingers about Borne of the great deer-parks; and 
many of our renders will remember tho noble spocimon at Richmond 
Park, bearing the name of Procter, and the admirable study of his 
head eugruved by T. Landseer froip a painting by his brother Edwin. 
Another of this race lias been perpetuated by Sir Edwin Landseer. 
It belonged to Jacob Bell, Esq., and was killed by jumping out of a 
window, and its accidental death is perpetuated by the artist having 
drawn it after death as though sleeping. 

This noble variety is now only kept as an object of curiosity and 
ornament; for its services have long since boon superseded by the 
justice’s warrant and tho poliee-ofRcer. We find it, indeed, recordod 
about 50 years ago, that “the Thrapston association for the prevention 
of felons in Northamptonshire have provided and trained a blood¬ 
hound for tho detection of sheep-stealers. To demonstrate the 
unerring infallibility of this animal a day was appointed for public 
trial; the jiorson he was intended to hunt started, in tho presence of 
a groat concourso of people, about 10 o’clock in tho forenoon, and at 
11 o'clock the hound was laid on. Aftor a chuso of an hour and a 
half, notwithstanding a very indifferent scent, tho hound ran up to 
a tree in which ho was secreted, at the distance of 15 miles from 
the place of starting, to tho admiration and perfect satisfaction of tho 
very great number assembled upon the occasion.” But this may be 
considered more in the light of a procooding ‘in torrorem’ than 
. anything else. 

tStrong and hardy as tho Blood-Hound seems to be, it is unable, 
apparently, to encounter a low temperature. Mr. Lloyd, in his 
‘ Field Sports,' relates that one presented to him by Mr. Otway Cave 
was entirely paralysed by the piercing cold of the northern regions 
which were the scene of his exploits. 



.. Cuban Blood-Hound .—The reputation vdfech this variety has obtained 
for sagacity and fierceness, and the share that the terror of its name 
hod in extinguishing tho last Maroon war in Jamaica, render it an 
objeot of some intqjpest. In 1733 these Maroons had beoomo very 
troublesome, and the Assembly, among other plans for suppressing 
them, appointed garrisons, from whose barracks excursions were from 
time to time made against the Insurgents. “ Every bamok," says 


Bryan Edwards, “was also furnished with a pock of dogs, provided 
by the churchwardens of the respective parishes, it' being foreseen 
that these animals would prove extremely serviceable, not only in 
guarding against surprises in the night hut in tracking the enemy.” The 
tiresome war went on however, tilf at last articles of pacification with 
tho Maroons of Trelavwiey town wore conoluded on the 1st of March, 
1738. This alliance continued, not without frequent complaints of 
tho conduct of the Maroons, till July, 1795, when two of these poople 
from Trelawney town, having been found guilty by a jury of stealing 
some pigs, were sentenced to receive thirty-nine lashes each, and the 
sontonco was executed. On their return to Trelawnoy town their 
account drove tho Maroons into open revolt, an 9 a bloody and success¬ 
ful war was waged by these savages against the whole force that the 
government could direct against them. 

At last the Assembly, in the month of September, remembering the 
expedient of employing dogs previous to the treaty of 1738, resolved 
to send to the island of Cuba for 100 blood-hounds, and to engage a 
sufficient number of Spanish huntsmen to direct their operations. 
The employment, according to Edwards, to which these dogs tiro 
generally put by the Spaniards is the pursuit of wild bullocks, which 
they slaughter for the hides; and the great use of tho dogs is to drive 
the cattle from such heights and recesses in the mountainous parts of 
the country as are least accessible to the hunters. This determination 
of the Assembly was not made without some opposition. After much 
discussion it was determined to send for the dogs, and at last after 
several delays tho commissioner, who had been dispatched to tho 
Havanna, arrived at Montego Bay on the 11th of December with forty 
chasseurs, or Spanish hunters, chiefly people of colour, and about 
100 Spanish dogs. 

Dallas, in his ‘ History of the Maroons,’ gives the following account 
of the first appearance of these dogs before tho commander-in-chicf: 
—“Anxious to review the chasseurs, General Walpole left head¬ 
quarters the morning after they wero landed before day-break, and 
arrived in a post-chaise at Seven Rivers, accompanied by Colonel 
Skinner, whom he appointed to conduct the intended attack. Notice 
of his coming having preceded him, a parade of the chasseurs was 
ordered; and they wero taken to a distance from the house, in order 
to be advnncod when the general alighted. On his arrival the commis¬ 
sioner lmvirfg paid his respects was dosirod to parade them. Tho 
Spaniards soon appeared at the end of a gentle acclivity, drawn out 
in a line containing upwards of forty men, with their dogB in front 
unmuzzled, and hold by cotton ropes. On receiving tho command 
‘ fire,’ they discharged their fusils and advanced as upon a real attack. 
This was intended to ascertain what effect would be produced on the 
dogs if ongagod under a fire of the Maroons. The volley was no sooner 
discharged than the dogs rushed forward with the greatest fury, amid 
the shouts of the Spaniards, who wore dragged on by them with irre¬ 
sistible foreo. Some of the dogs maddened by the shout of attack, 
while held back by the ropcB, seized on the stocks of the guns in the 
hands of their keepers and tore pieces out of them. Their impetuosity 
was so great that they were with difficulty stopped before they reached 
tho general, who found it necessary to get expeditiously into the chaise 
from which he had alighted; and if tho most strenuous exertions had 
not been made to stop them, they would most certainly have seized 
upon his horses.” 

This scene was well got up, and it had its effect. General Walpole 
was ordered to advance on the 14th of January following, with his 
Spanish dogs in the roar. Their fame however had reached the Maroons, 
and the general hod penetrated but a short way into the woods when 
a supplication for mercy was brought from the enemy, and 2G0 of 
them soon afterwards surrendered on no other condition than a 
promiso of their lives. 

It is stated that these dogs when properly trained will not kill or 
harm tttMrarsued unless thoy are resisted. “ On reaching a fugitive 
they ■Hat him till he stops, and then couch near him, terrifying him 
with a ferocious growling if he stirs. They then harlfat intervals to 
give notioe to the chasseurs, till they come up and secure their 
prisoner.” 

Dallas however, who had his information from tho commissioner 
himself, William Dawes Quarrell, to whom his work is dedicated, gives 
a description and representation of one of there Spanish chasseurs with 
his dogs; and he relates the following instances of the strength and 
determined ferocity of the latter:— 

“ The party had scarcely orected their hutB when the barking of a 
dog was heard near them. They got immediately under arms, and 
proceeding in the direction of the sound diroovered a negrff endeavour¬ 
ing to make his escape. One of the Spanish dogs was sent after him. 
On coming; up the negro cut him twice with his musohet,* on which 
the dog seized him by the nape of the nook and recured him. He 
proved to he a runaway—said that he and two other negroes had 
deserted the Maroons a few days before, and that tho party was at a 
groat distance from the town, bat that he would conduct them to it 
by noon next day.” 

In the next anecdote recorded by Dallas the attaok was fatal both 

* A long straight muschet, or conteau, longer than a dragoon’s sword, and 
twloe as thick, something like a list iron bar sharpened at the lower end, of 
whloh about eighteen Inches are as sharp as a razor. The point is not nnlike 
the old Soman award. Bach is Dallas's description of the ohsiseor's mnschet. 
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to tho unhappy object of it and to tho dog“One of the doge that 
had been unmuzzled to drink when there was not the least apprehen¬ 
sion of any mischief, went up to an old woman who was sitting attending 
to a pot in which she was preparing a mess. The dog smelled at it 
and was troublesomo; this provoked her; she took up a Btick and 



Chasseur with Cuban Blood-Hounds. 

began to beat him, on which he seized on her throat, which ho would 
not let go till his head was severed from his body by his master. The 
windpipe of tho woman being much tom, she could not l>e saved.” 

A dog and a bitch, said to bo of the truo Cuban Blood-Hound breed, 
wore some years ago brought to this country, where soon after their 
arrival tlio bitch littered ten pups, one of them deformed. Tho figure 
hero given is from one .of these pups, which hail not attained its full 
growth. They are shorter on their legs than the English variety; the 
muzzle is shorter, and tho animal is altogether smaller, with less of the 
hound about it than tli’e English Blood-Hound has ; the height is about 



Cuban Blood-Hound. 

two foot; the colour generally tawny, with black about the muzzle, or 
brindled like some of tbe Ban-Dogs. They show great attachment, 
and are very gentle till seriously provoked, and then thoir ferocity is 
alarming. 

In Cuba the common employment of these dogs was to traverse the 


country in pursuit of murderers and other felons, and an extraordinary 
proof of their activity is recorded by Dallas, who states that the event 
occurred about a month before tho arrival of the commissioner at the 
Havantia. A fleet from Jamaica, under convoy to Great Britain, passing 
through the Gulf of Moxieo, beat up on tho north side of Cuba. One 
of the ships, manned with foreigners, chiefly renegado Spaniards, being 
a dull sailer, and consequently lagging astern, standing in with the land 
at night, was run on shore, tho captain, officers, and the few British 
hands on board murdered, and the vessel plundered by tho Spanish 
renegndoes. Tho part of the coast on which the ship was stranded 
being wild and unfrequented, the assassins retired with their booty to 
the mountains, intending to penetrato through the woods to somo 
remote settlements on tho south side, where they hoped to secure 
themselves and elude all pursuit. Early intelligence of the crime 
however had .been conveyed to the Havanna, and the assassins were 
pursued by a detachment of twelve of the Chasseurs del ltey with 
their dogs. In a few days tho criminals were all brought in and 
oxocuted, not one of them boing in tho least hurt by the dogs when 
captured. 

African Blood-Hound .—On his return from Africa tlie late Colonel 
Denham, then major, presenter! two dogs and a bitch of tins variety 
to the royal inenngerio in the Tower, which, under tho core of the 
keeper, Mr. Cops, then contained n very choice collection of animals, 
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recorded in that interesting publication ‘ Tire Tower Menagerie, 
London, 8vo, 1829. Tho Major informed Mr. Cops that witli them 
he hunted the gazelle, and that they displayed great cunning, fre¬ 
quently quitting tho circuitous line of scent for the purpose of cutting 
off a double, and recovering the scent again with easo. They would 
hit off and follow a scent after a lapse of two hours from the time 
when tho animal hud been on tho sjsit, amt this delicacy of nose had 
not escaped observation, for they were appliod to nearly the same 
purposes as the other varieties hero mentioned, and were commonly 
employed in Africa to trace a flying enemy to his retreat. It is well 
remarked in the work last above mentioned that for symmetry and 
action they were perfect models, and a regret is expressed that in 
consequence of their not having Hhown any disposition to perpetuate 
their race, though they had at thetizflb of making the observation been 
three years in England, there appeared to be no chance of crossing our 
pointers with this breed. We agree with tbe writer in thinking that 
this blood so introduced would be a very valuable acquisition. It was 
remarked that of tbe three in the Tower the males wore very mild, 
but the female was of a very savage disposition. 

BLOODSTONE, also called Heliotrope, is a deep green stono—a 
jaspery variety of Quartz. It has obtained its mine from being spotted 
with rod so as to resemble drops of blood. In addition to silica it 
contains oxide of iron and clay, which are mechanically introduced, 
and in this way the rod spots are produced. In tho royal collection 
at Paris there is a bust of Christ in this stone, so managed that tho 
red spots represent drops of blood. (Dana, Mineralogy.) 

BLOOD-VESSELS. The blood' from which the tissues of the body 
obtain the material of their nourishment is conveyed from one part 
of the body to another by means of branched tubes which are named 
Blood-Vessels. It is carried along there vessels by the impulse given 
by tho action of tho Heart. [Hkakt.] The vessels which carry the 
blood from tlie heart are called Arteries. [Ahtebv.] Thoso which 
return the blood to the heart are named Veins.' [Vein.] Whilst a 
very generally diffused, network of Blood-Vessels exist, connecting tho 
arteriesand veins, whieh are called Capillaries.. [Capillary Vessels.] 

The Blood-Vessels, whatever may be their uHupate destination, seem 
to originate in the same manner. Observationson this subject have 
been made by Schwann and Kblliker in Germany, and by Professor 
Paget in this country. The observations of the .two flormer were made 
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on the development of the vessel)! in the germinal membrane of the 
egg, and on the capillary blood-vessels of the tail of the larva of a frog. 
Mr. Paget's observations were mode on tire tissues of the foetal sheep. 
According to those observers it appears that these vessels originate 
from nucleated cells similar to those which at first constitute the 
different parts of the embryo. The cell-wall or external envelope of 
these cells shoots out into slender pointed processes, suoh as is seen 
in the forms of stellate vegetable tissue. The projections from neigh¬ 
bouring cells encounter each other, and becoming organically united, 
the intervening walls between tho two projections are absorbed, and 
thus a continuous tube is produced. In cases where new vessels arc 
produced in the neighbourhood of old ones, the stellate cells are formed 
in the new part, and projections are formed in the old capillary vessels 
which unite with the new ones, and thus the circulation is re-esta¬ 
blished. The projections when first united are solid and very slender, 
but eventually the intervening substance disappears and the vessels 
attain & uniform calibre. In growing parts where the web of vessels 
is kept up, new ones are constantly being added by the development 
of stellate cells in the interstices of the previous web. Whilst the 
capillaries early attain the development at which ther remain, those 
vessels wjjjch are to become arteries or voins on either side of the 
capillary vessols go on increasing in size till they acquire the special 
membranes or ooats which distinguish these parts of the circulating 
system. This explanation seems however only applicable to the smaller 
veins and arteries, as the'obsorvations of Kolliker would seem to show 
that the lurger Blood-Vessels may take their origin in the same manner 
as the heart, in which organ there is first on agglomeration of cells, 
the interior ones of which become soft, and at lost disappear, whilst 
tho outside ones become firmer and' constitute the outer walls. On 
this subject further observations are wanting. 

(Sharpey, Quoin's Elements of Anatomy ; Schwann, Microscopical 
Researches into the Accordance in the Structure and Growth of Animals 
and Plante, translated by H. Smith; Kolliker, Handbook der Gewebe- 
Ichre der Menschen; Paget, Supplement to MilUer's Physiology, by 
Baley and Kirkes.) 

BLUE-BIIID, the American name for the Motacilla stalls of Limmis, 
Sylvia sialis of Wilson, Saxicola sialis of Bonaparte, Ampelis sialis of 
Nuttall, and Erythaca (Sialia) Wilsonii of Swainsou. 
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Like our rod-breast this harbinger of spring to the Americans “ is 
known to almost every child, and shows,” says Wilson, “ as much 
confidence in man by associating with him in summer, as the other by 
his familiarity in winter. 

“ So early as the middle of February, if the weather be open, he 
usually makes his appearance about his old haunts, the bam, orchard, 
and fence-posts. Storms and deep snows sometimes succeeding, he 
disappears for a time; but about tho middlo of March » again seen 
accompanied by his mate visiting the box in the garden or the hole in 
tho old apple-tree, the cradle of some generations of his ancestors.” 
. . . . “ When he first begins his amours,” says a curious and 
correct observer, “ it is pleasing to behold his courtship, his solioitude 
to please and to secure the favour of his beloved female. He uses the 
tenderest expressions, sits close by her, caresses and siqgs to her his 
most endearing warblinga. Wfen seated together if he espies an insect 
delicious to her taste he takos it up, flies with it to her, spreads his 
wing over her, and puts it in her mouth.” 

The food of the Blue-Bird consists principally of insects, particularly 


large beetles and other C'oleoptera, frequently of spiders, and sometimes 
of fruits and seeds. 

The nest is built in holes in trees and similar situations. The bird 
is very prolific, for though the eggs, which are of a pale-bluo colour, 
seldom exceed six, and are more frequently five in number, two and 
sometimes three broods are produced in a season. 

Its song is cheerful, continuing with little interruption from March 
to October, but is most frequently heard in the serene days of the 
spring. 

With regard to its geographical distribution, Catesby says :—“These 
birds are common in most parts of North America, for I have seen 
them in Carolina, Virginia, Maryland, and the Bermuda Islands.” 
Wilson gives the United States, tho Bahamas, Mexico, Brasil, and 
Guyana, us its localities. About November it takes its departure 
from the United States. 

The whole upper part of the bird, which is about 74 inches long, is of 
a rich sky-bluo shot with purple; the bill and legs are blaok; shafts of tho 
wing and tail feathers black; throat, nock, breast, and sides, partially 
under the wings, reddish chestnut; wings dusky-black at the tips; 
belly and vent white. Tho female is duller in its colours. It is said 
to be much infested with tape-worms. 

BLUEBOTTLE. [Okntaurea.] 

BLUE-BREAST, one of the English names for this pretty bird, 
which, as Bechstein observes, may be considered as the link between 
the Redstart and Common Wagtail, having strong points of resem¬ 
blance to both. It is also called Blue-Throated Robin and Blue-Throated 
Redstart. It is the Gorge-Bleue of the French, tho Blaukehlein of the 
Germans, Petto Turchino of the Italians, the Cyanecula of Brisson, 
Motacilla Suecica of Linnfcus, Sylvia cyanecula of Moyer, the Blue- 
Throated Warbler and Sylvia Suecica of Latham, Phtmicena Suecica 
of Gould, Ficcdula Suecica of Eyton. 



Bloc-Breast (Motacilla Suecica). 

According to Temminck the Blue-Breast is found in the same coun¬ 
tries which are inhabited by the Red-Breast, and particularly on the 
bordersjdjforosts, but is more rare in France and Holland than tho 
latter bMP Bonaparte notes it as accidental and very rare in tho 
neighbourhood of Rome, and as only appearing in severe winters. In. 
England it is very rarely seen. Yarrell in his 'British Birds’ records 
four instances of its having been shot in England. 

The food of the Blue-Breast, according to Temminck, consists of 
flies, the larveo of insects, and worms. Bechstein says that it also eats 
elder-berries. It is one of those unfortunate birds which is called by 
some a Beccafico. The nest is said to be built in bushes and in the 
holes of trees. The eggs, of a greenish-blue, are six in number. 

The following is Bechstein’s accurate description of the male:— 
“ Its length is 64 inches, of whioh the tail oooupies 2$ inches. The 
beak m sharp and blackish, yellow at the angles; the iris is brown; 
the shanks are 14 lines high, of a reddish-brown, and the toes blaokish; 
the head, the back, and the wing-coverts are ashy-brown, mottled with 
a darker tint; a reddish-white line passes above the eyes; the cheeks 
are dark-brown, spotted with rust-red and edged at the side with deep 
ash-gray; a brilliant sky-blue covers the throat and half-way down the 
breast; this is set off by "a spot of the most daszling. white, the Bite of 
a pea, placed precisely over the larynx, which enlarging and dimmish- 
ing successively by tbe movement of this- part when the bird sings 
produces the most beautiful effect The blue passes into a blaok band, 
and the latter into a fine orange; the belly is dusky-white, yellowish 
towards the vent; the thighs and sides are reddish; the quill-feathers 
dark-brown; the tail-feathers red at the base, and half the summit 
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black; the two intermediate one# are entirely dark-brown. Some 
males have two little white spots on the throat, some even have throe 
while others have none; those latter are probably very old, for I have 
observed that as the bird grows older the blue deepens and the orange 
band becomes almost maroon,” 

The female resembles the male in the upper parts. On each side of 
the neck is a blackish longitudinal streak passing on the upper parts 
of the breast into a large blackish space tinged with ash-colour. On 
the middle of the neck is a groat spot of pure white. Flanks clouded 
with olive, the rest of the lower parts white. The very old females 
have the throat sometimes of a very bright blue. This is probably 
a sign that they have done laying, and are putting on the plumage of 
the male. Bechstein says mat the females when young aro of a 
celestial blue tint on the sides of the throat, which deepens with age 
and forms the two longitudinal lines. 

The young, according to Temmiuck, are brown spotted with white, 
and have all a large white space upon the throat. 11 Its song,” says 
Bechstein, “ is very agreeable ; it sounds like two voices at once; one 
deep, resembling the gentle humming of a violin string, the other the 
Boft sound of a flute.” 

BLUMENBA'CHIUM, a genus of Fossil Alcyonoid Polypiaria, 
proposed by I>r. Konig. 

BLYSMUS, a genus of plants belonging to the natural order Ct/pc- 
racetr. The glumes are fertile, the outermost the largest and empty; 
bristlos three to six; style not thickened at the base, persistent, but 
plano-convex, tipped with tho undilated base of the style; the spike- 
lets bracteated, alternate, forming a close distichous compound terminal 
spike. Two species of this inconspicuous genus are found in Great 
Britain, B. compressus is found in boggy pastures in England and 
Scotland. B. rufus inhabits marshes near tho sea on tho northern 
and western coasts. (Babington, Manual.) 

BOA, a name applied to various forms of large Snakes. The species 
to which this name has boon given are mostly included in tho family 
Boidce. [Born.*.] 

BOAR-FISH. [Ca«ios.J 

BOA'UMIA, a genus of Moths of tho family Geomctmhr. All the 
species of this genus are of an ashy colour, or white minutely dotted 
with brown, and adorned with several fascia) of n deeper colour; tho 
antennae of the males, instead of being pectinated, a character common 
in the Geometrida, are pilose; palpi short, clothed with short scales, 
three-jointed, the two buxal joints of equal length, the terminal joint 
concealed; antennae simple in tho females; thorax small, velvety; 
wings, when at rest, placed horizontally; body slender in the males, 
in the females shorter and more robust. 

Mr. Stephens, in his ‘ Illustrations of British Entomology,’ enume¬ 
rates seven species of this genus, most of which are found in woods in 
the neighbourhood of London. 

BOAT-BILL, the English name for the genus Cochlcarius of Brinson, 
Cancroma of Linnaeus, Les Savncous of the French. 

This genus of tho family A rdeulas (Heron-like Birds) woidd approach 
quite closely, os Cuvier observes, to the herons [Akdka] in regard to 
thoir bill and the kind of food which it indicates, were it not for the 
extraordinary form of that organ, which is nevertheless, when closely 
observed, the bill of a heron or a bittern very much flattened out. 
This bill is of an oval form, longer than the head, very much depressed, 
and not unlike the bowls of two spoons placed one upon the other, 
with the riniB in contact. Tbo mandibles are strong, with sharp edges, 
and dilated towards the middle. The upper mandible is carinatcd, 
and hooked at its point, which has a small tooth or notch ou each side 
of it. The lower mandible is flatter tjjan the upper, straight, mem¬ 
branous in the centre, and terminated by a sh*rp point. The nostrils 
are oblique, longitudinal, and closed. 

The first quill is short; the five next aro the longest. The feet aro 
furnished with four toes, ail long, and almost without membranes. 

Though zoologists have described more them one specics,if^|:<»>«n 
that they may bo referred to the only species yet known, CocMearius 
,fuseus of Bruson, Cancroma cochlearia of Linnams, Lo Savacou of 
BuiTon, the differences on which Cancroma cancrophaga (Linnams, Ac.) 
is founded not being allowed to be specific. Loach, in his ‘ Zoological 
Miscellany,’ figures and describes the common Boat-Bill under the 
title of Cancroma vulgaris, but assigns no reason for altering the 
specifio name given by Linnaeus. | 

The common Boat-Bill is about the size of a domestic hen. In the 
male, the forehead and upper parts of the neck and breast aro dirty 1 
white; tho back and lower part of the .belly rusty-reddish; the bill is 
black, and the legs and feet are brown. From the head depends a 
long crest of black feathers, felling backwards. The female has the 
top of the head black, without the elongated crest; the back and the 
belly rusty-reddish; the wings gray; the forehead and rest of the 
plumage white; and the bill, legs, and feet, brown. 

“ This species," says Latham, in his * Synotuis,’ “ for I refer all that 
has lieen treated of above to one only, inhabnl Cayenne, Guyana, and 
Brazil, and chiefly frequents such parts as are near the water. In 
sueh places it perches on the trees which hang over the streams, and, 
like the kingfisher, drops down on the fish which swim beneath. It 
has been thought to live on crabs likewise, whence the Linntean name; 
but this is not dear, though it cannot be denied; yet we are certain 
that fish is the moat common, if not the only food.” 


, Lesson (‘ Manuel ’) Bays, “ The Boat-Bill perches on trees by tho 
side of rivers, where it lives on fish, and not on crabs, as its name 
indicates;” and speaks of it as inhabiting the inundated savannahs of 
South America, and as being especially common in Guyana. 



Boat-Bill (Cancroma cochlearia), mule. 

Leach (‘Zoological Miscellany’) says that it inhabits Southern 
America, and feeds on fishes, vermes, and Crustacea, in quest of which 
it is continually traversing the borders of the Hca. 

Cuvier (‘ Rftgno Animal ’) says that it ihhabits tho warm and moist 
parts of South America, and porches on trees by the side of rivers, 
whence it precipitates itself on tho fish which afford its oiilinary 
nourishment. 

BOB-O-LINK, or BOB-LINK, the usual name by which tho Ricc- 
Bird, or Reod-Bird—tho Skunk-Bird, Seecawk-Botheesew of tho Oreo 



Bob-o-I.ink (Dolichonyx onzyvorut). 


Indians, the Rice-Bunting of Pennantiapd of Wilson, Rice-Troepisl 
of authors, Jfortulanus Garolinensis of Catoaby, Emberiza orizyvora of 
Linnaeus, Ictcris agripennis of Bonaparte, Dolichonyx orizyrorut of 
Swainson—is known in the United States. 
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Catesby, Wilson, Audubon, and Nuttall giro the moat complete 
accounts of this well-known bird:—“ The whole continent of America,” 
says the latter, “ from Labrador to Mexico and the great Antillee, are 
the occasional residence of this truly migratory species. About the 
middle of March, or beginning of April, the cheerful Bob-o-Link makes 
his appearance in the southern extremity of the United States, becom¬ 
ing gradually arrayed in his nuptial livery, and accompanied by troops 
of his companions, who often precede the arrival of their more tardy 
mates.” (Bai-tram’s ‘ Travels,’ p. 285, edit. Lond.) “ Their wintering 
resort appears to bo rather tho West Indies than tho tropical conti¬ 
nent, as their migrations are observed to take place generally to the 
cast of Louisiana, where their visits are rare and irregular.” (Audu¬ 
bon’s ‘ Ornithological Biography,’ vol. i. p. 283.) At this season also 
they make their approaches Chiefly by night, obeying as it were more 
distinctly the mandates of an overruling instinct, which prompts them 
to seek out their natal regions; while in autumn their progress, by 
day only, is alone instigated by the natural quest of food. About the 
1st of May the meadows of Massachusetts begin to re-echo their livoly 
ditty. At this season in wet places, and by nowly-ploughed fields, 
they destroy many insocts and their lame; but while on their way 
through tho southern states they cannot rosist the temptation of 
fcoding on the early wheat and tender barley. According to their 
success in this way parties often delay their Anal northern movomont 
as lato ns tho middle of May, so that they appear to be in no hasto to 
arrive at their destination at uny exact period. Tho principal business 
of their lives however, the rearing of their young, does not take place 
until they have left the parallel of tho 40th degree. In the savannahs 
of Ohio and Michigan, and tho cool grassy meadows of New York, 
Canada, and Now England, they fix their abode, and obtain a suffi¬ 
ciency of food throughout tho summer without molesting the harvest 
of the farmer until the ripening of the latest crops of oats and barley, 
when in their autumnal and changed dress, hardly known now as the 
samo species, they sometimes show their taste for plunder, and flock 
together like tho greedy and predatory blackbirds. 

The song of the male generally ceases about the first week in July, 
and about tho samo time his variegated dress, which from a resem¬ 
blance in its colours to that of tho quadruped obtained for it the 
name of ‘ Skunk-Bird ’ among the Creo Indians, is exchanged for the 
sombre lines of the plumage of the femnlo. The author above quoted 
thus describes tho autumnal migration : - - 

“ About the middle of August, in congregating numbers, divested 
alroady of all selective attachment, vuBt foraging partipB enter New 
York and Pennsylvania on their way to the south. Here along the 
shores of the largo rivers, lined with floating fields of tho Wild Rice 
(Zizania), they find an abundant means of subsistence during thoir 
short stay; and ns their flesh, now fat, is little inferior to that of tho 
European ortolan, the rood- or rice-birds, as they aro then culled in 
their sparrow dress, form a favourite sport for gunners of all descrip¬ 
tions, who turn out on tho occasion ami commit prodigious havoc 
among the almost nilent and greedy roosting throng. The markets 
are then filled with this delicious game, and the pursuit, both for 
success and amusement along tho picturesque and reedy shores of tho 
Delaware and other rivers, is second to none but that of rail-shooting. 
As soon as the cool nights of October commence, and as the wild rice- 
crops begin to fail, the reed-birds take their departure from Penn¬ 
sylvania and New Jersoy, and in their further progress through tho 
southern states they swarm in the rice-fields; and beforo tho crop is 
gathered they have already made their appearance in the islands of 
Cuba and Jamaica, where they also feed on the seeds of the Guinea 
Grass (Sorghum), becoming so fat as to deserve the name of ‘ Butter- 
Birds,' and are in high esteem for the table.” 

Catesby, under the name of Caroline Ortolan, gives the following 
interesting account of tho Rico-Bird, from which it appears that the 
damage dono to the farmer by this comparatively weak agent is very 
great:— 

" In the beginning of September, while the grain of rice is yet soft 
and milky, innumerable flights of these birds urrivo from some remote 
ports to the great detriment of tho inhabitants. In 1724 an inhabitant 
near Ashley llivcr had forty acres of rice so devoured by them that he 
was in doubt whether what they had left was worth tho expense of 
gathering in. They are oSteemea in Carolina the greatest delicacy of 
all other birds. When they first arrive they are lean, but in a few 
days become so excessively fat that they fly sluggishly and with diffi¬ 
culty, and when shot frequently burst with the fall. They continue 
about three weeks, and retire by the time the rice first begins to 
harden. There is something so singular and extraordinary in this 
bird that I cannot pass it over without notice. In September, when 
they arrive in infinite swarms to devour the rice, they are all hens, 
not being accompanied with any cock. Observing them to be all 
feathered aKke, I imagined they were young of both sexes not per¬ 
fected in their colours; but by opening some scores prepared for tho 
spit I found them to be all females, and that I might leave no room 
for doubt repeated the search often on many of them, but oould never 
And a cock at that time of the year. Early in the spring both cocks 
and hens make a transient#! sit together, at which time I made the 
like search as before, and both sexes were plainly distinguishable. 
.... In September, 1725, lying upon the deck of a sloop in a bay at 
Andros Island, I and the company with me heard three nights suc¬ 


cessively flights of these birds (their note being plainly distinguishable 
from others) passing over our heads northerly, which is their direct 
way from Cuba to Carolina; from which I conceive, after partaking 
of the earlier crop of rice at Cuba, they travel over sea to Carolina for 
tho sa ne intent, the rioe there being at that time fit for them.” 

Sir John Richardson sayB that the 54th parallel, which it reaches 
in June, appears to be the most northern limit of the Bob-o-Link, and 
gives a description of a male in its nuptial dress, which was killed on 
tho Saskatchewan in that month in the year 1827. 

Swainson places it os a genus of his third sub-family, A gelainas, 
in the third or aberrant group of his Stumidw. 

Grassy moodows are the spots usually selected by the bird for its 
nest, which is made on the ground, generally in some slightly 
depressed spot, of withered grass, so carelessly bedded together as 
scarcely to be distinguishable from the neighbouring parts of the field. 
Here five or six eggs of purplisli-whito, blotched all over with purplish, 
and spotted with brown round the larger end, are laid. 

The length of the Bob-o-Link is about 74 inches. The male in his 
nuptial dress has the head, fore part of tho buck, shoulders, wings, 
tail, and the wholo of the under plumage black, going off in the 
middle of the back to grayish; scapulars, rump, and upper tail- 
covorts white; there is a large patch of ochreous yellow on tho nape 
and back of tho neck; bill bluish-block, which in tho female, young 
malo, and adult male in his autumnal dress, is pale flesh-colour; the 
feathers of the tail are sharp at the end like a woodpecker’s; legs 
brown. 

The female, whose plumage the adult male assumes after tho 
breeding season, has the back streaked with brownish-black, not unlike 
that of a lark, according to Catesby, and the whole under parts of a 
dirty yellow. The young males resemble the females. 

BODENITE, an ore of Cerium resombling Orthite. It is found at 
Boden in Saxony. 

BIEHMERIA, a genus of plants belonging to tho natural order 
Urticacta;. Tho species wore formerly comprehended under tho genus 
Urtica. Ono of the species B. nivea, formerly Urtiea nivea, is the 
Rheea of Asam, and yields fibres of remarkable fineness and tenacity. 
It appears from the investigations of Dr. Falconer, that the plant 
which yiolds the celebrated grass-cloth of China is identical with the 
Asam plant. Soveral specimens of these fibres manufactured into 
light articles of dress were exhibited in the Indian collection at the 
Great Exhibition of 1851. Tho B. nivea is a herbaceous plant, with 
broad ovate leaves which are downy and white beneath, henco its 
specific name. It bears no sting. 

BOERHAAVIA, a genus of plants tunned after tho celebrated 
Boorhaave, belonging to tho natural order Nyctaginacew. The species 
of Boerhaavia have generally emetic and purgativo properties, and 
have been employed medicinally both by the natives of Peru and the 
East Indies, where tho species grow. B. tuberom is stated by Lindloy 
to be the Yorba de la Purgacion of Peru, and that it is employed us ft 
culinary vegetable. Tho root of B. decumbent is called Hog-Moat in 
Jamaica, and on account of its emetic properties it is sometimes called 
Ipecacuanha in Guyana. Sir Robert Schoinburgh states that it is 
astringent, and is useful in dysentery. B. decumbent and B. hirmila 
are also said to possess medicinal properties. (Lindloy, Vegetable 
Kingdom.) 

BOG. The name of Bog has been given indiscriminately to vory 
different kinds of substances. In all esses the expression signifies 
an earthy substance wanting in firmness or consistency, which state 
seems to arise generally (perhaps not always) from the presence of a 
superabundant supply of moisture having no natural outlet or drain. 

In some cases, where springs of water, or the drainage from an 
extensive area, are pent up near tho surface of the soil, thoy simply 
render it soft or boggy, and in this state the land is perhaps more 
properly called a Quagmire. A second stato of bog is where, in 
addition to the condition j'ust described, a formation of vegetable 
matter is induced, which dying and being reproduced on the surface 
assumes the state of a spongy moss of sufficient consistence to bear a- 
considerable weight. Bogs of this description are numerous and 
extensi ve in Ireland, where they are valuable from the use made of 
the solid vegetable matter, both as fuel and as a principal ingredient 
in composts for manures. Where the turf has been cut away for these 
purposes, several bogs have been reclaimed by draining; and the 
subsoil is then readily brought into cultivation. Bogs also occur in 
all parts of Great Britain where the form of the surface and the 
nature of the earth favour the-general condition under which bog is 
formed. Thus there are bogs on the high granitic plateau of 
Cornwall, on the road from Launceston to Bodmin; and in the large 
granitic mass, of which Brown Willy is the centre, the bottoms of the 
valleyB are oovered with bogs, the lower part of which is consolidated 
into peat. Although peat-moss always springs from some moist spot, 
it will grow and spreaA over sound ground, and if not stopped by 
some natural or artifioiu impediment such as a wall, would overrun 
whole districts. In this case it absorbs any moisture which reaches it, 
and retains it like a sponge. 

The depth of a bog depends on the level of the surrounding 
grounds. It cannot rise much higher than the lowest outlet for the 
water. Where there is no immediate outlet the bog increases, until 
tho evaporation is equal to the supply of the springs and rains, or till 
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it rises to a level with its lowest boundary, whole it becomos tho ' 
source of a Btrcam or rivor, and forms a lake. The mud being 
deposited at the bottom, gradually becomes a truo poat, or is quite 
reduced to its elementary earths. In this easo it may become a 
stratum of rich alluvial soil, which somo convulsion of nature may 
lay dry for the bonofit of future ages. From this circumstance has 
arisen the great odvantago of draining bogs, to which the attention 
of agriculturists and men of science has often been profitably 
directed. 

The bogs of Ireland are estimated in the wholo to exceed in extent 
2,800,000 English acres. The greater part of these bogs may be con¬ 
sidered as forming one connected mass. If a lino were drawn from 
Wicklow-Head on tho cast coast to Galway, and another lino from 
Howth-IIead, also on the east coast, to Sligo, the space included 
between those lines, which would occupy about ono-fourth part of the 
entire superficial extent of Ireland, would contain about six-sevenths 
of the bogs in the island, exclusive of mere mountain-bogs, and bogs 
of no greater oxtont than 800 English acres. This district l'escmbleH 
in form a broad belt drawn from east to west across tho centra of 
Ireland, having its narrowest end nearest to Dublin, and gradually 
extending its breadth as it approaches thf western ocean. This great 
division is traversed by tho rivor Shannon from north to.aouth, which 
thus divides the great system of bogs into two parts. Of these, tho 
division to the west of the rivor contains more than double the extent 
of bogs iu tho eastern division, so that if wo suppose tho whole of the 
bogs of Ireland (cxclctisive of mere mountain-bogs,and of bugs of less 
extent than 800 acres) to bo divided into twenty parts, twelve of those 
parts will bo found in the western division, and five parts in the eastern 
division of tho district already described, while of tho remaining 
three pnrts, two are to tho south and one to the north of that 
district. 

Tho smaller bogs, excluded from the foregoing computation, are 
very numerous in some parts. In the single county of Cavan there 
are above 90 bogs, not one of which exceotls 800 English acres, but 
which collectively contain about 17,600 English acres, without taking 
into the account many bogs the extent of which is from iivo to twenty 
acres each. 

Most of the bogs which lio to the' eastward of tho Shannon and 
which occupy a considerable portion of the King's County and tile 
county of Kildare, are generally known by the name of the Bog of 
Allen. It must not however be supposed that this name is applied to 
any one groat morass; on tho contrary, the lings to which it is applied 
are perfectly distinct from each other, often separated by high ridges 
of dry country, and inclining towards different rivers as their natural 
directions for drainage. 

The surface of the laud rises very quickly from tho Bog of Allen on 
all sides, particularly to the north-west, where it is composed to a con¬ 
siderable depth of limestone gravel, forming very abrupt hills. Jn 
places where the face of tho hills has been opened tho mass is found 
to be composed of rounded limestone, varying in size from two feet in 
diameter to less than one inch; the largest pieces are not so much 
rounded as the small, and frequently their sharp angles are merely 
rubbed off. They are usually |>enetratod by contemporaneous veins 
of Lydian stone, varying iu colour from black to light gray. The 
colour of the limestone is usually light smoke-gray, rarely bluish-black ; 
when it ib bluish-black tho fracture is huge eonclioidal; that of the 
gray is uneven, approaching to earthy. The Lydian stone whon unat¬ 
tached to the limestone has usually a tendency to a rhomboidal form, 
sometimes cubical; the edges are more or less rounded; the longitudi¬ 
nal fracture is even, the cross fracture is conchnidal. 

The Grand Canal from Dublin to Shannon Harbour passes through 
a considerable part of tlie great bog-district of Ireland. In forming 
this canal it was necessary to make considerable embankments, the 
surface-water of the canal being generally on a higher level than the 
surface of the immediately adjoining bogs. Where this was not the 
caso advantage was taken of the circumstance to conduct the drainago 
of the bogs into trenches for tho supply of tho canal. 

The bogs situated to the south of tho great belt in the centre of 
Ireland occur in Tipperary, Kilkenny, Clare, and Queen’s County; 
those to tho north of that belt occur in Antrim, Down, Armagh, Tyrone, 
and Londonderry. 

It appeared from the examination of the surveyors appointed by 
parliament in 1810 to investigate the nature and extent of the bogs in 
Ireland, that they consist of “a mass of the peculiar substance called 
peat, of the averago thicknoss of twenty-five feet, nowhere less than 
twelve nor found to excoed forty-two—this substance varying mate 
rially in itB appearances and properties in proportion to tho depth at 
which it lies. The upper surface is covered with moss of various 
species, and to tho depth of about ten feet is composed of a mass of 
the fibres of similar vegetables in different Btagos of decomposition, 
proportioned to their depth from the surface, generally howovor too 
open in their texture to bo applied to the purposes of fuel; below this 
generally lies a light blockish-brown turf, containing the fibres of moss, 
still visible though not perfect, and extending to a further depth of 
perhaps ton feet under this. At a greater depth the fibres of vege¬ 
table matter cease to be visible, tho colour of the turf becomos blacker 
and the subBtance much more compact, its properties as fuel more 
valuable, and gradually increasing in the degree of blackness and com 
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piictncss proportionate to its doptli; near tho bottom of the bog 
it forms a black mass, which whon dry has a strong resemblance 
to pitch or 'bituminous coal, having a conchoidal fracture in every 
direction, with a black shining lustre, and susceptible of receiving a 
considerable polish.” 

Tho surface of Irish bogs is not in general level; indeed it is’ most 
anmmonly uneven, sometimes swelling into hills and dividod by val¬ 
leys, tlius affording great facilities for drainage. None of tho bogs of 
Ireland which have been described occur on low grouud, a fact which 
seemed to strengthen tho opinion of tlieir having always originated 
from the decay of forests. This theory of tho original formation of 
bogs was at one time very generally adopted, but tlie result of more 
recent investigations shows that it cannot bo supported. That some 
bogs mgy have been formed in this manner is not denied. It is stated 
in the * Philosophical Transactions,’ No. 275, that “ the Homans under 
Ostorius, having slain many Britons, drove tho rest into tho forest of 
Hatfield (in Yorkshire), which at that timo overspread all the low 
country; and tho conqueror taking advantage of a strong south-west 
wind, set fire to tlie pitch-trees of which tho forest was chiefly com¬ 
posed, and when tho greater part of the trees were thus destroyed, the 
Roman wddicra awl captive Britons cut down the remainder, except a 
few largo ones, which wore left growing os remembraiieersofthe destruc¬ 
tion of the rest. Theso single trees did not long withstand tho action 
of the winds, but falling into tho rivers intercepted their currents, 
and caused the waters to rise and flood tho whole flat country ; lienee 
tho origin of tho mosses and moory hogs which were afterwards 
formed there.” This moorland near Hatfield, seven miles north-east 
from Doncaster, and about Thorne, is now a lsiggy pent covered with 
heath, several feet higher than the adjoining land, and very wot; 
whence it lias been aptly compared to n sponge full of water. The 
Thorno waste with some adjacent tracts and tlie Hatfield Moor contain 
about 12,000 acres. 

Underneath tho peat in many places tlie layers of trees are found 
•vliich servo to confirm this theory of the origin of these Isigs. Somo 
if them givo indications of having been felled by human agency. 

In the ‘ Ordnance Survey of the County of Londonderry,’ presented 
by Lord Mulgmvo to tho British Association during its meeting 
(Aug. 1835) in Dublin, are some remarks oil the subject which are 
deserving of attention : • - 

“ In the production of liog, Sphagnum [Sphagnum, palmtrt] is 
allowed on ail hands to havo been a .principal agent, and superabund¬ 
ant moisture tlie inducing causo. To account for such moisture various 
opinions have been advanced, more especially that of the destruction 
of largo forests, which by obstructing in their fall the usual channels 
of drainage, wore supposed to havo caused an accumulation of water. 
That opinion however cannot bo supported ; for as ilr. Alicr remarks 
in the * Bog Reports,’ such trees as are found have generally six or 
seven feet of compact peat under their roots, which are found standing 
as they grew, evidently proving the foniiation of peat to have been 
previous to the growth of tho trees, a fact which in relation to firs may 
be verified in probably every bog in this parish, turf from three to 
five feet thick underlying the lowest layer of such trees. This fact is 
indeod so strongly marked in the bog which on the Donegal side 
bounds the road to Muff, that, tlie tnrf-cutlciv having arrived at the 
lost depth of turf, find timber no longer, though formerly it was 
abundant, as is proved by tlieir own testimony, from experience, and 
by the few scattered stumps which Htill remain resting oil tho present 
surface. Not so however with oaks, as tlieir stumps are commonly 
found resting on tho gravel at the base, or on the sides of the small 
hillocks of gravel and sand which so often Htud the surfaces of bogs, 
and have by Mr. A her been aptly callud islands. lie further odds that 
in the counties of Tipperary, Kilkenny, Ac. they are popularly called 
Dcrrics (signifying ‘a place of oaks’), a name deserving attention whe¬ 
ther viewed as expressive of tho existing foot, or us resulting from a 
lingering traditionary remembrance of their former condition, when, 
crowned with oaks, they wore distinguishable from the dense forest 
of firs skirting the marshy plains around them. Tho strong resem¬ 
blance to ancient water-courses of the valloys ami basins which now 
contain bogs, and the occurrence of marl and shells at the bottoms of 
many, naturally suggest tho idfea of shallow lakes, a view of tlie subject 
adopted in tlie 'Bog Reports ’ by Messrs. Nimmo anil Griffiths. Such 
lakes may have originated in tlie natural inequalities of tlie ground, or 
been formed by tho choking up of channels of drainage by heaps of 
clay and gravel, or they may havo been reduced to the necessary state 
of shallowness by the gradual wearing away of obstacles which had 
dammed up and retained their waters at a higher level.” 

The probable process of the formation of l>og in such cases is thus 
explained in the ‘ Ordnanco Survey : ’ —“ A shallow pool induced and 
favoured the vegetation of aquatic plants, which gradually crept in 
from tho borders towards the deeper centre. Mnd accumulated round 
their root and stalks, and a spongy semi-fluid mass was thus formed, 
well fitted for tho growth of moss, which now, especially Sphagnum, 
began to luxuriate. This, absorbing a laVge quantity of water and 
continuing to shoot out new plants above while the old were decaying, 
rotting, and compressing into a soli^psubstunce below, gradually 
replaced tlie water by a mass of vegetable matter. In this manner 
the marsh might be filled up, while the central or inoister portion 
continuing to excite a more rapid growth of the moss, it would bo 
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gradually raised abovo the odges until the whole surface had attained 
an elevation sufficient to discharge the surface-water by existing chan¬ 
nels of drainage, and calculated by its dope to facilitate their passage, 
when a limit would lie in some degree set to its further increase.” 

According to tlio personal observations of Mr. Griffiths, made during 
many’ycarg, the growth of turf in these bogs is very rapid, amounting 
sometimes to two inches in depth in one year : this however is stated 
to be an excessive growth under peculiarly favourable circumstances. 

The roots which were attached to the ground decay, and the whole 
of the surface booomes a floating mass of long interlaced fibres 
which when taken out has been significantly called in Ireland ' Old 
Wives’ Tow.’ The blaok mass of the bog is a mud almost entirely 
formed of decomposed vegetable fibres, but not of sufficient specific 
gravity to sink to the bottom; thus producing that semi-liquid Btate 
which distinguishes a quaking bog from a peat-moss. The vegetation 
which continues on the surface and at some depth below has the 
appoarance of a fine green turf. In many cases the roots are so matted 
together and so strong as to form a web capable of bearing the gentle 
and light tread of a man accustomed to walk over bogs, bending and 
waving under him without breaking; and while a person unskilfully 
attempting to walk upon it would infallibly break through and be 
plunged iu the bog like a venturous skater on unsound ice, the prac¬ 
tised * bog-trotter 7 with proper precautions passes over them in safety. 
This has often been of considerable advantage in war or in the pursuit 
of illegal employments. The fugitive escapes over his native bogs 
where the pursuer cannot venture to follow, or if be does he generally 
pays the penalty of his ignorance or rashness by sinking in them. 
Many examples of this were witnessed in Ireland during the last rebel¬ 
lion, and many bodies have been found in bogB yoars after, preserved 
from decay ami tanned in a manner by tho astringent principle which 
is always found where vegetable fibre has been decomposed under 
water. 

Whon bogs bocoino consolidated or compressed they are called 
Teat-Mosses. The consolidation here mentioned must be carried to 
a considerable extent before the soil is capable of sustaining such a 
growth of timber as it is soon to have frequently borne. 

An extensive tract of peat-moss (Chat-Moss) in tlie county of Lon- 
costor attracted public attention some years ago, from the circumstance 
of the Liverpool and Manchester railway having been carried through 
it. The length of Chat-Moss is about (I miles, its greatest breadth 
about 3 miloH, and its depth varies from 10 to upwards of 30 feet, tho 
whole of which is pure vegetable matter throughout, w-ithout tho 
slightest mixture of sand, gravel, or other material. On the surface 
it is light and fibrouH, but it becomes more dense below. At a con¬ 
siderable depth it is found to bo block, compact, and heavy, and in 
some respects resembles coal: it is in fact oxactly similar to the 
composition of the bogs of Ireland, as already described. 

The Mobs is bounded on all sides by ridges of rolled stones mixed 
with clay, which prevent the immediate discharge of its waters. It 
is probable that this bar, by interrupting the course of the watere, 
originally causod tho growth of Chat-Moss. TIhb moss presents at its 
edges nearly on upright face; tho spongy surface of the moss being 
elevated at u very short distance from the edge from 10 to 20 feet 
above the level of the immediately adjoining land. The immediate 
substratum to tho bog is a bed of siliuious sand, which varies from 
one to five feet in thickness, bolow which is a bed of bluish and some¬ 
times reddish clay marl of excellent quality. This marl varies in 
thickness very considerably; in somo parts it is not more than three 
foot, in others its depth lins not been ascertained; below the marl is 
a bod of sandstono-gravel of unknown thickness. It is this bed of 
gravel which extends beyond the edgo of the bog, and prevents the 
direct discharge of the watere from the flat country to the north into 
the river Irwell. (See Camden’s remarks on this Moss, in his ‘ Britan¬ 
nia,’ vol. ii. p. 966, Gibson’s edition.) 

About 1797 the late Mr. Roscoe of Liverpool began to improve 
Trafford-Moss, a tract of 300 aores, lying 2 miles east of Chat-Moss, 
which operation was so successful os to encourage him to proceed 
with the improvement of Chat-Moss, the most extensive lowland bog 
iu England, including 7000 acres. After making a great variety of 
experiments Mr. Roscoe gave it as his dbcided opinion “ that the best 
method of improving moss-land is that of the application of a calca¬ 
reous substance, in sufficient quantity to convert the moss into a soil, 
and by the occasional use of animal or other extraneous manures, 
such os the course of cultivation and tho nature of the crops may be 
found to require.” 

In Juno 1833 an ancient woodon house was discovered in Drurn- 
kelin Bog, in the county of Donegal in Ireland. The framework of 
the house was voiy firmly put together, without any iron j the roof 
was flat and made of thick oak planks. The house was 12 feet square 
and 9 feet high: it consisted of two floors one above tho other, each 
about 4 feet nigh; one side of the house was entirely open. The 
whole stood on a thick layer of sand spread on the bog, which con¬ 
tinues to the depth of 16 feet below the foundation of the house. On 
tire same level as the foundation of the house stumps of oak trees 
were found standing, just such as had supplied the timber of the 
house j and beneath all this there are still 16 feet of peat. 

Bogs not unfrequently burst out and suddenly cover large tracts. 
This phenomenon happened in 1835 in Ireland, on a part of Lord 


O’Neill’s estate, on the -Ballymena road, in the neighbourhood of 
Randolstown. On the 19th September an individual near the ground 
was surprised by hearing a rumbling noise as if under the earth, and 
immediately after a portion of the bog moved forward a few perches, 
when it exhibited a broken rugged appearance, with a soft peaty 
substance boiling up through the chinks. It remained in this state 
until the 22nd, when it again moved suddenly forward, covering corn- 
flelds, potato-fields, turf-stacks, hay-ricks, Ac. Tho noise mode by its 
burst was so loud as to alarm the inhabitants adjoining, who on 
perceiving the flow of the bog immediately fled. It directod its 
course towards the river Maine which lav below it; and so great was 
its force that the moving mass was earned a considerable way across 
the river. Owing to the heavy rain which had fallen for some time 
previously, the river forced its channel through the matter deposited 
in its bed, and considerable damage was thus obviated which would 
otherwise have occurred from the forcing bock of the waters. 

The Irish Amelioration Society, the British and Irish Peat Company, 
and other associations, have of late years been engaged in converting 
turf and peat into charcoal and other products. Charcoal from turf 
and peat to a considerable amount has already been made in Ireland. 
There are two methods or carbonising the turf or peat, either to 
subject it to heat in close vessels, by which the other products are 
saved as well as tho carbon, or to pile It iu heaps and apply heat, in the 
same manner as for wood-charcoal. The heating in close vessels is 
expensive, and there is not sufficient compensation in the distilled 
products. The acetic acid and the tar are generally small in quantity 
and the gases are deficient in illuminating power: hence the charcoal 
is the only product of much value. The charcoal obtained is from 
30 to 40 per cent, of the weight of the dry turf. The more economical 
mode of piling up the turf in heaps lias hitherto been found prefer¬ 
able. Tho sods are regularly arranged, and laid as close as possible; 
they are better for being largo, say 15 inches long, 6 inches broad, and 
6 inches deep. The heaps are built hemisphorically, and are smaller 
than those of wood. The mass is allowod to neat more than is necessary 
for wood, and the process is very carefully attended to, on account of the 
groat combustibility of the material. The quantity of charcoal obtained 
by this method is from 26 to 30 per cent, of the weight of dry turf. 
The charcoal bo obtained is very light and very inflammable, and 
possesses nearly the voluino of the turfT It usually burns with a 
slight flame, os the volatilo matters are not entirely expelled. 

A specimen subjected to analysis gave tho following result: — 

Carbon.89-90 

Hydrogen.1-70 

Oxygen and Nitrogen .... 4*20 

Ashes.4-20 

. 100-00 

For many industrial purposes charcoal so prepared is too light, but 
compressed turf converted into charcoal may attain a density far 
superior to wood-charcoal, and even equal to that of the beBt coke 
obtained from coal. 

It is of peculiar importance in the preparation of charcoal from 
turf that the material selected should be aB free as possible from 
impurities. Surface-turf generally contains less than 10 per cent, of 
ash, whilst that of the dense turf of tho lower Btrata sometimes 
contains from 20 to 30 per cent., a quantity which renders it unfit 
for most practical purposes. 

BOG-IRON-ORE, a loose earthy ore of iron, consisting of Peroxide 
of Iron and water. It is of a brownish-black colour, and occurs in 
low boggy grounds. 

BOG-MANGANESE, a native hydrated Peroxide of Manganese; 
also called Wad. 

BOGMARUS, a genus of Fishes, to which the Voagmaer, or Deal- 
Fish is referred by Schneider under the specific title of B. Jtlandictu. 
[Trachyptkbus.] 

BOG-MYRTLE. [Myhioa.] 

BOHEMIAN CHATTERER. [Bombtciixa.] 

BOHEMIAN WAX-WING. [Bombycilla.] 

B0IDA5, the fourth fondly of the second order ( Ophidia) of Reptiles. 
This family is known by the following technical characters:—The 
ventral shields narrow (exoept in Balyeria), transverao, band-like, often 
six-sided; tho hinder limbs developed under the skin, formed of 
several bones Mid ending in an oxserted horny spine, placed one on 
each side of the vent; the tail short, generally prehensile; the pupil 
oblong, erect (exoept in Tortrix). 

The species live m marshy places. Fixing themselves by the tail to 
some aquatic tree, they allow themselves to float, and thus entrap their 
prey. They are without venom, tho absence of which is amply com¬ 
pensated by immenso muscular power, enabling some of the species 
to kill large animals by constriction, preparatory to swallowing them 
whole. 

There are few fables whioh have not some truth for their origin. 
The voyages of Sinbad have become proverbial; but the stories of 
the monstrous serpents in the valley of diamonds, and of the “serpent 
of surprising length and thickness, whose scales made a rustling as he 
wound himself along,” that swallowed up two of his companions, 
probably had their foundation in traditions of the size and strength 
of a family of Borpents belonging to the Old World, but nearly allied 
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in their organisation and habits to those which wo are about to 
consider. _ . 

Of the same race probably were the monsters to which the following 
allusions are made by ancient writors:— 

Aristotle (book viii. c. 28) writes of Libyan serpents of enormous 
size, and relates that certain voyagers to that coast were pursued by 
some of them so large that they overset ono of the triremes. The 
two monstrous snakes sent by Juno to strangle tho infant. Hercules m 
his cradle, described by Theocritus in his 24th Idyll, exhibit some of 
the peculiarities of these reptiles. The way in which Theocritus 
represents them to have rolled their folds around the boy, and relaxed 
them when dying in his grasp, indicates the habit of a constricting 
serpent. Virgil’s Laocoon, and the unrivalled marble group, which 
the poet’s description most probably called into existence, owe their 
origin undoubtedly to the stories current of constricting serpents. 
Valerius Maximus (book i. o. 8, s. 19), quoting Livy, gives a relation 
of the alarm into which the Romans under Regulus were thrown by 
an enormous snake, which had its lair on the banks of the Bsgradns 
or Magradas (Mejerda), near Utica. It is said to have swallowed many 
of the soldiers, to hove killed others in its folds, and to have kept tho 
army from the river; till at length, being invulnerable by ordinary 
weapons, it was destroyed by heavy stones slung from tho military 
engines used in sieges. But according to the historian its persecution 
of the army did not cease with its death; for the waters were polluted 
with its gore, and the air with tho steams from its corrupted carcass, 
to such n degree that the Romans were obliged to movo their camp, 
taking with them however the skin, 120 feet in length, which was sent 
to Rome. Gellius, Orosius, Floras, Silius Italians, and Zonaras, make 
mention of tho same sorpent nearly to the same effect. Pliny (vin. 14, 
* Do Scrpcntibus Maximis ot Bois ’) says that Megastbencs writes that 
serpents grow to such a sizo in India that they swallowed entire stags 
and bulla (See also Kearchus, quoted by Arrian, ‘Indie.’ 15.) He 
speaks too of the Bagradian serpent above mentioned as matter of 
notoriety, observing that it was 120 feet long, anil that its skin and 
jawB wore presorvod in a temple at Rome till the time of the Numan- 
tine war: and he adds, that the serpents callod Bom in Italy confirm 


my paper would fail mo before I enumerated them all; nevertheless 
I must say something about the great ones, which sometimes exceed 
30 feet in lengtn, and arc of such capacity of throat and stomach that 
they swallow entire boars.” Ho then speaks of the greut power of 
distention in the jaws, adding, “ To confirm this there are those alive 
who partook with General Peter Both of a recently swallowed hog, 
cut out of the belly of a serpent of this kind. They aro not veno¬ 
mous, but they stranglo by powerfully applying their folds around tho 
body of a man or other animal." Mr. M’Lood, in liis interesting 
• Voyage of II. M. S. Aleeste,’ p. 312, gives tho following account:— 

“ It may hero be mentioned that during a captivity of some months 
at Whidnb, in the kingdom of Dahomey, on the coast of Africa, the 
author of this narrative had opportunities of oliserving snakes more 
than double the sizo of this one just described j but ho cannot venturo 
to say whether or not they wore of the same species, though he has 
no doubt of their being of the genus Boa. They killed their prey 
however precisely in a similar manner, and from their superior bulk 
were capable of swallowing animals much larger than goats or sheep. 
Governor Alison, who had for 37 years resided at Fort William (ono 
of tho African Company's settlements there), described some desperate 
struggles which he had either seen, or had come to hiB knowledge, 
between the snakes and wild beasts as well as the smaller cattle, in 
which tho former were always victorious. A negro herdsman Wring¬ 
ing to Mr. Abson (who afterwards limpod for many years about tho 
furt) had been seized by one of these monsters by tho thigh, but from 
his situation in a wood tho sorpent, in attempting to throw himself 
around him, got entangled with a true; and the man being thus 
preserved from a state of compression which would instantly tore 
rendered him quite poworicss, hud presence of mind onnngh to cut 
with a largo knife which he carried about with him deep gashes in the 
nook and throat of his antagonist, thereby killing him, anil disengaging 
himself from liis frightful situation. He never afterwards however 
recovered the use of that, limli, which hail sustained considerable 
injury from his fangs and the mere force of his jaws.” Ail these 
gigantic serpents were most probably tho Pythons of modern nomen¬ 
clature. 



Skeleton nf Boa Onutrirh r. 


According to Pliny the name Boa wo? given to these serpents 
because they were said to lie at first nourished by the milk of cows, 
and Johnston and others observe that they dorivod tho name not so 
much from their power of swallowing oxen as from a story current in 
old times of their following the herdB and sucking their udders. Boa 
is also stated by some to be tho Brazilian name for a serpent. 


this, for that they grow to such * »«se that m the belly of one kiiio.i 
on the Vatican Hill in the reign of Claudius an entire infant wasfound. 
Suetonius (in ‘ Octav.’ 43) mentions tho exhibition of a serpent 50 cubits 
in length in front of the comitium. But without multiplying instances 
from ««»»» and others, we will now come to more modern accounts. 
Bontius (v 28) says, “ The Indian serpents are so multitudinous that 
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Beforo entering upon the subdivisions of this family we will examine 
nome of the most remarkable point* in the structure wad organisation 
of the Boults. 

On looking at tho accompanying representation of the skeleton of a 
Boa Constrictor, drawn from tho beautiful preparation in the British 
Museum, we first observe the Rtrong close-set teeth, of which there 
is a double row on each side of tho upper jaw, all pointing backwards, 
and giving the sorpont the firmest hold of its struggling victim, 
which is thus deprived of the power of withdrawing itself when once 
locked within the deadly jaws. Serpents do not masticate. The prey 
is swallowed whole, and to assist deglutition their under jaw consists 
of two bones ousily separable at tho symphysis, or point of junction, 
while the bone similar to tho os quadratum in birds, by the inter¬ 
vention of which it is fitted to tho cranium, further facilitates the act. 
Tho upper jaw moroover is so constructed as to admit of considerable 
motion. 

We next observe the spine, formod for the most extensive mobility, 
and the multitude of ribs constructed as organs of rapid progression, 
when joinod to the belly-scales, or scuta, with which tho whole inferior 
surface of tho body may bo said to bo shod. “ When the snake," 
writes Sir Kverard Home, “ begins to put itself in motion, tho ribs of 
the opposite sides aro drawn apart from each other, and the small 
cartilages at the end of them arc bent upon tho upper surfaces of the 
abdominal scuta on which tho ends of the ribs rest, and ns tho ribs 
move in pairs the scutum under each pair is carriod along with it. 
This scutum by its posterior edge lays hold of tho ground, and 
becomes a fixed point from whenco to set out anew. This motion is 
beautifully Been when a snake is climbing over an angle to get upon a 
flat surface. When the animal is moving it alters its shape from a 
circular or oval form to something approaching to a triangle, of which 
tho surfaco on tho ground forms tho base. Tho coluber and boa 
having largo abdominal scuta, which may be considered as hoofs or 
shoes, aro the best fitted for this kind of progressive motion." (‘ Lec¬ 
tures on Comparative Anatomy,’ vol. i.) 

Sir Kverard, in the same lecture, speaking of tho ribs as organs of 
locomotion, says :—“An observation of Sir Joseph Banks during tho 
exhibition of a coluber of unusual size first led to this discovery. 
While it was moving briskly along tho carpet ho said ho thought ho 
saw the ribs come forward in succession like the feet of a caterpillar. 
This remark lod mo to examine the animal’s motion with more 
accuracy, and on putting the hand under its belly while the snuko 
was in the act of passing over tho palm the ends of the ribs wore 
distinctly felt pressing upon the surface in regular succession, so as to 
leave no doubt of the ribs forming so many pairs of levers by which 
the animal moves its body from place to place.” The merit however 
of this discovery is due to the sharp-sighted Tyson, who was the first 
to obsorve the locomotive power of the ribs of the Boa. 

Sir Kverard Home informs us by what additional mechanism this 
faculty is effected. The ribs, lie observes, aro not articulated in snakes 
between the vertebra:, but each vertebra has a rib attached to it by 
two slightly concave surfaces that luovo upon a convex protuberance 
on tho side of tho vertebra, by which means tho extent of motion is 
unusually great; and the lower end of each vertebra having a globular 
form fitted to a concavity in the upper end of the vertebra below it, 
they move readily on one another in all directions. The muscles 
which bring the ribs forward, according to Sir Kvorard, consist of five 
sots—ono from tho transverse process of each vertebra to the rib 
immediately behind it, which rib is attached to tho noxt vertebra. 
Tho next sot goes from the rib a little way from tho spine, just beyond 
where the'formor terminates ; it passes ovor two ribs, sending a slip 
to each, and is inserted into tho third : there is a slip also connecting 
it with tho next muscle in succession. Under this is tho third set, 
which arises from tho posterior side of each rib, passes ovor two ribs, 
sending a lateral slip to the next muscle, and is inserted into the third 
rib behind it. The fourth set passes from ono rib over the next, and 
is inserted into tho sooond rib. The fifth set goes from rib to rib. 
On tho inside of tho chost there is a strong sot of muscles attacliod to 
the anterior surface of each vertebra, and passing obliquely forwards 
over four ribs to be iusertod into the fifth, nearly at the middle part 
between the two extremities. Krorn this part of each rib a strong 
flat musclo comes forward on each side before tho viscera, forming 
the abdominal muscles, and uniting in a beautiful middle tendon, so 
that the lower half of each rib which is beyond the origin of this 
muscle, and which is only lutcmlly connected to it by loose cellular 
membrane, is external to the belly of the animal, and is used for the 
purpose of progressive motion ; while that half of each rib next tho 
spine, as far as the lungs oxtend, is employed in respiration. At tho 
termination of each rib is u small cartilage in shape corresponding to 
tho rib, only tapering to the point. Those of the opposite ribs have 
no connection, and when the ribs are drawn outwards by the muscles, 
they are separated to some distance, and rest through' their wholo 
length on the inner surface of the abdominal scuta, to which they are 
connected by a set of short muscles; thoy have also a connection with 
the cartilages of tho neighbouring ribs by a set of short straight 
muscles. These observations apply to suakes in general, but the 
muscles have boon examined in n Boa Constrictor 3 feet 0 inches long 
preserved in the Hunterian Museum. In all snakes, adds the author, 
the ribs are oontiuued to the anus, but the lungs seldom occupy more 
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than ojio half of tho oxteut of the cavity covered by tho ribs. Con¬ 
sequently these lower ribs can only be employed for the purpose of 
progressive motion, and therefore correspond in that respect with 
tho ribB in tho Itraco volans superadded to form the wings. 

Tho subjoined cut, copied from that given ns an illustration by Sir 
Kverard Home, will oxplain tho articulating surfaces of tho vertebra: 
and ribs; and on the under surface of tho former will ho seen tho 
protubcranco for tho attachment of tho musclos which are employed 
in crushing the animals round which the snake entwines itself. 



Tho cut exhibits two vertebra:, and portions of two ribs of a so- 
called Boa Constrictor, drawn from a skeleton sent from tho Kast Indies 
by the late Sir William Jones, and deposited in the Hunterian Museum. 
Tho letters, a, a, point to the protuberance on tho under surface for 
the attachment of tho constricting muscles, according to Sir Kverard 
Home. 

Though tho term Boa Constrictor is used throughout by Sir Kverard 
Home in his loeture, there can bo little doubt that the serpent sent 
from India by Sir William Jones was a 1’ythOn. The small specimen 
from which the description of tho organs employed in progressive 
motion was taken may have been a boa. But whether boa or python, 
it would have had the hooks or spurs near the vent, and tho bones and 
muscles belonging to these spurs, which are of no small consequence 
in tho organisation of a boa or a python, rudiments of limbs though 
they bo ; them: appear to have escaped Sir Kverard 1 Ionic’s observation, 
occupied as he was in following out tho mechanism of progressive 
motion. 

No one can road of the habits of these reptiles in a state of nature 
without peraeiviug the advantage which they gain when holding oil by 
tlioir tails oil a tree, their beads and bodies in auibush, and half 
flouting on sonic sedgy river, they surprise the thirsty animal that 
socks the stream. Thoso hooks help the serpent to maintain a fixed 
point; they become a fulcrum which gives a double power to his 



| energies. Dr. Mayer detected these rudiments of limbs, and has well 
; explained their anatomy. He says that the spur or nail on each side 
i of tho vent in the Boa Constrictor and other Specios of the genus is a 
true nail, in the cavity of which is a little demi-cortilnginouB bone, or 
| ungual phalanx, articulated with another bone much stronger which 
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is concealed under the skin. This Becond bone of the rudiment of a 
foot in the Bate has an ox tern til thick condyle, with which the ungual 
phalanx is articulated, as abovo stated; it presents, besides a smaller 
internal apophysis, which places it in connection with the other bones 
of the skeleton. These bones are the appendages of a tibia, or log- 
bone, tho form and relative position of which will be understood by a 
reference to tho subjoined outs, copied from Dr. Mayer’s ‘ Memoir.’ 
(‘Trans. Soo. Nat. Curios.,’ translated in ‘ Aunolcs des Scionccs' for 
182(5.) 

The previous figure represents tho tail of a Boa Constrictor; 
a, tho vent; It, the hook or spur of the left side ; c, the subcutaneuus 
muscle ; cl, ribs and intercostal muscles; e, transverse muscle of the 
abdomen; /, bone of tho log enveloped in its muscles; g, abductor 
muscle of the foot; A, adductor muscle of the foot. The arrange¬ 
ment of the scuta, or shields, of ono entire piece under the tail, 
characteristic of tho true Boos, will be hero observed. In tho Pythons 
the shields beneath the tail are ranged in pairs. 

We here havo a representation of tho osteology of this rudimen¬ 
tary limb, taken from the same author. Fig. 1 represents tho left 
posterior limb of the Boa 
Scytalc, seen anteriorly: 
a, tibia, or leg bone; ft, ^ h 
external bone of tho 
tarsus; c, internal bone 
of the tarsus; r/, bone 
of tho metatarsus with 
its apophysis; c, nail or 
hook. 

Fig. 2 represents tho 
same limb, seen pos¬ 
teriorly. 

Doctors Hopkinson r 
and I’ancoost have given 
in tlie ‘Transactions of 
the American Philoso¬ 
phical Society,’ held at 
Philadelphia, for promoting useful knowledge (vol. v. new sories, 
part i.),. an interesting account of the visceral anatomy of tho Python 
(Cuvier), described by 1 >nudin as the Boa reticulata. And here it may 
bo as well to remark that the differences between the Boas and the 
Pythons arc so small, that the aooonnts given of the constricting 
powers mid even of tho principal anatomical details of the one, may 
be taken as illustrative of the samo points in tho history of the other. 

Perhaps tho best way of illustrating the habits of these creatures 
in seizing and killing their prey is to relate somo of tho incidents 
with which bouks of travels abound. 




Mr. M‘Lood, in his ‘ Voyage of H.M.S. Alcesto,’ gives tho following 
painfully vivid account of a serpent, a native of Borneo, 1(5 feet long, 
and of about 18 inches in circumference, which was on board. There 
were originally two; but one, to use Mr. M'heod’s expression, 
“ sprawled overboard and was drowned.” 

“ I luring his stay at llyswick,” says Mr. M'ljeod, speaking of the 
survivor, “ ho is said to have been usually entertained with a goat for 
dinner, onco in every threo or four weeks, with occasionally a duck or 
a fowl by way of a dessert. The live-stock for his use during tho 
passage, consisting of six goats of the ordinary size, were sent with him 
on beard, five being considered as a fair allowance for as many months. 

“ At an early period of tho voyage we had an exhibition of his 
talent in tho way of eating, which was publicly performed on the 
quarter-deck, upon which his Crib stood. The sliding part being 
opened, one of tho goats was thrust in, and the door of the cage was 
shut. Tho poor goat, as if instantly aware of all the horrors of its 
perilous situation, immediately began to utter the most piercing and 
distressing cries, hutting instinctively at the some time, with its head 
towards the serpent, in self-defence. 

“ Tho snake, which at first appearod soarcoly to notice tho poor 
animal, soon began to stir a little, and turning his head in the direction 
of the goat, be at length fixed a deadly and malignant eye on the 
trembling victim, whose agony and terror seemed to increase; for 
pluvious to the snake seizing his prey, it Bhook in every limb, but still 
continuing its unavailing show of attack, by butting at the serpent, 
whjgh now became sufficiently animated to prepare for the banquet. 
Tlffftrst operation was that of darting out his forked tongue, and at 
the same time rearing a little his head ; then suddenly seizing the 
goat by the fore-leg with his fangs, and throwing it down, it was 
encircled in an instant in his horrid folds. So quick indeed and so 
instantaneous was the act, that it was impossible for the eye to follow 
tho rapid convolution of his elongatod body. It was not a regular 
screw-like turn that was formed, but resembling rather a knot, one 
part of tho body overlaying the other, as if to add weight to the 
muscular prossuro, the more effectually to crush the object. During 
this timo he continued to grasp with his fangs, though it appeared an 
unnecessary precaution, that part of the animal which he had first 
seized. ' He then slowly and cautiously unfolded himself, till the goat 
foil dead from his monstrous embrace, when he began to 'prepare 
himself for swallowing it. Placing his mouth in front of the dead 
animal, he commenced by lubricating with his saliva that part of tho 
goat, and then'taking its muzzle into his mouth, which had, and 


indeed always kns, tho appearance of a raw lacerated wound, he sucked 
it in, as far as tho horns would allow. These protuberances opposed 
some little difficulty, not so much from their extent as from thoir 
points; however they also in a very short timo disappeared, that is to 
say, externally ; hut their progress was still to be traced very distinctly 
on tho outside, threatening every momont to protrude through tho 
skin. The victim had now descended os fur ns tho shoulders; and it 
was an astonishing sight to observe the extraordinary action of tho 
snake s muscles when stretched to such an unnatural extent—au 
extent which must have utterly destroyed all muscular power in any 
animal that was not like himself endowed with very peculiar faculties 
of expansion and action at the same time. When his head and neck 
had no other appearance than that of a serpent’s skin stuffed almost 
to bursting, still tho workings of the muscles were evident; and his 
power of suction, as it is erroneously called, unabated ; it was in fact 
the effect of a contractile muscular power, assisted Viy two rows of 
strong hooked teeth. With all this ho must be. so formed as to bo 
able to suspend for a time his respiration; for it is impossible to 
eonceivo that tho process of breathing could bo carried on while tho 
mouth and throat were so completely stuffed uml expanded by tho 
body of the goat, and the lungs themselves (admitting tho trachea to 
bo over so hard) compressed as they must havo beun by its passage 
downwards. 

“The wholo operation of completely gorging tho goat occupied 
alsmt two hours and twenty minutes, at the end of which time the 
tumefaction was confined to tho middle purl of tho body, or stomach, 
the superior parts, which had been so much distended, having 
resumed their natural dimensions. lie now coiled himself up again, 
and lay quietly in his usual torpid state for about threo weeks or a 
month, when his lost meal appearing to be completely digested and 
dissolved, lie was presented with another goat, which he killed and 
devoured with equal facility. It would appear that almost all ho 
swallows is converted into nutrition, for a small quantity of calcareous 
mutter (and that perhaps not a tenth part of tho bones of the animal), 
with occasionally some of tho hairs, seemed to compose his general 
feces. 

“It was remarkod, especially by the officers of the watch, who had 
better opportunities of noticing this circumstance, that the goats had 
always a great horror of the serpent, ami evidently avoided that side 
of the dock on which his cage stood.” (P. 3(15.) 

Mr. Brodurip, in the second volume of tho ‘ Zoological Journal,’ 
after referring to Mr. M’Leod's interesting narrative, of the correctness 
of which, as far us it goes, he says ho has not a single doubt, and 
observing that two points in that description struck him forcibly, the 
ono as being contrary to the probable structure of the animal, and the 
othor as being contrary to Mr. Brodcrip’s •observations, proceeds to 
give the following account of tho manner in which tho serpent takes 
its prey in this country. 

Mr. Broderip had an opportunity of seeing one of those creatures 
when kept in tho Tower. The keeper says Mr. Broderip “sent to 
inform mo that one of these reptiles had just cast his skin, at which 
period they, in common with other serpents, are most active and eager 
for prey. Accordingly I.repaired with some friends to the Tower, 
where wo found a spacious cage, the door of which consisted of a tin 
caso covered with red baize and filled with warm water, so os to pro¬ 
duce a proper temperature. There was the suako, * positis nevus 
oxuviis,’ gracefully examining the height and extent of his prison ns 
he raised, without any npparent effort, his towering head to tho roof 
anil upper parts of it, full of life, and brandishing his tongue. 

“ A largo buck rabbit was introduced into the cage. The snake was 
down and motionless in a moment. Thoro ho lay like a log without 
one symptom of life, save that which glared in tho small bright eye 
twinkling in his depressed head. The rabbit appeared to take no 
notice of him, but presently began to walk about the cage. The 
snako suddenly, but almost imperceptibly, turned his head according 
to the rabbit’s movements, as if to keep the object within the range of 
his oyo. At length tho rabbit, totally unconscious of his situation, 
approached the ambuBhcd head. The snako dashed at him like 
lightning. There was a blow a scream -and instantly tho,victim 
was locked in the eoils of the serpent. This was dono almost too 
rapidly for the oyo to follow : at one instant the snako was motion¬ 
less ; in the next ho was one congeries of coils round his prey. Ho 
hod seized the rabbit by the neck just under the ear, anil was evidently 
exerting tho strongest pressure round tho thorax of the quadruped ; 
thereby preventing the expansion of the chest, and at the same timo 
depriving the anterior extremities of motion. The rabbit never cried 
after tho first seizure ; he lay with his hind legs stretched out, still 
breathing with difficulty, as could bo seen by tho motion of his flanks. 
Presently he made ono desperate struggle with his hind legs; but tho 
snake cautiously applied another coil with such dexterity as com¬ 
pletely to manaclo the lower extremities, and, in about eight minutes, 
the rabbit was quite dead. The snake then, gradually and carefully 
uncoiled himself, and, fin'ding that his victim moved not, opened his 
mouth, let go his hold, and placed his head opposite to the fore part 
of tho rabbit. The boa generally, I have obsorved, begins with tho 
head; but in this iuslnnco tho serpent,^having begun with the fore 
legs, was lohger in gorging his prey than usual, and in consequence of 
the difficulty presented by the, awkward position of the rabbit, the 
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dilatation and secretion of lubricating mucus were excessive. The 
serpent first got the fore legs into his mouth; he then coiled himself 
round the rabbit, and appeared Ao draw out the dead body through 
his folds; ho then began to dilate his jaws, and holding the rabbit 
firmly in a coil as a point of resistance, appeared to exercise at 
intervals the whole of his anterior muscles in protruding his stretched 
jaws and lubricated mouth and throat at first against and soon after 
praduplly upon and ovor his prey. The curious mechanism in the 
jjjvsof serpents which enables them to swallow bodies so dipropor- 
tioned to tnoir apparent bulk is too well known to need description; 
but it may be as well to state that the symphysis of the under jaw 
was. separated in this cose, and in otheju which I have had an oppor¬ 
tunity of observing. When the prey was completely ingulphed, the 
serpent lay for a few moments with his dislocated jaws still dropping 
with the mucus which had lubricated the parts, and at this time he 
looked quite sufficiently disgusting. Ho then stretched out his neck, 
and at the same moment the muscles seemed to push the proy further 
downwards. After a few efforts to replace the parts, tho jaws 
appeared much the same as they did previous to the monstrous repast. 

“ 1 now proceed to the first of the two points abovo alluded to, and 
have to state my opinion that the Boa Constrictor does respire ‘ when 
his head and neck Lave no. other appearance than that of a serpent's 
skin stuffed almost to bursting;' and I think that, upon a more close 
examination, the same phenomenon would have been observable in 
the serpent shipped at Batavia. It is to be regretted that the dissec¬ 
tion of that seipent appears to have been confined to the stomach; at 
least nothing is said of any othor part of the animal. I have never 
had an opportunity of dissecting the pulmonnry system of a boa, or 
of satisfying myself as to tho structure of the extremely long trachea, 
which must bo very firm to resist such an immense pressure; but I 
believe, from a near and accurate inspection, in company with others, 
that respiration goes on during the period of the greatest dilatation. 
Whilst hose serpents are in the act of oonstringing or swallowing their j 
prey, they appear to be so entirely pervaded by the &pt(is [appetito] 
which then governs them, that I am convinced they would suffer them¬ 
selves to be cut in pieces before they would relinquish their victim. 

I have assisted in taking them up, and removing them with their prey 
in their coils, without their appearing to be in the least disturbed by the 
motion, excepting that, if after the victim is no more and the constric¬ 
tion is somewhat relaxed, an artificial motion be given to the dead 
body, they instantly renew the constriction. When thus employed 
they may be approached closely and with perfect security for the 
reason above stated, and I have uniformly found that tho larynx is, 
during the operation of swallowing, protruded sometimes os much as 
a quarter of an inch beyond the edge of tho dilated lower jaw. I 
havo aeon, in company with others, the valves of the glottis open and 
shut, and the dend rabbit's fur immediately before the nperturo 
stirred, apparently by tho serpent's breath, when his jaws and throat 
were stuffed and stretched to excess. In the case above mentioned, 
where the prey was taken very awkwardly, and the dilatation was 
consequently much greater than usual, I saw this wonderful adapta¬ 
tion ot means to the exigencies of the animal much more clearly than 
I had ever seen it before. 

“ With regard to the next point, it is more difficult to account for 
the variance between the agony of antipathy shown by the goat as 
described by Mr. M‘Leo<l, and the indifference which I have uniformly 
observed in the full grown fowls and rabbits presented to these 
serpents for prey. Immediately after our boa had swallowed his first 
rabbit,' a second was introduced; but the serpent now exhibited a 
very different appearance. The left side of his lower jaw was hardly 
in its place, and he moved about the cage instead of lying in wait as 
on the former occasion. As for the rabbit, after he had been incarce¬ 
rated a little while, he treated tho snake with the utmost contempt, 
biting it when in his way, and moving it aside with his head. The 
snake, not having his tacklo in order, for his jaw was not yet quite 
right, appeared anxious to avoid the rabbit, which at last stumbled 
upon the snake's head in his walks, and began to treat it so roughly, 
that the rabbit was withdrawn for fear of his injuring the snake. 
This treatment of the snake by the rabbit did, not appear to be the 
effect of anger or hatred but to be adopted merely as a mode of 
removing something, which he did not appear to understand, out of 
his way. I have seen many rabbits and fowls presented to different 
specimens of boa for prey, and I never saw the least symptom of 
uneasiness either in the birds or quadrupeds. They appear at first to 
take no notioe of tho serpent, large as it is, and when they do discover 
it they do not start, but seem to treat it with the greateetindifferenoe. 

I remember one evening going up into the room where one of these 
snakes was kept at Exeter 'Change, and seeing the hen which was 
destined for tne prey of the boa, very comfortably at roost upon the 
serpent. The keeper took the hen innis hands and held it opposite 
to the head of the Bnake, without succeeding in inducing him to take 
the bird, which, when let out of the keeper’s hands again, settled 
herself down upon the serpent for the night. 

“ Tho only solution which I can offer of the difference between 
Mr. M'Leod’s description and my experience, is one which I do not 
propose as absolutely satisfactory, but which may nevertheless be 
found to approach the truth. The goats put on board at Batavia for 
the serpent) which it appears was brought from Borneo, were in all 


probability natives of Java, and if so, they would, according to tho 
wonderful instinct which nature has implanted in animals' for their 
preservation, be likely to have a violent antipathy to large serpents, 
such as those which there lurk for their prey. The great Python is a 
native of Java, and if these goats were wild, or originally from the 
wild stock of the island, their instinctive horror at the sight of the 
destroyer may be thus accounted for. But our domestic fowls and 
rabbits (the Btock of the latter most probably indigenous, and that of 
the former of such remote importation, and so much changed by 
dosccnt, as to be almost on the same footing), having no Buch natural 
enemy as a large serpent, against which it is necessary for them to be 
on their guard, are entirely without this inBtinct, although it is strong 
enough in the case of their ordinary enemies, such as hawks, dogs, and 
cats; and they consequently view the boa which is about to dash at 
them with the same indifferenco as if he were a log of wood." 

We now proceed to give an account of the genera and species of the. 
family Boida, and in doing this we shall follow the arrangement of 
Dr. J. E. Gray in the Catalogue of tho specimens of Snakes in the 
British Museum. 

I. Tail prehensile, strong ; Head distinct; Muzzle truncated, 
a. Subcaudal plate two-rowod j intermaxillary or incisive teeth 
distinct; superciliary bone distinct. 

* Crown of head with small sliield-like plates. 

1. Morelia. Upper and lower labial shields deeply pitted; muzzle 
with symmetrical shields. There are two species of this genus, ono 
with the vertical plate indistinct, the other with the same plate 
distinct:— 

M. spilotes (Coluber argus, Linnaeus, Coluber spdotes, Lacdpfede), tho 
Diamond-Snake. This species has the vertical plates indistinct. It 
is of a bluish-black colour, very irregularly yellow, spotted, a spot on 
the centre of each scale, forming a group of five or six together or a 
kind of tied blotch; occiput with an angular band. It is a native of 
Australia. 

M. variegata, the Carpet-Snake. Vertical plates distinct. It is 
whitish, with numerous irregular black-edged olive cross-bands, with 
irregular serrated and torn edges; head olive, varied with two or three 
white spots in the centre of the crown, and a broad short band behind 
each eye. Several specimens of this species are in the British Museum, 
brought from Tort Essington, Swan River, and other parts of Aus¬ 
tralia. 

** Crown of head shielded to bohind the eyes. 

2. Python. Upper and lower labial shields deeply pitted; muzzlo 
and forehead with symmetrical shields; nostrils vertical. 

There are two species of this genus which have been referred to by 
many writers as varieties of Boa Constrictor. They are distinguished 
by placing their e»gs in a group and covering them with their body. 
This statement, which was made by Mr. Bonnett, and afterwards con¬ 
firmed by M. Lomare Picquot, has been doubted, but its truthfulness 
has been confirmed by the proceedings of a python in the Gardep of 
Plants at Paris. 

P. reticvlatus, the Ular Sawad, is distinguished from the next Bpecies 
by the four front upper labial plates being pitted; the frontal plate 
simple; the head has a narrow longitudinal brown stripe. It is one 
of the most brilliant species of the whole family, its whole body being 
covered with a gay lacing of gold and black. It is a native of Hin¬ 
dustan, Ceylon, and Borneo. Several specimens are in the British 
Museum, and a living specimen in the gardens of the Zoological 
Society, Regent’s Purk. It is said to increase till it is more than thirty 
feet in iength and stout in proportion. The powers of such a gigantic 
reptile muBt be enormous, and it is Btatcd that this serpent is able to 
manage a buffalo. Nor are there wanting horrible instances of man 
himself having fallen a prey to these monsters in modern times. The 
story goes that a Malay prow was anchored for the night under the 
island of Celebes. One of the crew had gone on shore to search for 
bctol-nut, and is supposed to have fallen asleep upon the beach from 
weariness on his return. In the dead of the night his companions on 
hoard were roused by dreadful screams: they immediately went 
ashore, but they came too late; the cries had ceased, and the wretched 
man had breathed his last in the folds of an enormous serpent, which 
they killed. They cut off the head of tho snake and carried it, toge¬ 
ther with the lifeless body of their comrade, to the vessel. The right 
wrist of the oorpse bore the marks of the serpent's teeth, and thoflps- 
figured body showed that the man had been crushed by the oonstno- 
tion of the reptile round the head, neck, breast, and thigh. The picture 
by Daniell, representing a man seized by one of these monsters, will 
be familiar to many of our readers. 

P • molurus ( Coluber molurus, Linnaeus, P, Javanieus, Kuhl, P. 
Tigris, Daudin), the Rook-Snake, is one of the species of this family 
often called by the name Boa Constrictor. It is characterised by 
having the two pairs of front upper and throe hinder lower labial 
shields pitted, with the frontal plate double. The structure of the 
head and jaws of this species is seen in the annexed cuts, which will 
illustrate generally these points in the anatomy of the family. In the 
Museum of the College of Surgeons are several beautiful preparations 
of the structure of this gigantic Bnake. Four living examples are now 
in the Gardens of the Zoological Society, Regent’s Park. This species 
is a native of Hindustan, Java, and other parts of Asia. 
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Head of Python mol unit, aeon from above. 



3. Hortvlia. Upper and lower labial shields deeply pitted; muzzle 
ami forehead with symmetrical Shields; nostrils lateral. Thero are 
three species natives of Africa 

H. Natalensis (Python Natalenus, Andrew Smith), the Natal Hock- 
Snake. It has two pairs of front upper labial shields pitted, with two 
or three supro-ocular shields. 

Dr. Andrew Smith, in his ' Illustrations of South Africa ’ gives a 
very beautiful figure of Python Natalensis ; and he states that this 
Bnake, or at least one resembling it in size, was formerly an inhabitant 
of the districts now within the Cape Colony, and that the traditions 
of the older Hottentots abound with instances of its miraculous 
powers. “ At present," he sayB, “ it is not to be found within hundreds 
of miles of the boundaries of the colony, and few specimens have been 
obtained nearer than Fort Natal.” He informs ub that it occasionally 
attains a very large size, and according to the natives, individuals 
have been seen whose circumference was equal to that<of the body of 
a stout man. Dr. Smith himself saw a skin whioh measured twenty-five 
feet, though a portion of the tail part was deficient “ It feeds,” he says, 
“ upon quadrupeds, and for some days after swallowing food it remain^ 
in a torpid state, and may then- be easily destroyed. The South 
Africans however seldom avail themselves of ridding themselves of a 
reptile they view with horror, as they believe that it has a certain 


sis 


influence over their dostinies; and affirm that no person has ever 
been known to maltreat it without sooner or later paying for his 
audacity.” 



Rock-Snake fflMei molurut). 


If. Sebtc (Coluber Sebtr, Gmelin, Python bivittatus, Kuhl), the 
Guinea Hock-Snake and Fetish Snake, closely resemblos the last in 
many points of structure. It is a native of western Africa, and speci¬ 
mens in the British Museum have been obtained from Asluuitce, 
Gambia, and the Gold Coast. Thera is a living specimen in the 
Zoological Gardens, Hegeut’s I’ark, Estimated to weigh one hundred¬ 
weight. 

if. rtyia (Boa regia, Shaw, Python regiuti, Dumeril), tho Hoyal 
Rock-Snake, distinguished from tho last two by tho four pairs of 
front upper labials being pitted, tho supra-ocular plate singlo, tho 
lower labial shields broad, four. It is an inhabitant of Gambia, in 
western Africa. It is of a black colour, marked on tho middle of tho 
bock with a scries of oblong longitudinal white spots; the sides with a 
series of very largo white spots, with one or two oblong black spots on 
thoir upper part; tho head block, with a streak over the nostrils and 
the top of the eyos, another from the lower edge of the eye; the lipB, 
chin, and beneath white. 

4. Limit. Upper and lower labial shields pittod; muzzle and space 
botween the eyes shielded. This genus includes various species of 
Python of other authors. Dr. Gray describes four:— 

L. amethystinut, the Liasis; ah inhabitant of New Ireland. t < 

L. Macklotii, Macklot’s Liasis, an inhabitant of Timor and Sumao. 
Neither of these is in the British Museum. 

L. ChUdrenii, Children's Liasis, an inhabitant of North-Western 
Australia. One specimen in the British Museum is from Fort 
Essington. 

L. olivacea, the Lisalia, also a native of Australia. Specimens have 
been brought from Port Essington and Sir Charlos.Hardy’s Island. 

5. Nardoa. Lower labial shields pitted; crown with eleven symmet¬ 
rical shields. Of this genus there ore two species, N. Schlegelii, the 
Nardoa of New Ireland, and N. Gilbertii, Gilbert’s Nardoa, a native 
of North Australia. 

6. Subcaudal plates entiro, one-rowed; intermaxillary or 
incisive teeth none; supra-orbital bone none. 

* Scales smooth; labial shields pitted. 

0. Epicrata. Forehead with symmetrical shields; crown soaly. 
The specios are natives of America and the West Indies. 

E. angulifer, the Pale-Headed Epicrates, is a native of Hayti. 

E. Cenchria (Boa Ctnchria, Linnteus, Evneetes Aboma, Cuvier), the 
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Aboma. It is one of the largest of the family, and sometimes attains 7. Xiphotoma. Forehead and crown scaly; muzzle with regular 
a - gigantic size. It is of a yellowish oolonr, with a row of large shields j labial platos short and all pitted. There is but one species 
brown rings' running th$ whola^ngth of the bock, and vorinblo spots 
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.Natal JlcelfoSnnko [UvrlutU Ka'ulrutb) 




. . Head of liortulia Naialetait. 

onthttZMos. These are generally dark, often containing a whitish 
semi-lunar mark. This species, according to Seba, who describes it up 
Mexican, is the ..Xwsaeuilcahuillia (or Tamacuilla Huilia, as Scba 
writes the word) described by Hernandez. This species haunts the 
marshy ploceaonthe warm parts of South America; there, adhering 
by the tail to scale aquatic tree, they suffer the anterior port Of the 
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quadrupeds whioh come to drink. 

S. maurtw, the Brown Aboma of Qiay, is of a brown colour, and is 
a native of Venezuela 
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disposed. This is the Boa viridis of Boddaert, tho Boa thalassina of 
Laurenti, the Bojobi of the Brazilians, the Tetrauchoatl Tleoa (a 
Mexican name) according to Seba, and tho Cobra Verde of the 
Portuguese, who relate that these serpents sometimes remain in the 
houses, doing no harm till irritated, when 
they at last bite and inflict a wound full of 
danger, not from injected poison, for the 
serpent has none, but on account of the 
injury sustained by the nerves from tke very 
sharp, slender, and long teeth. Great in-, 
domination follows, and the symptoms are 
aggravated j>y terror, so that a gangrene is 
the consequence unless the proper remedies 
are applied. In the absence of these, certain 
death is said to be the consequence of a 
severe bite from this serpent. The immo- A portion of too under 
diate cause of death is not stated by Seba, P art of t . ho tBl1 at 
but from the long and penetrating teeth of " m f «•»>»«»*. lowing the 
the Bojobi it may be presumed to be often H 00 * ne,r the vent. end 
totanui or locked jaw. Seba says that this ^ ta ." r “ p!ment of tho 
species varies in size, adding that the spe¬ 
cimen from which his figure was taken was more than two cubits in 
length. Cuvier is of opinion that the Boa hipnale is only a young 
Bojobi or Boa eanina. 

Living specimens of this snake are in the Gardens of the Zoological 
Society, Regent's Park. 

8. UoraUus. Forehead and crown scaly; muzzle with regular shields; 
labial shields short, hinder ones pitted. There is but one species:— 

C. hortulanus, the Cencoatl. It is most extensively distributed in 
South America, and amongst the spocimons in the British Museum 
several varieties can be distinctly observed. This snake, which is the 
Coluber hortulanus and Boa hortulana of Linnmus, has been extensively 
observed, and hns numerous synonyms. 

9. Sanzinia. Forehead and crown scaly; muzzle with regular shields; 
labial shields elongate prismatic. 

& Madagascarienris, the Sanzin of Madagascar, is the only species, 
and of this a specimen exists in tho Museum at Paris; there is none iu 
the British Museum. 

10. ClifUa. Forehead and crown scaly; muzzlo with regular shields; 

labial shields brood, low. Dr. Gray remarks of this genus that it 
may be tho same as Casarea, “ but the scales in the dry specimens are 
not keeled ; and tho front upper labial shields appear to be pitted, 
and the tail is short.” , v - 

V. fusca, a native of India, is the only species. 

I- w 

** Scales smooth; labial shields smooth, Hot pitted. 

11. Boa. Crown covered with scales; nostrils-lateral, botweefftwo 
plates. There are four species of Boa, all of which have been described 
as the Boa Constrictor, and it is always difficult to identify tho 
particular species of snake referred to by travellers, on account of She 
loose manner in which the name is generally employed. 

B. Constrictor of Linmcus (the Boa Constrktnx of Schneider, Con¬ 
strictor formonssimus of Laurenti), the Boigpacu, is characterised by tho 
scaly circle of the orbit being separated from tho upper labial plates 
by one or two series of scales. It is also distinguished by a large 
chain extending the whole length of the back, composed alternately 
of great blackish stains or spots irregularly hexagonal, and of pale 
oval stains or spots notched or jagged at either end, the whole forming 
a very elegant pattern. Shaw, in his lectures, mentions a skin of 
this spocies measuring 85 feet, preserved in tho British Musoqm, and 
adds, that it is probable that many ages ago much larger specimens 
might have occurred than any at present to be found, the inoAaaed 
population and cultivation of most countries having tended morehnd 
more to lessen the number of su6h animals. The locality of this 
species, according to the best authorities, iB confined to the New 
World. Daudin, indeed, believed that it was found in the ancient 
continent, but without sufficient grounds for his opiniog. Lo 
Vaillunt and Humboldt brought it from Guyana, and the Pnnce de 
Wied found it in Brazil. Gorier gives it aajjns opinion that therd* 
are no true boas of largo size in we Old World All the spocimen? 
in the British Museum are from tropical America. 

Linnmus, quoting Dahlbeig, says that the Boa Constrictor was 
worshipped by the Americans. 

“ Snake-worship," says Dr. Southey, in his notes to Madoc, “ was 
common in America." (Berna Dios, p. 3,7,125.) The idol described, 
vii. p. 25, somewhat resembles what the Spaniards found at Cam¬ 
peche, which is thus described by the oldest historian of the 
discoveries:—“Our men were oonduoted to a broade orosse-way, 
standing on tho side of the towne. Here they show them a square 
stage or pulpit foure steppes high, partly of clammy bitumen, and 
partly of small stones, whereto the l. Me of a man cut in marble 
was joyned, two foure-footed unknown oeastes fastening upon him, 
which, like madde dogges, seemed they would tear the marble man's 
guts out of his belly. And by the image stoog a serpent, besmeared 
all with goafs bloud, devouring a marble liod,' which serpent, cqjn- 
pacted of bitumen and small stones incorporated together, was seveip 
and fortie feete in length, and as thicke aa a great oxe. Next unto 
It were three rafters or stakes fastened to the grounds, which three 
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others crossed under-propped with stones; in. which place they punish 
malefactors condemned, for proof < whereof they saw innumerable 
broken orrowos.liH bloudio, scattoredpn tho grounds, and the bones of 
the dead cast into an inclosed courtjneero unto it.”—Pietro Martire. 

This serpent appears to have been tho TIicoatl and Tcmacuiloghuilia 
of the Jfexicaiin. “ it derives its name,” says Hernandez, “ from its 
strength, forToniacuilcahuilia is, ‘ fighting with five men;’ it attacks 
those it meets, and overpowers them with such force that if it once 
coils itself round their necks it strangles and kills them, unless it 
bursta itself by tho violence of its own efforts ;” and he goes on to 
state 'how its attack is avoided by the man opposing a tree or other 
object to its constriction, so that while the serpent fancies that it is 
compressing tho man it may be tom Itondor by its own act, and so 
die. The same author statos that he had seen serpents as thick aa a 
man’s thigh,, which had been taken whyi young by the Indians, and 
tamed, and how they were provided with & soak strewn with litter, 
in the place of a cavern, whero they lived, and were for the most part 
quiescent except at meal times, when they same forth, and amicably 
climbed about the couch or shoulders or fheir master, who placidly 
bore the serpent-embrace (amplexus) of the terrific animal; or lmw, 
lying coiled up in folds, and. equalling a large wheel in size, they 
harmlessly received the food offered to tlum. In the description of 
the Temocuilcahuilia wo have, allowing for some exaggerations, the 
predatory habits of au enormous Boa; and in the relation of the. 
manners of the tamed constricting serpents which follows it, we fiqd 
an engine which might be and no doubt was turned to^acdOdnt by 
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Specimens of this and the Sallowing species rife living in the, 
Gardens of the Zoological Society, Regent's Park. *0 

B. diviniloqua (Constrictor diriniloquus, Lauronti), the La m anda, 
is an inhabitant of Santa Lucia, and the specimen in the possession 
of the Zoological Society appears to bo tho only one in Europe. 

B.» Imperalor, tho Emperor Boa, .is a native of Mexico and’ 
Honduras. 

B. Eques, the Chevalier Boa, is an inhabitant of Peru. 

12. Pdaphileus. Crown covered with irregular plates; nostrils lateral, 
between two scales. 

P. Madagascomisis, the Polophilc, a native of Madagascar, is tho 
only spedics. • 

13. Evsuctes. (frown covered with irregular shMM; dostrils vertical, 
between three plates. 

B. marinas (Boa Septate and Boa marina, Linneeus, Boa aquatica, 
Prince Maximilian, Boa gigas, Latreille, Boa Anaconda and Boa 
Aboma, Daudin), the Anaconda. It is a native of tropical America. 

Mr. Bennett observes in the ‘ Tower Menagerie’ that the name of 
Anaconda, like that of Boa Constrictor, has been popularly applied to 
all the larger and more powerful snakes. He adds that the word 
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age. Linnams Bays of hi&JBoa Scytah, “ Constringit et doglutit capras, 
ores,” &a. (It constricts and swallows goats, Bheep, Ac.) 

The following description of a species, of which a specimen was 
forwarded' to the United Service . Museum', was given by Sir Robert 
Ker Porter:—“ It is not venomous, nor known to injure man (at least 
not in this part of the New World); however the natives of the plains 
stand in great fear of it, never bathing in waters where it is known 
to exist. Its common haunt, or rather domicile, is invariably near 
lakes, swamps, and rivers.; likewise close to wet ravines produced by 
inundations of the periodical rains; hence, from its aquatic habits, 
its first appellation. Fish and those animals which repair there to 
drink are the ohjeots of its prey. The creature lurks watchfully 
under oovpr of the water, and whilst the unsuspecting animal is 
drinking suddenly makes a dash at-its nose, and with a grip of its 
back-reclining double range of teeth never fails to socure the terrified 
beast beyond the power of escape. In an instant the sluggish waters 
are in turbulence and foam, the whole form of the Culebra is in 
motion, its huge and rapid coUinga soon encircle the struggling victim, 
and but a short moment elapses ere every bone is broken in the body 
of the expiring prey. On its ooasing to exist the fleshy tongue of the 
reptile is prutrudpd (taking a long and thinnish form), passing over 
the whole of tjteluelesa beast, lenving on it a sort of glutinous saliva 
that greatly, jbei&tates the act of deglutition, which it performs gra¬ 
dually by gaining it down through its extended jaws—a power of 
extension of^them it possesses to so frightful and extraordinary a 
degree satMt to be believed when looking at the comparative small¬ 
ness of the'mouth and throat in their tranquil state. After having 
completely devoured or rather hidden its prey in the way described it 
beoomes powerless as to motion, and remains in an almost toroid state 
ftjr some days, or until nature silently digests the swallowed animal. 
Th«i snake now sent was killed with lances when just regarding its 
poiremof action. 


“ The flesh of this serpent is white, *knd jbundant in fat. The 
people of the plains never eat it, but make use of the fat ns a remedy 
for rheumatic pains, ruptures, strains, Ac. When these creatures are 
young the colours on the skin are very bright, and gradually lose their 
brilliancy with age.” 

There is generally in these descriptions an account of the fleshy 
tongue of the reptile, and of its application to the dead animal for 
the purpose of covering it with saliva, previous to the aeration of 
swallowing it. A glance at the tongue of a Boa or a Python will 
convince the observer that few worse instruments for such a purpose 
could have been contrived. The delusion is kept up by the mode in 
which these serpents are sometimes preserved in museums, where 
they may be occasionally seen with fine artificial, thick, fleshy, ver¬ 
milion tongues in the place of the small dark-coloured extensile organs 
with which nature has fumishod them. . We have frequently watched 
constricting serpents while taking their prey, and it is almost super¬ 
fluous to add that they never covered the victim with saliva from the 
tongue before deglutition. When the prey is dead and the serpent is 
about to swallow it, the tongue of the destroyer is frequently thrust 
forth and vibrated, as if indicatory of the desire for food ; but the 
mucus is not poured out till it is required to lubricate the dilated jaws 
and throat for the disproportioned feast. 

14. Childbothrus. Crown covered with regular shields; nostrils 
lateral, between three scales. 

C. inornatus, the Yellow Snake, is a native of Jamaico. The head and 
front part of the body olive; temple with a narrow black streak; 
back with small scattered black obliquo cross lines; hinder part of the 
body black, with olive spots. A living specimen is in the Gardens of 
the Zoological Society. 

*** Scales keeled; lateral shields not pitted; nostrils between 
two plates. 

15. Ungalia. Head covered with symmetrical shields. The species 
are natives of tropical America. 

V. melanura, Black-Toiled Ungalia, has been found in Cuba. 

V. maculata, the Pardaline Ungalia, is found in Cuba and Jamaica. 
**** Scales keeled ; lateral shields not pitted; nostrils a 
single plate. 

16. Enygrus. Hoad covered with small irregular shields; nostrils in a 
single plato. There are two species, inhabitants of the Asiatic islands. 

E carinatus, the Candoia. It has been found in New Guinea. 

A. Bilroni. Bibron’s Enygrus. A specimen exists in the Museum 
at Paris. 

17. Casarea. Head scaly; muzzle covered with symmetrical 
shields; nostrils in a single plate (?). One species, 

0. Bussnmieri, the Casarea, is found in tho Isle Rondc near Mauritius. 

18. BolyeHa. Head covered with symmetrical shields; nostrils in 
a single plate. 

B. m uJticarinata, the Bolyeria, is the only species. It is a native of 
Port Jackson, Australia. 

II. Tail very abort, slightly or not prehensile; Head indistinct, short, 
a. Head covered with scales; pupil oblong; scales convex; 
subcuudal shield ono-rowed; intermaxillary teeth 
none; supra-orbitnl bone none. 

19. Vasoria. Muzzle rounded ; ventral and subcaudal plates 
narrow; scales ovate, of body and tail smooth. 

G. degam, tho Cusoria, is the only species. Inhabits Afghanistan. 

20. Gongylophis. Muzzle wedge-shaped; jaws' equal; hood with 
small keeled scales; scales of back keoled; body fusiform. 

G. conica ( Boa conica, Schneider; B. omata, Daudin; Eryx Bengal- 
ensis and Scytale coronata, Ouerin), the Fadain Cootoo. It is a native 
of Hindustan. 

21. Eryx. Muzzle wedge-shapod; upper jaw largest; head .with 
small scales; scales of bock smooth, of hinder part of body keeled. 

E. Jaculus (Tortrix Eryx, Anguis Jaculas, A. colubrina, Linnaras ; 
A. cerastes, Hassolquist, Eryx Bella, Geoffrey), tho Eryx. This 
species, known by its distinct gular groove and two pairs of frontals, 
Has boon found in Egypt, Corfu, XanthuS, Naxos, Greece, and on the 
Chores of the Mediterranean. 

E. Thebaicns, the Shielded Eryx, has no gular groove, and one pair 
of frontals. It is a native of Egypt and the North of Africa. 

22. Glothonia. Muzzle wedge-shaped; upper jaw largest; scales 
smooth. 

O. Johnii ( Boa Johnii, RUppell, Eryx Johnii, Dumeril, Tortrix Eryx, 
Schlege), Amphisbama, ‘ Penny Cyclopaedia,’ fig.), the Clothonia, is 
the only species belonging to this genus. 

This species is of a reddish brown colour, and is a native of 
Hindustan. 

b. Head shielded; pupil round. 

23. Cylindrophu. Nostrils in a single shield; eyes surrounded by 
shields; intermaxillary teeth none. This genus has three species. 

C. melanota, the Black-Jacked Pamboo. It has a triangular trun¬ 
cated tail. The muzzle is black, the end of tail white; the belly 
blank and white banded; the tail longer than the head. It is a native 
ff Celebes. 

G. rufa, the Schilaj Pamboo, with a conical tail and broad muzzle. 
It Is black or reddish, often white-ringed; head and tip of tail black; 
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a white spot on* each fronto-noanl plate. It is a liativo of Penang. 
Dr. Gray describes two vf&otios. one from Borneo, another from 
Colebes. 



PiiUiiin Cootoo (Gviigi/lophis canica). 


C. mandat,a (Tortrix maculata, Schlegel; Anguia teaadata, A. deru- 
pata, Laurenti), the Miguel, has a conical tail and narrow muzzle. 
It is red or brown, netted with black; beneath whitish. It inhabits 
Ceylon. ' 



Cloth on ia [Clothonia Johnii). 


24. Charina. Nostrils between two shields; eyes surrounded by 
small scales. 

C. Bottas (Tortrix Bottas, Blainville), the Charina, is the only species. 
It is of a pale yellow colour, with back and tail darker. It is found 
in California. _ 

2$. Tortrix. Nostrils betwoen two shields; eyes in a single shield ; 
intermaxillary teeth distinot. 

T. ScyiaU (Anguia Scytalc, Linnet!us, A. ater, Shaw, Tortrix coral- 
linn*, Oppell), the Coral Snake. It is a native of tropioal America. 

BOIS DE COLOPHANE. JBurskra.] 

BOLBO’C : RUS, a genus of Coleopterous Insects of the family 
Geotmpidat (Scarabam* of Linnaeus). The species of this genus are 
remarkable for their Bhort compact form, above appearing almost 
spherioal. The male is armed with an erect horn springing from the 
head, the female has merely a tubercle in the same part; the thorax 
has frequently four small horns, or tooth-like processes, arranged in 
atranaverse line on the anterior part; the’antennre are eleven-jointed, 
tile three terminal joints form a compact round knob, the middle joint 
being almost inclosed by the other two; one mandible is armed inter¬ 
nally with two teeth, the other ia simple; the anterior portion of thq 
mentum ia entire; the elytra are striated. 

These insects live upon dung, and excavate cylindrical holes in the 
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grOhnd under tho moss, in which they deposit their eggs enveloped 
in a ball of the exorement. 

There are about sixteen specioiFipbwu : their most common colour 
is brown or yellowish, and somotinras black. In this country but two 
species have occurred, B. mohilicomis and B. teqtaceua. B. mobilicomi* 
ia of a pitchy black colour, and about one-thinl of an inch long; the 
head, in the male sex has a rocurved horn; an tenure with the dub 
red; thorax punctured, and furnished with four tooth-like projections 
on the fore part; elytra striated; legs and body inclining to a red 
colour. 

B'. tcataccua is entirely of an ochre oolour; head with two tubercles J 
thorax sparingly punctured; olytra with punctured Btrire. About the 
same size os tho last, of whioh by sorfjfft is supposed to be a variety. 
Both of these species are very rare. 

BOLDOA, a genus of plants belonging to tho natural order 
Monimiaccct. B. fragrana is tho Boldu of Chili. It produces an 
aromatic succulent fruit which is eaten by the natives. Tho wood is 
very fragrant, and makes a charcoal which is preferred by the smiths 
of Chili to that from any other wood. The leaves are also very fragrant. 
The bark is employed in tanning. (Lindley, Vegetable Kingdom.) 

BOLE, a hydrous ailicate of Alumina, which occurs as an earthy 
mineral in amorphous masses in various countries, as in Armenia, 
Snxony, in Tuscany, at Sienna, in Ireland, and in Sootland in the Isle 
of Skye. 

The colour of Bole is various, oither yellow, brown, red brownish, 
or pitch-black. It is dull, has a greasy feel, and adheres to the 
tongue. Its fracture is conchoidal, yields to the naih and the streak 
is shining. When put into water it readily absorbs it, emits bubbles 
of air, and falls to pieces. The Armenian Bole, according to Wiegleb, 


consists of 

Silica . . ..63T3 

Alumina . . \ .22-67 

Iron. ,11-00 

Loss.3-20 
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The Lemniou Bole, colled also Lemnian Earth, was anciently an article 
of Materia Medica, and kept by apothecaries in small pieces under the 
name of Terra Sigillatre: theso were impressed on one side with the 
figure of a goat, Ac. According to Pliny it was also used as red 
pigment. 

Klaproth found the composition of this Bole to be 


Silica.00 

Alumina.14-5 

Oxide of Iron . . . . . . . 6 

Soda.3-5 

Water.• . . . 8-5 

A trace of Lime and Magnesia . . . . 
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The only Bole at present used is ns a coarse red pigment, for which 
purpose it is calcined and levigated, and vended in Germany under 
the name of Berlin and English Red. 

These earths were, formerly employed as astringent, absorbent, and 
tonic medicines. They might be slightly serviceable as absorbents, 
in the same way as putty powder is used in the present day, when 
sprinkled over excoriations of the Hkin. 4Any tonic power which they 
possessed was due to the oxide of iron, which is now administered in 
a purer state. These once celebrated articles have fallen into merited 
disuse : they are still however employed in the East, and occasionally 
as veterinary medicines in Europe, where oarths of a similar kind are 
found abundantly among volcanic, basaltic, and the older calcareous 
rocks, and are called after tho diftorent countries in which they are 
found. Those which have less colour are called Bolne alba, are pro¬ 
cured in Bohomia, Salzburg, Ac., nqd consist of litliomarge, which is 
formod of silica and alumina with water, and a little oxide of iron. 
These substances are extensively employod to adulterate articles of 
food, as anchovies, cocoa, and other things having naturally a rod 
oolour. Tho Bole Armenian must not be confounded with tho Lapis 
Armenius, which is a native carbonate of copper. Tho Terra Lemnia 
is sometimes employed to signify the pulp of the fruit of the Adaneonia 
digitata, the Baobab, or Monkey-Bread, which is used as an astringent 
for tho cure of dysentery by the inhabitants of Senegal. 

BOLKTO'BIUS, a genus of Coleopterous Insects of the section 
Brachelytra (M'Leay), and family Tachgporidai (Staphylinua of older 
authors.) Generic Characters : -Head long and pointed anteriorly; 
antennre with the basal joint rather long and slender; the three next 
joints slender, and nearly of equal length, the remaining joints 
gradually increasing in width to the last, inclusive; palpi rather long 
and slender; thorax narrower before than behind, the hinder angles 
rounded; elytra smooth, or indistinctly striated; body-long, widest 
at the base, and tapering to a point at the apex;- legs moderate, tibia: 
spinose, the four posterior with longwpines at their apioes. 

. The species of thifc genus reside m Boleti and other species of 
Fungi, in which they occur in the greatest abundance, particularly 
when in a state of decay. They are all exceedingly active, and their 
smooth slender bodies and pointed heads render it an easy task for 
them to thread their way with rapidity through the putrescent Fungi. 
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B. lunatic* (Linnteus) is one of the moat beautiful and largest species 
of the genus, and is not unoommon. It is about a quarter of an inch 
long. The head is black; the antennas hare the three basal joints 




which is yellow; the thorax and legs are yellow; the wing-cases are 
of a blue-black oolour, with an oblique yellow spot on the shoulders; 
the body is yellow, with the apex black. 

About eighteen species of this genus have boon found in this 
country, almost all of which are varied with yellow and black. 
Many nave the wing-cases yellow, with two black spots, one on oach 
side of the apex ; some have also the region of the scutellum black. 

(Stephens, Illuttrationt of British Entomology.) 

BOLE'TUS, an extensive jfctms of Fungi, consisting, according to 
the old botanists, of leathery masses, which are sometimes of consider¬ 
able thiokness, and having the spores ‘ lodged in tubes which occupy 
the same situation as the plates in the gills (or hyiuenlum) of the 
common mushroom. Fries, the great modem describer of Fungi, 
defines the genus thus:—Hymonimn formed of a peculiar substance, 
altogether distinct from the cap, entirely composed of tubes united 
into a porous layer; these tubos are undivided, separable from each 
other, long, cylindrical, or angular, open from end to end, and bear 
asoi (spore-cases) on their inside; nsci cylindrical, with small roundish 
spores; the stalk is central, and often netted j the cap is fleshy, soft, 
spread out into a hemispherical form; veil present in many of them. 

hin his definition but a small number of the oh" ~ 
incipal part to Polyporut, which is especially 
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Boletus lutcus. 


The true BoUiti are generally found growing on the ground in woods 
and meadows, ospeciully in pine, woods: the Polypori are commonly 
met with on trees, ospocially pollards. Of tho formor, several species 
are eatable, os H. edulit, B. tcaber, B. subtomentosus, and B. granulates ; 
others are acrid and dangerous. Of these Ur. Badham, who has 
written on the Esculent Funguses of England, recommends only 
B. edulit and B. tcaber. 

B. edulit, the Edible Boletus, has the following characters :—Pileus 
or cap from six to seven inches across, smooth, with a thick margin 
varying in colour from light brown or bronze to bay, dark brown, or 
black, or a mixture of all these colours; the epidermis firmly adhe¬ 
rent to the flesh, which is fine, and exoept the part in immediate 
contact with the skin, white; the under surface of the cap nearly flat, 
often presenting a oiroular pit or depression round the stalk; the 
tubes at first white, then yellow, lastly of an olive or yellow green 
tint, in the earlier stage of weir growth closed; afterwards as the cap 
expands stepped up with a waxy-looking material of a dirty peart- 
oolour; stem vanring much in shape at different periods of the growth 
of the Boletus, always thick and solid, at first white but soon Changing 
to fawn-colour, beautifully netted with reticulations. As the period 
of the ripening of the spores advances the under part of the cap 
swells, the waxy matter is absorbed, the tubes present deep and 
rounded orifices to the eye, and emit an ochreous green dust, which 
oonsist* of sporules. After this the whole fungus becomes flaccid, 
the tube* turn to a dirty green, and decomposition rapidly prooeeds. 


This Boletus grows in woods consisting of pines, oaks, or chestnuts; 
it is most abundant in autumn,-but occurs in spring and summer. 
Dr. Badham says of other Fungi likely to be eomfoundod with it:— 

“ The B. catlaneut, which bears some little resemblance to it, is at once 
distinguished by having a cottony fibrillose stem without reticulations, 
a downy cap, and dirty yellow dust: neither can it be confounded 
with the B. subtomentosus or B. lu/ridut, because in addition to many 
other points of difference, both these change colour on being cut or 
bruised.” As an article of diet, Ur. Badham says “ It imparts a relish 
alike to the homely hash and the dainty ragout, and may be truly said 
to improve every dish of whioh it is a constituent." 

B. tcaber has a cap from three to seven inches across the surface, 
which becomes viseul when moist and is invariably downy. There are 
two varieties, in one of which the pileus is of a beautiful deep orange 
hue and the- stem block. In the other the pileus is gray and the stem 
covered with orange scales. The flesh is wick and flabby, of a dingy 

white, not greatly changeable in young specimens, but deepening in 
colour when old. It is not so agreeable as the last species. 

B. officinalis, supposed to have been the ’AyapiKbr of Uiosoorides, is 
an old-fashioned medicine remarkable for the extreme acridity of its 
powder; it acts as a powerful purgative, but is never employed at the 
prosent day. 

B. igniarius, when dried and sliced, furnishes the German Tinder, 
or Amadou, a leathery substance sold in the tobacconists’ shops. 
[Amadou.] 

B. destructor is ono of the many species of Fungi the ravages of 
which are too well known under the name of Dry Rot. Then- destruc¬ 
tive qualities are not however caused by tho fructification, or the part 
which we commonly consider the fungus itself, but by the ramifica¬ 
tions through the substance of the wood of what botanists call the 
Thallus and gardeners the Spawn of such plants, which is in effect 
their stem and root in a mixed state. Other species of Fungi produce 
dry rot. rMnnui.iua.] 

BOLITOTHAGUS (Fabricius), Elcdona of Latreille, Leach, and 
Millard, and Opatrum of some other authors, a genus of Coleopterous 
Insects of the section Heteromeia and family 'l'encbrumidce. The prin¬ 
cipal generic characters are as follows:—Head short, partially hidden 
by the thorax, in the males somotimes armed with a horn or tubercle; 
untenmc very short and thick, the three or four apical joints much 
broader than the rest; maxillary palpi rather large and distinct, the 
terminal joint truncated, its length equalling that of the two preceding 
joints; labial palpi small; thorax coarsely punctured or rugose, the 
lateral margins more or less toothed; elytra deeply striated; legs 
short and thick, tho anterior tibiic compressed. 

There are about six species of this genus known : they live in Boleti, 
and are of a small size, a short ovate form, and their prevailing colours 
are brown-black. In thiB country but one Bpecies has as yet been dis¬ 
covered, B. Agaricola or Agaricicola. It is of a brown colour, and 
about one-twelfth of an inch long. It is rather local, but where it does 
occur it is found in tolerable abundance. 

BOLOGNA SPAR, a variety of Sulphate of Barytes. [Bahytkh.] 

BOLSOVER STONE. The yellow limestone of Bolsover in Derby¬ 
shire is used in the construction of the now Houses of Parliament. It 
was selected for its durability, strength, fitness for ornamental work, 
and colour. It is a combination of carbonate of magnesia with car¬ 
bonate of lime [Dolomite] in small granular crystals, without the 
slightest trace of organisation, flinty nodules, or other blemishes. It 
has been subjected to various and severe mechanical pressures, chemi¬ 
cal re-agents, Ac., and has sustained them with credit; but it is yet to 
bo Been whether it can withstand the atmosphere of London, which 
has destroyed the Bath and Portland Oolites. Many other publia 
buildings in England have been built with stone from the same forma¬ 
tion, which 1 b called Magnesian Limestone. 

BOLTE'NIA, a subgenus of Ascididce, a family of the group Tumi- 
rata, which, according to W. S. M’Leay, are the animals that connect 
the Acrita, or lowest primary division of the animal kingdom, with 
the Mollutca, from which he observes they differ in the following 
points : first, in having an external covering consisting of an envelope 
distinctly organised and provided with two apertures, of which one is 
branchial, the other anal; secondly, in their mantle forming an inter¬ 
nal tunic corresponding to the outer covering or test, and provided 
like it with two openings; and thirdly, in having branchiae whioh 
occupy all or at least part of the membranous cavity formed by the 
internal sides of the mantle. From the Acrita the Tunicata (or Hctcro- 
branchiata, as De Blainville calls them) differ in having distinct 
nervous and generative systems, while their intestinal canal is pro¬ 
vided with two openings, both internal. [Tunicata.] 

The following is the generio character of Boltenia (Savigny) as 
reformed by M'Leay:—Body with a coriaceous test, supported from 
the summit by a long pediole, and having both orifices lateral and 
cleft into four rays. Branchial pouch divided into longitudinal folds, 
surmounted by a circle of oompound tentacula, and having the reti- 
oulatdon of its respiratory tissue simple; abdomen lateral; ovary 
multiple. 

There are three species reoorded, namely, B. ovifera, B. futi- 
formie, and B. reniformit. 

The following is M'Leay’s character and description of B. rent- 
formit (Atcidia globifera, Sabine; A. clavata, Fabricius) :—Obscure, 
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Bulimia renijurmis , from a preserved 
specimen. 

P, pedicle; C, branchial oriflee of enve¬ 
lope; A, anal oriflee of envelope. 


roughish; body sub-reniform, tlie orifices being somewhat prominent; 
peduncle terminal; envelope sub-pellucid, whitish j mantle or tunic 
very thin, provided with transverse circular narrow muscles, which 
out each other very obliquely; tentacula about ten or twelve in 
. number, very unequal, clavate, with the clava plutniform, or beau¬ 
tifully divided into a-number of 
regular lacinioe; branchial pouch 
marked with about fifteen or six¬ 
teen huge folds, and having the 
net-work simple and regular; 
dorsal sulcus having the two 
lateral filaments winged and the 
intermediate simple; oesophagus 
descending vertically to the lower 
end of the body, as suspended, 
and there meeting an ascending 

ovoidal stomach without any ap¬ 
parent internal folioli; intestine 
with an oblong, longitudinal, 
open loop, which is prolonged to 
the pedicle; rectum narrow, Bub- 
conical, and ascending nearly 
parallel to the oesophagus, only 
higher; anus having a scolloped 
margin; liver coating the stomach 
behind the right ovary, and run¬ 
ning from the lower end of the 
body, as suspended, about half 
way up; it is divided into several 
granulated globes, some of which 
are separated from the others, 
particularly towards the pharynx; 
ovaries two, elongate, lobate, situ¬ 
ated on each side of the body, 
and directed towards the anal orifice; right ovary straight, claviform, 
lying close within tho loop of the intestine; left ovary larger and loss 
lobate, but undulated and extending downwards behind tho branchial 
vein. 

M‘Leay givos the northern seas of America as the locality of tho 
animal. Captain J. C. Ross says tiiat a single specimen was dredged 
up from a depth of seventy fathoms near Elizabeth Harbour. Hu 
observes that lie can add nothing to M'Loay’s admirable description 
oxeept that tho colour of tho body is a very light brown; that of tho 
pedicle darker. 

The sphere wherein this Ascidian moves must noceHsarily be veiy 
contracted. Anchored by its pedicle, the length of its moorings fixes 
tho limit of its motions, which are most probably confined to tho 
oscillations arising from the agitation of the waves. Both the body 
and pedicle, as M‘Leay observes, ore scabrose, or covered with a rough 
surface, which is formed by exceedingly short coarse hairs. The 
original colour he could not ascertain; but in spirits it was cinereous, 
or dirty white, which, he adds, may possibly be tho true colour of tho 
animal, as it is not unfroquently that of the other AscidUlcr.. M'Leay’s 
specimen was brought home from Winter Island by W. N. Griffiths, 
Ksq., while under the command of Captain (now Sir Edward) Parry. 4 

BOLTONITE, a native anhydrous Silicate of Magnesia. It occurs 
massive with a granular structure, or in yellowish or bluisli-gray 
grains. The cleavage is in one direction; the lustre vitreous; trans¬ 
parent to translucent. It is found disseminated through limestone in 
the United States of America, at Bolton, Roxborough, and Nittloton, 
Massachusetts ; and Ridgefield and Reading, Connecticut. 

BOMBA'CEriE, a group of plants considered by some a distinct 
natural ordor, by others as a mere section of StercuHacca. They are 
usually large trees, with broad deep-green leavos, and flowers of con¬ 
siderable size. Technically they difi'er from Malvaceae in having two 
cells to their anthers which are often doubled down upon themselves, 
in their calyx opening in an irregular rather than a valvate manner, 
and in their stamens being usually oollected into five parcels. Their 
anthers are often described as having only one cell; but this is an 
inaccurate mode of speaking of them, inasmuch as they are formed 
upon the common two-oelled type, and merely have tho cells united at 
the point of the connective. 

This group contains somo of the most majestio and beautiful trees 
that are known, but nothing of much medical or economical import¬ 
ance is furnished by them. Their wood is light and spongy; the 
long cottony substance found within their fruit; and which has gained 
for some of them the name of Cotton-Trees, is too short in the staple 
to be manufactured into linen; and the slightly aeid or mucilaginous 
qualities that occur in the group are altogether inferior to those of 
many Malvaceae. The Baobab Tree is one of them. [Adansonia.] 
It is remarkable for the excessive thickness of its trunk as compared 
with its height, and this is a character of oommon occurrence. Seve¬ 
ral American species spread enormously near the ground, forming 
huge buttresses with the angles of their trunks. This is especially 
the case with the genus Eriodmdron, which is moreover often defended 
by very large conical priokles, which do not fall off till they are exfo¬ 
liated by the gradual distension of the trunk. Among these plants is 
a singular instanoe of a flower resembling the paw of some animal 


[Cheirostkmox.] No bombaceous plants are found far beyond the 
tropics. 

BOMB AX (from a gonus of plants, the type of the natural 

order Bombacete. It has a naked, oampanulate, unequally 2-5-lobed 
or truneatoly 5-toothed calyx; five petals joined together, and some¬ 
what connected at the base with the column of the stamens; nume¬ 
rous stamens, inonadclphous at tho base, but free at the apex; the 
anthers inserted at the middle, kidney-shaped or oblong, opening 
above by a transverse chink; the capsules huge, 6-celled, 6-valved, 
woody; cells many-seeded; albuminous seeds surrounded by silky 
cotton. The species of this genus are large trees with a soft spongy 
wood, which is frequently used for making canoes. They are natives 
of South America and the East Indies. W? 

B. Ot iba, Common Silk-Cotton Tree, has a prickly trunk, palmate 
leaves with fye leaflets, turbinate fruit concave at the apex. This 
plant is a very large tree, and is a native of tho WeBt Indies find South 
America. Somo of the older travellers gave extravagant accounts of 
its height; it is however frequently seen reaching above 100 feet. 
Tho down, which is contained in tho seed-vessel, is very soft, but is 
too short to be used in the manufacture of doth. It is made into 
hats and bonnets, and used for stuffing chairs and pillows by tho poor 
people in the districts in which it grows. It is not made into beds, as 
it is reputed unwholesome to lie upon. Tho trunks of the largest are 
made into canoes, and some of those will cany from fifteen to twenty 
hogsheads of sugar. Columbus in his first voyage to America speaks 
of having seen a canoe inode of this tree in Cuba, which contained 150 
men. When the stem decays it becomes the prey of the larva of the 
Macaca Beetle, which when gutted and fried is esteemed as a great 
delicacy in the districts where it occurs. 

B. pubescent has an unarmed trunk, thu lower loaves quinate, the 
upper ones termite ; the leaflets oliovate, elliptical, emarginate, coria¬ 
ceous, smooth, or covered with black dots of stellate pili beneath; 
the pediclos inflated and hollow under the flower, and as well as the 
calyxes covered with black dots of stellato tomentum; the petals 
tomentosc, three times longer than the calyx, with a smooth ovary. 
This plant, reaches from 20 to 30 feet in height. It is a native 
of Brazil, in the province of Minns Games, where tho tree is callod 
Kuibinissu. Tho bark is very tough, and is used for making ropos. 
The othor species of Horn bar, of which from fourteen to twenty navo 
been described, possess the same general qualities oh tho two species 
described. Tho wool of tho pods of the B. Malabaricum is used in 
India to stuff pillows and beds. B. intigne is a native of the Birman 
Empire, and is remarkable for its large red very showy flowers. All ‘ 
tho species grow best in a rich loamy soil Cuttings not too ripe, 
when taken off at a joint, will root freely in sand under a hand-glass in 
a moist beat. The best mode of propagating them is. from Beeds 
brought from the places of their natural growth. None of the species 
seem to havo flowered in Btoves, but this arises probably from tho 
want of height. 

(Burnett, Outlines; Loudon, Encyclopedia of Plante; G. Don, 
Gardener's Dictionary.) 

BO'MBUS, tho generic name of those Insects commonly called 
Humble-Bees : this latter namo was derived (Messrs. Kirby and 
Kpuuco conjecture) from the German Hummer- or Hummel-Bieno, a 
name probably given to these insects from the humming sound which 
they emit. The Bombi belong to the ordor JJymenoptera and family 
Apidte, and os regards the English species ore by far the loigest of 
the tribe. They may be distinguished by the following characters:— 
Body thickly covered with hair; head with a lofigitudinal groove and 
an indentation extending across from the upper part of the eyes; in 
this indentation tho three stemmata are placed, being arranged nearly 
in a straight line; and it is from tho central steinmatum that the 
longitudinal groove has its origin, whence it extends downwards; 
antemue with twelve joints; labrum with its surface uneven; man¬ 
dibles with several longitudinal grobves on tho upper side; posterior 
tibiso compressed, smooth, margined with strong recurved hairs, and 
armed with spines at the apex. 

The above are the peculiarities of the females. In tho males the 
antonme aro thirteen-jointed and considerably longer than those of 
the other sex; the hinder tibiic want the corbtculn; tho mandibles 
are bidentate at the apex and each furnished with a tuft of curved 
hairs; they differ likewise in possessing no sting and in the structure 
of their claws, but these two lost characters are common to the whole 
tribe of A pidte. 

The neuter bees resemble the females in every respect excepting 
size; in this thoy are inferior to the males, .which latter are rather 
less than the. females. 

Kirby, in his monograph on the bees of this country, enumerates 
37 species as belonging to his section 1 *. * o. 2 : ’ this section, 
with the exception of a few species [PsVTniRCs], now constitutes the 
genus of which this article treats. 

The prevailing colours of the species are .yellow, red, and black: 
and as these colours are disposed with a certain degree of uniformity, 
we have arranged the following, which form the principal part of tho 
British speuies, under three heads, namely, those which have tho apex of 
the body more or less red, those which have that part white, and 
those in which the ground-colour of the body is ySllow or buff: hy 
this arrangement much repetition in the descriptions is avoidod. 
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Section I. Apex of the Body red. 

B. lapidarUu (female), black. The malo in rather long and narrow ; 
head and anterior aud posterior portions of the thorax yellow. 

This species, well known by the name Bed-Tailed Bee, is one of the 
largest and commonest of the genus; the females are to be seen in 
the spring and sununer months; in the autumn, when the males 
make their appearance, they are leas common. 

B. Jlaiellut (female). Smaller and shorter in proportion than the 
last, from which it may moreover be distinguished by having red hair 
on the hinder tibiae. 

B. DerhameUnt, colour ashy-brown. Thorax and abdomen each with 
a black fascia. Most probably the male of the last described. 

B. tubinterruptui (female), blaok. Anterior portion of the thorax 
yellow; abdomen with a subinterrapted fascia of the same colour 
towards the base. 

B. Pratorum, black. Anterior portion of the thorax yellow. 

B. Burrdlanut (male), yellow. Thorax with the central portion 
black; abdomen with a black fascia near the middle. 

B. CuUvmanut (male). Like the last, but the fascia of the abdomen 
• is very narrow, occupying only one segment. 

B. Donovanctlue (female), black. Thorax with the anterior portion 
yellow; abdomen with the bnsal portion yellow. In tho male the 
anterior portion of the thorax is obscurely coloured. 

Section II. Apex of the Abdomen, white. 

B. terreetrie. —This is tho largest and most common of the yellow 
and black Humble-Bees. It has the anterior margin of the thorax 
and the segment next the bawd one of tho abdomen of a yellow or 
buff colour; the rest of the body is black, with the excex>tion of the 
apex, whioh is sometimes of a dirty yellow colour and at others white. ■ 

The neuters of all the species are very variable in size, but in this 
there appears to be the greatest extreme; we have specimens which 
are scarcely ns large as the common hivc-bee. 

B. J/ortorum, black. Thorax with the anterior and posterior 
portions yellow; abdomen with the base yellow; rather loss than the 
preceding species. 

B. Tumtallanue (female), black. Thorax with the anterior and 
posterior margins narrowly edged with yellow. 

The insect described by Kirby under the name of Latreillclla 
has lately been discovered by Mr. Bickering to bo the male of this 
species. It is of a pale yellow colour, with the central portion of 
the thorax and two indistinct fascia; towards tho base of the abdomen 
black. 

B. Jonellue (male), yellow. Thorax and abdomen each with a 
blaok fascia. 

B. lueorum (male), yellow. Thorax with the oentral portion black; 
abdomen with the two basal segments yellow, and the two following 
blaok, the remainder white. 

Section III. Ground-Colour of the Body yellow or buff. 

B. Mutcorum, yellow. Thorax orange. 

B. fioralie, yellow. Abdomen with a black spot on each side of 
the second segment, the three following segments with their bnses 
black.. 

B. Beckwithcllui, pale buff colour. Thorax and apex of the 
abdomen reddish yellow, the latter with a black fascia in the middle. 

B. Curtiiellut. Like the last, but the abdomen is black, with the 
base of reddish-yollow. 

B. Foeterellue. Thorax buff coloured, with the anterior port 
blackish; abdomen with three obscure block fnscitc. 

(Observation.—We have reason to believe the last four to be varieties 
of the same species.) 

B. Sylvarum, yellowish-white. Thorax with a black fascia; abdomen 
with two black fascine ; the apex red interspersed with white. 

B. fragrant, bright yellow. Thorax with a block fascia. 

Of the above speoieB, B. terreetrie and Lapidariue are the largest. 
B. fragrant, TumtaUanut, and Hortorum, ore the next in size. All 
.the rest of the speoies ore nearly of a size, with the exception of 
B. Pratorum. 

The habits and eoonomy of these insects are not less interesting 
than other members of the order Jlymmoptera. 

In the autumnal months, when the cold weather begins to be felt, 
and the various honey-yielding flowers disappear, the male and neuter 
Humble-Bees die, having performed their allotted task, which as far 
. as we can discover, appears to be that of fecundating certain plants, 

■ by oonveying the pollen from the male to the female flowers: a task 
whioh is unavoidably accomplished by their visiting different flowers 
for the purpose of collecting honey and pollen to rear their young. 
Some female Humble-Bees also die, whereas others (probably those 
only w&ioh had been* reared in the previous summer) seek a con¬ 
venient spot in which they may pass the winter as little exposed to 
the cold as possible; sometimes in rotten wood of old pollard trees, 

. and sometimes in moss, or among dead leaves, or in fact in almost any 
'situation which will afford the desired protection. Here they remain 
in a torpid state and without food. The warmth of the spring causes 
these females again to make their appearance, and having been 
' .impregnated thf previous autumn, tney seek a convenient spot 
wherein they may construct their nests. Grassy banks are the looali- 
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ties most frequently chosen for this purpose, but various situations! 
sod even a difference of soil apparently, are selected by the different 
species of Humble-Bees; for we observe certain species abounding 
more in one situation than another, and that in places distant from 
each other but similar in character. The nests are sometimes built 
upon the ground, but most generally they are in n hole excavated by 
the bee. These excavations vary in depth and* form, even though 
made by the same species of bee. In weir construction the animal 
uses its jaws to dislodge the particles of earth, which are then, by 
means of the anterior pair of legs, passed backwards to the hinder 
pair, which perform the same office: but as Hie burrow becomes 
deeper, the whole body of the bee is used to eject the grains of soil. 
In saying that the Humble-Bees form the burrows in Hie ground in 
which we find them, we speak upon the authority of Bdaumur, for 
although we have frequently observed the female bee commence 
removing particles of earth, apparently with intent to make such an 
excavation, upon returning to the same spots after a sufficient interval 
of time, the woric was always abandoned. Huber, who paid much 
attention to these insects, says, “1 have not discovered in what manner 
they excavate the holes which lead to their nests, nor do I know how 
they form the vaults in which they are placed, neither am I aware 
whether they always construct these vaults themselves, or whether 
they do not sometimes avail themselves of the holes made by mules 
or other animals.” Upon consulting some other authors, these 
points appear to be treated of in too vague a manner. When a small 
cylindrical but generally tortuous gallery is formed, it is terminated 
by an arched chamber of considerable extent, and it is in this cham¬ 
ber that tho nest is constructed. Those species whioh do not burrow 
in the ground choose a situation in which the herbage is sufficiently 
thick to afford shelter, and there form on the surface of the ground 
an arched chamber of moss thickly matted together. In what manner 
the foiuale first commences the intorior arrangement of her nest, and 
how she brings up her young whilst in her solitary state, Huber and 
some of the earlier authors did not ascertain. We are indebted to 
M. lo Comte Saint-Fargeau for this portion of the present history. 
This author informs us that having collected a quantity of pollen and 
honey, these substances are formed by the female humble-bee into a 
ball, in which the eggs are deposited, so that when the eggs are 
hatched the larva; are surrounded by tho substance, which Berves 
thorn both for food and protection. The balls generally contain 
numerous eggs, and consequently when these are hatched numerous 
larvre. Rdaumur found them to vary from throo to thirty. Kacli 
larva feeding upon the food nearest to it, the original crust of their 
enclosure becomes thin, and the parent insect then takes care to add 
fresh alimentary {taste to the weakest parts. When the larvae are 
full grown each one incloses itself in a silken cocoon of on oval form 
and placed always in a perpendicular position. A certain number of 
neuters, or workers, having undergone their final transformation, the 
nest is enlarged, and on inner coating of wax is attached to it, and 
in those nests which are constructed with moss the particles of wax 
are so amalgamated with it that a portion of the moss cannot be 
removed without injuring the interior more or less. Wax is also 
usod by the workors in the construction of littlo cells for the reception 
of honey. Kach species of Humble-Bee makes these cells, as Huber 
informs us, in a different manner; some construct thorn on the top of 
the cocoons, and of a half oval form; others build them of an egg- 
shape, with the apex truncated. In some again they resemble the 
first, but havo a ring of wax within tho top. The next variety, is 
almost a perfect! oval, having but a small opening at tho apex. 
Lastly, these Humble-Bees show, says Huber, “that they are not 
inferior to the hive-bee in the art of economy. Between four honey- 
ots there would necessarily bo a vacant space; but this is occupied 
y a fifth reservoir, which is not of the same form as those by which 
it is surrounded, but sometimes approaches to a square,” &c. As au 
instance of the intelligence of these bees, Huber relates that when a 
bee iB prevented from obtaining tho honey at the bottom of the 
flower oy the tube of the corolla being too narrow and deep, they 
drill a hole with their proboscis through the calyx and corolla right 
into the tube, and in this manner tap the vessel containing the liquid 
of which they are so fond. 

The mole Humble-Bees are not reared till late in Hie season, and 
do not appear in any abundance till the autuma As in the case of 
the hive-bee therefore, they take no part in the duties of rearing the 
youfig, which it appears are almost entirely under the protection of 
the neuters as soon as they are hatched. 

When the nest is tolerably well peopled, it presents a mass of oval 
cocoons spun by the larvae as before described; interspersed with 
which there are numerous masses of an irregular but generally some¬ 
what rounded form, and of a brown eolour: some of the largest are 
about the size of a small walnut. Each of these masses inoloses 
either eggs or larvae, and is composed of pollen mixed with honey. 
To these must be added the little honey-pots which are irregularly 
interspersed with the cocoons. 

BOMBY'CIDjE, a family of Insects of the order Lepidoptera, 
belonging to the section Lepidoptera'noetuma of Latreille, or Moths. 

The prinoipal characteristics of this family are—their possessing only 
rudimentary maxillae, remarkably small palpi, ana bipectinatea 
antennae. 
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Some of the species fly very rapidly, and make their appearance in 
the day-time as well as in the evening. The caterpillars of most of 
the species are hairy (some produce great irritation to the hand when 
touched), and assume the pupa state in a cocoon spun for its protection. - 
The pupa is simple. 

One of the most interesting of the family is the Bornbyx Mori, well 
known as the moth to which the Silkworm turns. This species which 
was originally from China is of a white or cream colour, with a brown 
fascia and two or more waved lines of a deeper colour crossing the 
upper wings. In this country the eggs of tins moth hatch early in 
May; the caterpillar or silkworm is at first of a dark colour, but soon 
becomes light, and in its tints much resemblos the perfect insect, a 
circumstance common in caterpillars. Its proper food is the mulberry, 
though it will likewise eat the lettuce and somo few other plants ; on 
the latter however it does not thrive equally well, and the silk yielded 
is of a poor quality. 



a ami 4, ltombyx iluri ; e, tlio eggs; d, the pupa; r, silkworm or caterpillar. 

The Silkworm is about eight weeks in arriving at maturity, during 
which period it changes itB skin - four or five times. When about to 
cast its skin it ceases to oat, raises the fore part of the body slightly, 
and remains iu perfect repose. In this state it ih necessary that it 
should continue for soma little timo, in order that the new skin, which 
is at this time forming, may becomo sufficiently mature to enable the 
caterpillar to burst through the old one. This operation, wliiuh is 
apparently one of considerable difficulty, is performed thustho 
fore part of the old skin is burst; the silkworm then by continually 
writhing its body (but not moving from the spot) contrives to thrust 
the skin back to the tail, and ultimately to disengage itself altogether; 
this last part of the operation however is tho most difficult, since it 
is no uncommon occurence for them to die from not being able to 
disongiige the last segment of tho body from the old skin. 

Those who have reared silkworms must have observed how large 
the head is in proportion to tho body in those which have just changed 
their skins; this circumstance is worthy of observation, for in it will 
be found a most beautiful contrivance. 

When the larva of an insect has just changed its skin, every part is 
soft, and in many casos (such as caterpillars) the greater portion of 
the body still remains in th is flexible state; but the akin of the head and 
some fow other parts in all instances soon become hardened, after which 
it never grows. The same happens with those larva) which have the 
body in a great measure covered with hard plates, which circumstance 
leaves no parts to enlarge but such as are flexible. In the instance of 
a caterpillar the body increases in shso rapidly after change of skin, 
but the hoad it will be observed does not enlarge, and although tho 
body may have increased very much it does not appear that the skin 
has grown; it seems only to be stretched with the increase of size of 
tho inner parts. In the case of those lame which have the body 
covered with hard plateB, it is the Bkin between the plates that Btretches 
to allow of growth in the inner parts, so that just before changing skin 
all the plates are considerably separated. 

From the above we conclude that the extornal covering of insects 
does not grow at all, except at the time of repose previous to the 
casting off the old skin, after which operation the head and those parts 
which soon become hard are sufficiently grown to last until the next 
change; and also that the soft parts of the external covering will 
bear stretching to a certain extent and no further when it becomes 
necessary that they should change that covering for a larger one. 


With respect to the silkworm and other caterpillars, an unobserving 
person would not readily understand how the head, which is much 
larger than the one tho cose of whiuh has just been castoff, can have come 
out of it; but if the silkworm be examined just before it is about to 
change its Bkin, it will be seen that such is not exactly the case, for 
part of tho new head may be seen thrust out behind the old one, so 
that the fore part only is inclosed by tho latter. 

When full grown tho silkworm commences spinning its web in some 
convenient spot, and as it does not change tho position of the hinder 
portion of its body much, but continues drawing its thread from 
various points and attaching it to others, it follows that after a time 
its body becomes in a groat measure inclosed by tho thread. Tho 
work is then continued from ono thread to another, tho silkworm 
moving its head and spinniug in a zigzag way, bonding the foro part 
of tho body back to spin in all directions within reach, and shifting 
the body only to cover with silk the part which was boneatli it. As 
tho Bilkworm spins its wob by thus bending the fore part of the body 
back, and moves the hinder part of the body in such a way only as 
to enablo it to reach the farther back with the fore part, it follows 
that it incloses itself in a cocoon much shorter than its own body, for 
soon after tho beginning the whole is continued with tho body in a 
bout position. From tho foregoing account it appears that with the 
most simple instinctive principles all the ends necessary are gained. 
If the silkworm were gifted with a desire for shifting its position 
much at tho lieginning of the work it could never inclose itself in a 
cocoon; but by its mode of proceeding, as above explained, it incloses 
itself in a cocoon which only consumes as much silk as is necessary 
to hold the chrysalis. 

During the timo of spinning the cocoon tho silkworm decreases in 
length very considerably, and after it is completed, it is not half its 
original length; at this time it becomes quite torpid, souu changes its 
skin, and appears in the form of a chrysalis. The timo required to 
complete the cocoon is about five days. In the chrysalis state tho 
animal remains from a fortnight to three weeks; it then bursts its 
case and comes forth iu the imago state, the moth haring previously 
dissolved a portion of the cocoon by means of a fluid which it 

ejects. 

The moth is Bhort-lived ; the female, in many instances, dies almost 
immediately after she has laid her eggs; the male survives her but a 
short timo. ' 

The silkworms, which are most extensively reared for tho purpose 
of producing silk [Silk, in Ahts and Sc. Div.], are liable to many 
diseases, and none have been more destructive than that culled 
muscardino. This disease attacks tho caterpillar when about to enter 
the chrysalis Btate. It is always attended with the development 
within the hotly of a minute fungus closely resembling our common 
mould. It is probable the fungus only attacks those worms which 
ure predisposed to disease, but in certain seasons this fungus has been 
so extensively developed as to load to the supposition that it produces 
the discaso itself. It is very certain that, when this fungus is 
prevailing and its spores ure introduced intu the body of tho silk¬ 
worm, it becomes rapidly diseased and dios. Tho fungus spreads 
internally before tho death of the worm and afterwards it shoots 
forth from the surface of the skin. The chrysalis and moth will have 
the disease if inoculnted with thu fungus, but it only occurs sponta¬ 
neously on the caterpillar. 

BOMBYGILLA, a genus of Tooth-Billed Birds (Ventirostres). Cuvier 
places the genus among the Dentirostral genera of his second order 
I’assereaux ; Latreillo also arranges it under that order, but does not 
allow it to belong to thu Ikntirostrcs, and classos it among his first 
family, that of the Broad-Billed Birds (Latirostres). Teuuuinck, con¬ 
sidering it to be an omnivorous bird, finds a place for it under the 
name of Bombycirora, in his second order Omnivores. Vieillct's 
second order (Sylvietdte) contains two tribes; and in tho sixteenth 
family ( Baceivori) of tho second tribe (Anisvdactyti), tho genus in 
question will be found. Vigors places it in the second tribe JJenli- 
rustres of his second order, Insessores, or Perching Birds; and after some 
hesitation, and expressing his doubt whether its natural situation is 
not in tho family Meralidir, is inclined to arrange it provisionally 
among tho Pipridie, his last family of JJentirostiw. Bonaparte mokes 
it a genus of his family Scricati. Swain son, in the ‘ Fauna Borenli- 
Americana,’ arranges it under his Bomliycillimr, a subfamily belonging 
to the aberrant group of his Amjtelidie, or Fruit-Katcrs; but in giving 
his table of Ampelidir, he expresses considerable doubts on the true 
naturo of the aberrant divisions. Linmcus at oue time made it a 
Butcher-Bird ( Laniut), and afterwards an Ampelia. Brinson classed it 
among the Thrushes (Tardus), and Illiger among tho Crows (Corws). 

Tho birds of this genus are known by the Knglish names of Wax- 
Wings or Waxon-Chattorers; and the following are the principal 
generic characters according to Temminck:—Bill short, straight, 
elevated; upper mandible curved towards its extremity, with a 
strongly marked tooth; nostrils basal, ovoid, open, hidden by strong 
hairs directed forwards; feet, with throe toes before and one behind, 
the exterior toe connected (soud4) with the ’ middle one; wings 
moderate, tho first and second quills longest. * 

Only three species have been recorded. The first has a wide 
geographical range; the second is confined to North America; and 
the thud is Oriental. 
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B. garrula, European Wax-Wing or Chatterer. This elegant species, 
which is also known by the English names of the Bohemian Chatterer, 
Bohemian Wax-Wing and Silk-Tail, is Le Jaseur de Bohdme (Buffon, 
Ac.), Grand Jaseur (Temminck), and Geay de Boh5me of the French; 
Garrulo di Boemia of the Italians; Rothlichgrauer Seidenachwantz 
(Meyer), Europaisolmr Seidenschwans, and Gemeine Seidenschwanz 
(Bechstein) of the Germans; Oarrubui Bohemian of Gesner; Bomby- 
cilia of Schwenck.; Ampdit of Aldrovand.; Bombycilla Bohemica of 
Brisson; Ampclit garraU0at Linnaeus; Bombyciphora garrula of 
Brehm ; Bombyciphora poliocalia of Meyer; Bombycivora garrula 
of Temminok ; and Bombycilla garrula of Vieillot. 

In addition to the nomenclature above given, the bird is said to 
be named by the Italians in some localities Becco-Frisone, in others, 
Galletto del Bosco; and by the bird-catchers of Bologna, Uccello del 
Mondo Novo; by the Germans, Zinzerelle, Wipstertz, Schnee-Vogel 
and Schnee-Leschke, and by those in the neighbourhood of NUrn- 
berg, Beemerle and Behemle; by the Swedes, Sideu-Swontz; and by 
the Bohemians, Brkoslaw. 

That the Bohemian Chatterer was known to the ancients there can 
be little doubt; but a great deal of obscurity prevails iis to the 
names by which it was distinguished. Some have taken it to be the 
lncendiaria Avis of Pliny (book x. c. 13), the inauspicious bird, on 
account of whose appearance Home more than once underwent 
lustration, but more especially in the consulship of L. Cassius and 
C. Marius, when the apparition of a great owl (Bubo) was added to 
the horrors of the year. Others havo supposed that it was the bird 
of the Hercynian forest (bodk x. c. 47), whose foathers shone in the 
night like fire. Aldrovandus, who collected the opinions on this 
point, has taken some pains to show that it could be neither the one 
nor the other. The worthy Italian gravely assures his readers that its 
feathers do not shine in the night; for he says he kopt one alive for 
three months, and observed it at all hours (“quftvis noctis horfl con- 
templatus sum ”). 

It is by no means improbable that this bird was the TvltpaAas of 
Aristotle (‘ Hist. Anim.,’ book ix. c. 16). 

The geographical range of the Bohemian Chatteror is extensive, 
comprehending a great portion of the arctic world. It appears gene¬ 
rally in flocks, and a fatality was at one time believed to acconijuiny 
their movements. Thus Aldrovandus observes that large flights of 
them appeared in February, 1S30, when Charles V. was crowned at 
Bologna; and again in 1551, when they spread through the duchies of 
Modena, Piacenza, and other Italian districts, carefully avoiding that 
of Ferrara, which was aftorwords convulsed by an earthquake. In 
1552, according to Gesner, they visited the bonks of the Rhine, near 
Mentz, in such myriads that they darkenod the air. In 1571 troops 
of-them were seen flying about the north of Italy, in the month of 
Deoember, when the Ferrarese earthquake, according to Aldrovandus, 
took plaoe, and the rivers overflowed their banks. 

Necker, in his Memoir on the Birds of Genova, observes that from 
the beginning of this century oidy two considerable flights have 
been observed in that canton, one in January, 1807, and the other 
in 1814, when they were very numerous, and having spent the winter 
there, took their departure in March. In the first of those years they 
were scattered over a considerable part of Europe, and early in 
January were seen near Edinbui-gh. 8avi observes that they are 
not seen in Tuscany exoopt in very severe winters, and that the 
years 1806 and 1807 were remarkable for the number of them 
which entered Piedmont, especially the valleys of Lanzo and Huza. 

It has heen said that it is always rare in Franco, and thut of late 
years it has become scarce in Italy and Germany; but Bechstein 
observes that in moderate seasons it is found in great flights in the 
skirts of the forests throughout the greater part of Germany and 
Bohemia, and that it is to be seen in Thuringia only in the winter ; 
if the season be mild in very small numbers, the greater portion 
remaining in the north; if the weather be sovore, it advances farther 
-south. 

The Bohemian Chatterer must be considered only as an occasional 
visitant to the British Islands, though Pennant says that they appear 
only by aocident in South Britain, but that about Edinburgh they 
oome annually in February, and feed on the berries of the mountain- 
ash ; adding that they also appear os far south os Northumberland, 
and like the fieldfare make the berries of the white thorn their food; 
he records the death of one which was killed at Garthmeilio in Den¬ 
bighshire in a fir-tree during the severe frost of December, 1788. 
Latham, in a note to this statement, says that the late Mr. Tnnatall 
informed him that in the winter of 1787 many flocks were seen all 
over the county of Y ork, and that towards the spring a flock of between 
twenty and thirty were observed within two miles of Wydiffe, his 
laos of residence. Bewiek states that in the years 1790, 1791, and 
803 several of them were taken in Northumberland and Durham as 
early as the month of November. Selby Bays that in the winter of 
1810 large flocks were dispersed through various parts of the kingdom, 
and that from that period it does not seem to have visited our island 
till the month of February, 1822| frhen a few came under his inspec¬ 
tion, and several were again observed during the severe storm in the 
winter of 1823. Montagu says that he received it out of Staffordshire, 
and that he has known others killed in the more southern oounties 
in the autumn and winter. In Mr. Bennie's edition of the 'Ornithor 
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logical Dictionary’ (1833) it appears that one had been shot in the 
park of Lord Boringdon at Saltram in Devonshire, and that not less 
than twenty have been killed in the counties of Suffolk and Norfolk 
during the last three winters. Graves Bays that about Christmas, 
1803, a numbor were shot in the neighbourhood of Camberwell, from 
one of which, being but slightly wounded, his figure was taken. In 
‘ Loudon’s Magazine' it is stated that a fine specimen was shot near 
Coventry in Deoember, 1830, where it appeared to associate with 
starlings, and that during the same month of the same year six were 
killed in the vicinity of Ipswich. The late Mr. W. Thompson records 
various instances of the occurrence of this bird in Ireland. In the 
British Islands it more frequently occurs in the north than the south, 
and Mr. Yarrell states that “the winters of 1787, 1788, 1789, 
1790, 1791, 1803, 1810,1820,1822,1828, 1880, 1831,1834, and 1835, 
are particularly recorded as having afforded opportunities of obtaining 
specimens in some one or other of various northern localities.” 

Although called the Bohemian Wax-Wing, it is not more common in 
Bohemia than England. In the central and southern parts of the 
European continent it is only an occasional visitor. 

In northern Russia and the extreme north of Norway, according to 
C. L. Bonaparte, they are seen in great numbers every winter, being 
observed there earlier than in temperate countries. In northern Asia 
and eastern Europe their migrations are tolerably regular. Very 
numerous flocks pass through Scania in November, and are again seen 
on their return in the spring. 

But the species is not confined to Europe and Asia. “ By a singular 
coincidence," says the Prineo of Canino, “ whilst wo were proclaiming 
this species as American, it was received by Temminck from Japan, 
together with a new species, the third known of tho genus.” He says 
that his best specimen was Bhot on the 20th of March, 1825, on the 
Athabasca River, near the Rocky Mountains; and observes that the 
Bpecies appears to be spread widely, as ho had been credibly informed 
by hunters that “codar-birds of a large kind” had been shot a littlo 
beyond the Mississippi; adding that he is at a loss to conceive why 
it should never havo been observed on this side of the last-mentioned 
river. Mr. Drummond in tho spring of 1826 saw it near the sources 
of the Athabasca, and Sir John Richardson observed it in the satno 
season at Great Boar Lako in lat. 65°, where a male, of which he gives 
a description, was shot on the 24th of May of that year. He also says 
that he observed a largo flock of at least three or four hundred on tho 
banks of the Saskatchewan, at Carlton House, early in May, 1827. 
They alighted in a grove of poplars, settling all on one or two trees, 
and making a loud twittering noise. They stayed only about an hour 
in the morning, and were too shy to allow him to approach within 
gunshot. 

Tho district where these birds breed is unknown. Bechstein says 
that it doos not build in Germany when wild, but within the Arctic 
Circle. 

Bonaparte gives a very amiable character of the European Wax-Wing 
in a state of nature, attributing to them a particular sentiment of 
benevolence, even independent of reciprocal sexual attraction. 
“Not only,” says the Prince, “do the male and female caress and feed 
each other, but the same proofs of mutual kindness have been 
observed between individuals of the same sex.” Speaking of their 
habits he says, “ They always alight on trees, hooping awkwardly on 
the ground. Their flight is very rapid: when taking wing they utter 
a note resembling Hie syllables zi, zi, ri, but are generally silent not¬ 
withstanding the name that has been given them.” Bechstein says, 
“ When wild we sec it in the spring eating, like thrushes, all sorts of 
flies and other insects; in autumn and winter, different kinds of 
berries; and in time of need, the buds and sprouts of tho beech, 
maple, and varidus fruit-trees.” Willughby states that it feeds upon 
fruit, especially grapes, of which it is very greedy. “ Wherefore it 
seems to me,” he adds, “not without reason, to be called by that name 
Ampelis." Bonaparte makes their food to consist of different kinds 
of juicy borries, or of insects, observing that they are fond of the 
berries of the mountain-ash and Phytolacca, and that they aro 
extremely greedy of grapes, and also, though in a less degree, of 
juniper- and laurel-berries, apples, currants, figs, and other fruits. 
He adds that they drink often, dipping their bills repeatedly. 

In captivity its qualities do not appear to be very attractive, 
according to Bechstein, who says that nothing but its beauty and 
scarcity can render the possession of it desirable, for that it is a stupid 
and lazy bird. Indeed ne draws such a picture of its greediness and 
dirty habits, that, if it be not overcharged, few we should think would 
wish to have it as an inmate. Leaving out the more'unpleasant parts of 
his description, we take the following extract from his ‘Cage Birds ’: 
—“ During the ten or twelve years that it can exist in confinement, 
and on very meagre food, it does nothing but eat and repose for 
digestion., If hunger induces it to move, its step is awkward, and its 
jumps so clumsy as to be disagreeable to the eye. Its song consists 
only of weak and uncertain whistling, a little resembling the thrush, 
but not so loud. While singing it moves the crest, but hardly moves 
the threat. If this warbling is Bomewhat unmusical it has toe merit 
of continuing throughout every season of the year. When angry, 
which happens sometimes near the comufon feeding-trough, it knocks 
very violently with its beak. It is easily tamed.” The same author 
says, that in confinement the two universal pastes appear delicaoies to 
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it; and it is oven satisfied with bran steeped in water. It swallows 
everything voraciously, mid refuses nothing eatable, such as potatoes, 
cabbage, salad, fruit of all sorts, and especially white bread. It likes 
to bathe, or rather to sprinklo itself with water, for it does not wet 
itself so much as othor birds. 

It is taken in nooses, to which berries are fixed, which for this 
purpose, says the author last quoted, “ should always be kept in store 
till February. It appears to be frightened at nothing, for it flioB into 
nets and traps, though it sees its companions caught, and hanging and 
uttoring cries of distress and fear." 

Length about eight iuches ; tho size altogether approaching that of 
a starling. 

Male. Bill strong, block, except at the huso, whero tho colour 
inclines to a yellowish-white; nostrils hidden nndor > small block 
feathers. Irides purplish-red. Chiu and throat velvety black, os is 
also tho stroak (in tho midst of which is tho eye) passing from tho 
bill to the hinder part of the head. Forehead reddish-brown. Head 
feathers long, silky, forming u reclining crest approaching to rcddish- 
chestnut, which tho bird can ei - ect or depress at pleasure. Uppor 
ports purplish-red, or vinaceous-brown dashed with ash-colour, the 
rump lightest. Breast and belly pale purplish-ash, tinged with pale 
brownish-red. Vent and under tad-coverts orange-brown inclining to 
reddish-orango. Greater wing-coverts black, tipped with white. 
Lesser wing-coverts of a shado darker than the general tint of the 
upper plumage. Primaries black, with a bright yellow spot near the 
wluto tips of their outer webs. Montagu says that the three first ore 
tipped with white, oud the others with yellow on thoir outer margins. 
Secondaries gray, tipped with white on tho outer web, and seven or 
eight of them terminated with small flattish, oval, homy appendages, 
of the colour of red sealing-wax. Sometimes there are not more than 
5 or tt of these wax-like tips, and in Montagu’s specimen there were 

5 on one side and 6 on tho other. Graves gives the number at from 

6 to 9 (Beehstcin at from 5 to 9), and mentions tho specimen in Mr. 
Haworth’s collection, which had some on the tail, which is black 
tipped with yellow, and dashed with ash-eolour at the base. Shanks, 
toeH, and claws, black. 



' Kuropcan Wax.Wing (Bombyeilta garrula), male. 

Female. Generally similar to the male; but the yellow on the 
wings and tail is not so bright, nor are the wax-like appendages so 
large or so numerous. 

The flesh of this Bpecies is said to bo delicate food. 

13. Carolinensi *, the American Wax-Wing, or Cedar-Bird, was 
considered by some of the older naturalists to bo identical with the 
European species, from which it hod degenerated. 

This species is the Ampclis garrulus, var. 0. of the ‘ Systcma 
Natural ’; Garrulus CarolinenrU, lo Jaseur de Caroline, tho Chatterer 
of Catesby; Tardus garrulus Carolinensis of Klein; Coquantotot of 
Hernandez; Avis Americana cristata, Xomoll dicta of Seba; Chatterer 
of Carolina of Edwards; Cedar-Bird, Ampclis Americana, of Wilson; 
Recollet of the Canadian Voyageurs; Bombycilia Carolinensis of 
Brisaon, Bonaparte, Audubon, and others. It is said to be found in the 
whole extent between Mexico and Canada, and parties are said 
occasionally to roam as far south as the forests of Guyana. In the 
United States it ft a resident during the whole year, tho northern and 
mldJla states being its more usual quarters in the summer, ond the 
southern in the winter season. It is stated that the bird has been 
found on the north-west coast of America, but its northern boundary 
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appears to fall short of that of Bouibycilla llohemica. Soy saw it near 
tho Winnipeg lliver, in lat. 50°, and Sir John Iliclinrdson states his 
belief that it has not been hitherto otwerved to the northward of tho 

54th parallel. He says that Mr. Drummond saw several small 
flocks on the south branch of the Saskatchewan on the 27th June, and 
gives a description of a male killed there in IgA 62J 0 on that day, 
1827. He adds that it frequents the northern snores of Lake Huron 
and of Lake Superior in summer. 

The Cedar-Birds utter a feeble lisping stund, ond fly, says Wilson, 
“in compact bodies of from twenty to fifty; and usually alight so 
close togother on ‘tho sumo tree, that one half are frequently shot 
down at a time. In tho months of July ond August they collect 
together in flocks, and retire to tho hilly parts of the state, the Blue 
Mountains, and other collateral ridges of the Alleghuuy, to enjoy tho 
fruit of the Vacciniurn uliginosum, Whortleberries, which grow there 
in great abundance, whole mountains for many miles being almost 
entirely covered with them; and whore in the mouth of August I 
have myself found the codar-birds numerous. In October thoy 
descend to tho lower cultivated parts of the country, to feed on tho 
berries of the sour gum and red cedar, of which last they are immo¬ 
derately fond; and thirty or forty may sometimes bo seen fluttering 
among tho branches of one small cedar-tree, plucking off the 
berries. .... In tho fall and beginning of summer, when thoy 
becomo very fat, they are in considerable esteem for the table; and 
great numbers are brought to tho market of Philadelphia, where they 
are sold at from twelve to twenty-five cents per dozen. During the 
wholo winter and spring they are occasionally seen ; and about tho 
25th of May appear in numerous parties, making great lmvoc among 
the early chorries, selecting thobestand ripest, of the fruit.” Audubon 
says that they reach Louisiana about tho beginning of November, and 
retire towards the middle districts in the beginning of March. “ Tho 
holly,” writes tho author last quoted, “tho vines, the perainion, the 
pride of China, and various othor trees, supply them with plonty of 
berries and fruits, on which they fatten, and becomo so tender and 
juicy as to be sought by every epicure for the table. I have known an 
instance of a basketful of theso littlo birds having lieen forwarded to 
Now Orleans ns a Christmas presont.” And delicious these fruit¬ 
eating birds (for such is their general diet, albeit they are said to be 
excellent fly-catehcrs) undoubtedly are; though Hernandez, who 
mot with them near Totzeuco (apud TetzcoquenseH), says that neither 
in their song nor in tho flavour of their flesh are they better than 
other small birds (“ nuque est cautu ant nutrimento cicteris avicnlis 
eommendatior” ). Their appetite is extraordinary: “ They gorge them¬ 
selves,” observes Audubon, “to such excess, as soinotimeH to be 
unable to fly, and suffer themselves to lie taken by tho hand. Indeed 
I have seen some which, although wouudod and confined in a cage, 
have eaten of apples until suffocation deprived them of lifo in the 
courso of a few days. When opened afterwards they were found to 
be gorged to the mouth.” 

Notwithstanding this greediness they are, according to somo writers, 
remarkable for their social and kindly disposition in a state of nature. 
Nuttall, on tho authority of mi eye-witness, states that one among a 
row of those birds seated upon a branch, darted after an insect, and 
oflbred it to his associate when caught, who very disinterestedly passed 
it to the next, and each delicately declining tho offer, the morsel went 
backwards and forwards before it was appropriated. 

After fattening on tho fruits of May and early June they begin to 
turn thoir attention to the continuation of their specios, and com¬ 
mence about the 10th or 12th of tho latter month building a nest 
largo in proportion to the bird, sometimes in thoir favourite codar- 
tree ( Juniperus Virginiana, Willd.), but more frequently in tho 
orchards, generally choosing a forked or horizontal branch of an apple- 
tree, some ten or twelve feet from tho ground. Outwardly anil at 
tho bottom is laid a mass of coarse dry stalks of grass; the iusiao is 
lined entirely with very fine stalkB of tho same material, l'ho eggs 
are three or four, of a dingy bluish-white, thick at tho great end, taper¬ 
ing suddenly, and becoming very narrow at tho other, marked with 
small rouudish spots of black of various sizes and shades ; and tho 
great end is of a pale dull purple tinge, marked likewiso with touches 
of various shades of purple and black. About the lust week in Juno 
the young are hatched, and are at first fed on insects and their lame, 
but as thoy advance in growth on berries of various kinds. 

Tho following is Nuttall’s account of tho manners of this bird in 
captivity: — 

“ A young bird from one of the nests described in the hemlock was 
thrown upon my protection, having been by some means ejected from 
bis cradle. In this critical situation however he had been well fed or 
rather gorged with berries, and was merely scratched by the fall ho 
had received. Fed on cherries and mulberries he was soon well 
fledged, while his mate in the neat was suffored to perish by the forget¬ 
fulness of his natural protectors. Coeval with.the growth of his 
wing-feathers were already seen the remarkable red waxen append¬ 
ages, showing that their appearance indicates no particular ago or 
sex; many birds, in fact, being without these ornaments during thoir 
whole lives. I soon found my interesting protflgd impatient of the 
cage, and extremely voracious, gorging himself to tho very mouth 
with the soft fruits on which lie was often fed. The throat, in fact, 
like a craw admits of distension, and the contents are only gradually 
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passed off into the stomach. I now suffered the bird to fly at large, 
and for several days he descended from the trees in which he perched 
to my arm for food ; but the moment he was satisfied he avoided the 
cage, and appeared by his restlessness unable to survive the loss of 
liberty. He now came seldomer to me, and finally joined the lisping 
muster-cry of ‘ tze, tza, tzd,’ and was enticed away after two or three 
attempts by his more attractive and suitable associates. When young, 
nature provided him with a loud impatient voice, and 1 td-did, td-dia, 
kal-td-did' (often also the damorous cry of the young Baltimore) was 
his deafening and almost incessant call for food. Another young bird 
of the first brood, probably neglected, cried so loud and plaintively to 
a male Baltimore bred in the same tree, that he commenced feeding 
it. Mr. Winahip of Brighton informs me that one of the young Cedar- 
Birds which frequented the front of his house in quest of honeysuckle- 
berries, at length on receiving food, probably also abandoned by his 
roving parents, threw himsolf wholly on his protection. At large 
day ana night, he still regularly attended the dessert of the dinner- 
table for his portion of fruit, and remainod steadfast in his attachment 
to Mr. Winship till killed by an accident, being unfortunately trodden 
under foot.” 



American Wax.Wing (Tinmhyrilln Chrolinnuii), male. 

The following is Wilson’s description:—"Length seven inchos, 
extent eleven inches; head, neck, breast, upper part of tho back and 
wing-covorts, a dark fawn colour, darkest on the back and brightest 
on tho front; hood ornamented with a high, pointed, almost upright 
crest; line from the nostril over the eye to the hind head velvety 
blank, bordered above with a fine line of white, and another line of 
white passes from the lower mandible; chin black, gradually bright¬ 
ening into fawn-colour, tho feathers there lying extremely close; bill 
black, upper mandible nearly triangular at the base, without bristles, 
short, rounding at the point, whero it is deeply notched; the lower 
scolloped at the tip, and turning up; tongue as in the rest of the 
genus, broad, thin, oortilaginous, and lacerated at tho end; belly 
yellow; vent whits; wings deep slate, except tho two secondaries 
next the body, whose extenor vanes are of a fawn-colour, and interior 
ones white, forming two whitish strips there, which are very con¬ 
spicuous ; rump and tail-coverts pale light blue; toil the same, gradu¬ 
ally deepening into black, and tipped for half an inch with rich yellow. 
Six or seven and sometimes the whole nine secondary feathers of the 
wings are ornamented at the tips with small red oblong appendages, 
resembling red sealing-wax; these appear to be a prolaagation of the 
shafts, ana to be intended for preserving the ends and consequently 
the vanes of the quills from being broken and worn away by the 
almost oontinual fluttering of the bird among the thick brandies of 
the cedar. The feathers of those birds which ore without these 
appendages are uniformly found ragged on the edges, but smooth and 
perfect m those on whom the marks are full and numerous. These 
singular marks have been considered as belonging to the male alone, 
from the circumstance perhaps of finding female birds without them. 
They are however common to both male and female. Six of the latter 
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are now lying before me, each with large and numerous clusters of 
eggs, and having the waxen appendages in full perfection. The young 
birds do not receive them until the second fall, when in moulting 
time they may be seen fully formed, as the feather is developed from 
its sheath. I have once or twice found a solitary one on the extremity 
of one of the taii-feathors. The eye is of a dark blood-colour ; the 
legs and claws black; the inside of the mouth orange; gape wide; and 
tho gullet capable of such distension as often to contain twelve or fifteen 
cedar-berries, and serving as a kind of craw to prepare them for 
digestion. Tho chief difference in the plumage of the male and female 
oonsists in the dulness of the tints of tho latter, the inferior appear¬ 
ance of the crest, and the narrowness of tho yellow bar at the tip of 
the tail.” 

B. phrcnicaplera, the Asiatic Wax-Wing. The discovery of the Bed- 
Winged Chatterer, or Japanese Wax-Wing, is one of tho fruits of Dr. 
Siebold’s scientific mission to Japan by tho government of the Nether¬ 
lands. In size it bears a greater resemblance to the Cedar-Bird than 
to tho Bohemian Wax-Wing, but differs from both in the nakedness 
of the nostrils (which are not hidden by tho small feathers of the front, 
like the nostrils of the other two spncics of this small but natural 
group), in tho length of the crest, and the beautiful black plumes with 
which ft is ornamented, and by the entire absence of tho wax-like 
appendages that tip the secondaries of its congeners. 

The length of the Japanese Wax-Wing is six inches and six linos. 
The base of the bill is bordered by a black band, which passes to the 
back of the head, surrounding tho eye in its way, and terminates in 
the lower crest-feathers, which are of the same colour throughout; 
tho chin and throat arc black; the crest is long, composed above of 
feathers of an osLy-reddish colour with an inferior layer of the black 
plumes alreudy alluded to ; the breast, uppor parts, and wing-coverts 
are of a brownish-ash, and a red band traverses tho wing about the 
middle of it; all the quills are of an ashy-black, the greater quills 
terminated with black and tipped with white ; the tail is of an ashy- 
black, tipped with vivid roil; the middle of the belly is of a whitish- 
yellow ; and the lower tail-covorts chestnut; shanks and feet black. 



Astatic Wax-Wing [Bombycillti phtmicapfcra), male. 

The species is found in the neighbourhood of Nangaaaki. 

Temminck, to whom we are indebted for our knowledge of the bird, 
which is described and figured in his ‘ Planches Colorides,' says that 
there is a specimen in the galleries of the museum of the Pays-Bas, 
and another in the collection of M. Blomhof, the resident Japan; 
and he observes that tho absence of the nostril-plumes furnishes a 
proof, also afforded in the genera Cortmi and Garrvia, in contradic¬ 
tion to the opinion of those Bystematista who would separate the 
omnivorous birds with covered nostrils from those which nave those 
organs smooth or naked, and divide them into distinct groups. He 
also considers the proper position of the genus to be near the JPirolles 
(Kitta), and the RoUet (Colarii of Cuvier, Euryttomut of Vieillot). 

BOMBY'LIDAS, a -family of Insects of the order Diptera, 
distinguished chiefly by having a long proboscis. The body is short 
and very hairy. Antennte moderate, four-jointed, the basal joint long, 
second very short, third longest, the apical joint minute and tapering 
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Jiumbyliua meiliya. 


to a fine point. The legs are long and very slender. Wings hori¬ 
zontal. 

The species of this tribe are all remarkablo for their great swiftness 
of flight; two species of the genus Bombyliua aro not uncommon in 
open parts of woods, frequenting sunny banks, where they may bo 
seen, in the month of April, hovering over flowers, from which they 
sip the sweets by means of thoir long proboscis, which enables them 
to do this without settling on the flowers. 

At one time they will be soon apparently quite motionless in the 
air—for their wings vibrate so rapidly that they cannot be discemod— 
a moment after they will make their 
appearance at a few yards’ distance, 
having darted from ono spot to the other 
with such rapidity that the eye cannot 
follow them. In their flight they emit a 
humming sound. 

The two species here spoken of are B. 
major and B. medium ; they are about ouo- 
third of an inch long and of a brown 
colour; the former has the anterior part 
of its wings clouded with an opaque 
brown colour, and the posterior part 
transparent—the latter has the wings adorned with numerous brown 
spots, and their anterior portion but slightly clouded. 

Mr. Stophens enumerates seven species of this gonus as indigenous 
to this country; they aro sometimes called Humble-Bee Flies. 

BOMBYX. [Bomhycid.k] 

BONA'SIA, a genus of Birds belonging to tho Tctraonidw (Grouse 
Family). It is thus characterised by 0. L. Bonaparte:— 

Lower portion of the tarsus or shank and tho toes nuked; tail long 
and rounded; the head adorned with a crest, and tho sides of tho 
neck with a ruff. The plumage «f tho femalo nearly tho same as that 
of tho male, and varying but little throughout the yoar. 

Swainson retains the Linmeun name for tho bird, and makes 
Tetrao the typical group of tho subgenera into which ho divides tho 
genus, expressing however considerable doubt on the value of the 
types. 

The Kuffod Grouse (Buntusiu Umbeltun of Bonaparte; Tetnw 
Umhclluu and Tetrao toy atm of Limmms ; Tetrao Umbellm of Linmcus 
and Swainson) is tho Shoulder-Knot Grouse of Latham; the Ruffed 
Hoathcock or GroitBe of Edwards ; La Geliuotc Hupde de Pensilvanie 
of BriBgou; La GroHse Gclinotte do Canada and Le Coq de Bruyftro h 
Fraiso of Buffon ; tho Pheasant of tho Pennsylvanians, and of the 
inhabitants of tho southern States; the White Fleshcr and Pheasant 
of the Anglo-Americans generally. 

Audubon says that to the west of the Allcghanics, and on those 
mountains, tho term Pheasant is generally used to designate the bird, 
ami that the samo appellation is employed in the middle States to the 
east of the mountains, till the State of Connecticut iB entered, where 
the name of Partridge prevails. Lawson uses the term Pheasant. 
“The pheasant of Carolina differs some small matter from tho 
English pheasant, being not so big, and having some difference in 
feather; yet ho is not any wIbo inferior in delicacy, but is as good 
meat or rather finer. Ho haunts the bock-woods, and is seldom found 
near the inhabitants.” Wilson calls it throughout Pheasant, except in 
one place, whore he terms it tho Pheasant or Purtridge of New 
England. 

According to the author last quoted, this bird is known in almost 
every quarter of the United States; is aommon at Moose Fort, on 
Hudson’s Bay, in lat. 61°; frequent in the upper part of Georgia, and 
very abundant in Kentucky and Indiana. In the lower parts of 
Carolina, Georgia, and Florida, according to the some authority, it is 
very seldom observed, but on advancing inland to the mountains it 
again makes its appearance; and though it is occasionally met with in 
the lower parts of New Jersey, its occurrence there is considered to 
be owing to the more northerly situation of the country; for oven 
here they are far less numerous than among the mountains. 

Captains Lewis and Clarke found it in crossing the Rooky Moun¬ 
tains which divide the basin of the Columbia from that of the 
Mississippi, more than 3000 miles by their measurement from the | 
mouth of tike latter river. Sir John Richardson says that it exists as 
far north as the 66th parallel, and that it is very plentiful on the 
banks-of the Saskatchewan; adding in a note, that Mr. Drummond 
procured specimens at tho sources of the Peace River, in the valleys 
of the Rooky Mountains, which do not differ from those killed on the 
Saskatchewan. The limit of its southern range has been Btatod to be 
the Gulf of Mexioo. Audubon found these birds most numerous in 
the States of Pennsylvania and new York, and says that they are to 
bo met with as you travel towards the south, through tho whole of 
Tennessee and the Choctaw territory ; but that bb you approach the 
city of Natchez they disappear; nor had he ever heard of one of these 
birds having been seen in the State of Louisiana. 

“ The manners of the pheasant,” says; Wilson, “are solitary; they 
are seldom found in coveys of more than four or ftve together, and 
more usually in pairs or singly. They leave their sequestered haunts 
in the woods early in the morning, and seek the path or road to pick 
Up gravel, and glean among the droppings of the horses. In travelling 
among the mountains that bound Susquehanna, I was always able to. 


furnish myBolf with on abundant Bupply of these birds every morning 
without leaving the path. If tho weather be foggy or lowering, they 
are sure to be seen in Hitch situations. They generally move along 
with groat stateliness, with their broad fan-like tail spread out.” 

Audubon states that, although they are attached to the muggy sides 
of mountains and hills, and rocky borders of Binall streams thickly 
mantled with evergreen trees and shrubs, they at times remove to the 
lowlauds, and even enter the thickest cane-brakes, whore they some¬ 
times breed, and where he shot some, and heard them drumming when 
there wore no hills nearer than 15 or 20 miles. The lower parts of 
tho State of Indiana, and also those of Kentucky, were amongst 
the places where he bo discovered them. The following is his 
account of their autumnal migrations, which he sccius to have first 
obsorved:— 

“ The ruflqd grouse although a constant resident in tho districts 
which it frequents, performs partial sorties at tho approach of autumn. 
Thoso are not oquol in extont to the peregrinations of tho wild turkey, 
our littlo partridge, or tho pinnated grouse, but are sufficiently so 
to become observable duiing the seasons when certain portions of the 
mountainous districts which they inhabit become less abundantly 
supplied with food than others. These partial inovings might not be 
noticed, were not the birds obliged to fly across rivors of great breadth, 
as whilst in tho mountain lands their groups are us numerous as thoso 
which attempt those migrations; but on the north-west banks of tho 
Ohio and (Susquehanna rivers, no one who pays the least attention to 
the manners and habits of our birdB can foil to observe them. The 
grouse approach the banks of the Ohio in parties of eight or ten, now 
and then of twelve or fifteen, and on arriving there linger in tho woods 
close by for a week or a fortnight, os if fearful of encountering tho 
danger to bo incurred in crossing the stream. This usually happens 
in tho licginning of October, whon these birds are in tho very best 
order for the tabic, and at this period great numbers of them arc 
killed. If started from the ground, with or without the assistance of 
a dog, thoy immediately alight on the nearest trees, and ai-e easily shot. 
At length however they resolve upon crossing tho river; and this 
they accomplish with so much ease that I never saw any of them 
drop into the water. Not more than two or three days elapse after 
thoy have roachud tho opposite shore, when they at once proceed to 
the interior of tlie forests in search of places congenial to the general 
character of their habits. They now resume their ordinary manner 
of living, which thoy continue until tho approach of spring, when tho 
males, us if loading tho way, proceed singly towards tho country from 
which thoy had retreated. Tho females follow in small parties of 
throo or four. In tho month of October, 1820, 1 observed a larger 
number of ruffed grouse migrating thus from the states of Ohio, 
Illinois, and Indiana into Kentucky, than I hud ever before remarked. 
During tho short period of their lingering along tho north-west shore 
of tho Ohio that season, u great number of them was killed, and 
they were sold in the Cincinnati market for so small a sum as 124 
cents each.” 

Wilson says that the Ruffed Grouse is in tlie best order for the table 
in September and October. At this season they food chiefly on 
whortleberries, and tho little rod aromatic Partridge-Berries (Oaal- 
theria yrocumbcne), the last of Which give their flesh a peculiarly 
delicate flavour. With tho former the mountains are literally covered 
from August to November; and these constitute at that season tho 
greater pari of their food. During tho deep snows of winter they 
have recourse to the buds of alder, und the tender buds of the laurel 
(Kalmiu). He frequently found their crops distended with a lut-go 
handful of these latter alone; and odds, that it lias been confidently 
asserted, that after having fed for Homo time on thu laurel-buds, their 
flesh becomes highly dangerous to eat of, partaking of the poisonous 
qualities of the plant. The same has been asserted of tho flesh of the 
deer, when in severe weather and deep snows they subsist on the 
leaves and bark of the laurel. “ Though," continues Wilson, “ I have 
myself oat freely of the flesh of the pheasant after emptying it of large 
quantities of laurel buds, without experiencing any bad consequences, 
yet from the respectability of those, Homo of them eminent physicians, 
who have particularised eases in which it bos proved deleterious, and 
ovon fatal, I am inclined to beliovo that in certain coses where this 
kind of food has bean long continued, and the birds allowed to remain 
undrawn for several days, until the contents of the crop and stomach 
have had time to diffuso themselves through the flesh, os is too often 
the cose, it may be unwholesome and dangerous. Great numbers of 
these birds are brought to our markets at all times during fall and 
winter, some of which are brought from a distance of more than a 
hundred miles, and have been probably dead a week or two, unpicked 
and undrawn, before they are purchased for the table. Regulations 
prohibiting them from being brought to market unless picked and 
drawn would very probably be a sufficient security from all danger. 
At those inclement seasons however they are generally lean and dry, 
and indeed* at all times their flesh is furinferior to that of the quail 
or of the pinnated grouse. They are usually sold in Philadelphia 
market at from three-quarters of a dollar to a dollar and a quarter a 
pair, and sometimes higher.” 

Audubon observes that they are brought to the market in great 
numbors during Hie winter months, and sell at from 75 cents to a 
dollar a-piece in the eastern cities. At Pittsburg he bought them 
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some years ago at 124 cents the pair. Nuttall says, when he wrote, 
that they were greatly thinned throughout the more populous parts 
of the union, and that they sold in Philadelphia ana Now York at 
from 75 cents to a dollar a-picce. 

The food of the Kuifod Grouse consists commonly in the spring and 
fall, according to the author last quoted, of the buds of trccH, the 
catkins of the hazel and alder, even fern-buds, acorns, and seeds of 
various kinds, among which he detected the capsules, including the 
seeds, of the common small Canadian Cistus ( Hclianthcinum ). At 
times he has seen the crop almost entirely filled with the buds of 
the apple-tree, oacli connected with a portion of the twig, the wood 
of which appears to remain a good while undigested ; cinquefoil and 
strawberry loaves, buds of the Azaleas and of the broad-leaved 
Kalmia, with the favourito Partridge-Berries (GauUhtria procumbent), 
Ivy-Bcrrios (Ciuua hedcracea), and gravel pobbles, are also some of the 
many articles which form the winter faro of the bird. In summer 
they seem often to profor berries of various kiwis, particularly dew¬ 
berries, strawberries, grapes, awl whortleberries. 

We will now lay before the reader the modes of capturing the bird. 
The following is Wilson's account:—• 

“ The pheasant generally springs within a few yards, with a loud 
whirring noise, and flies with great vigour through the woods boyond 
reach of view, before it alights. With a good dog however they are 
easily found ; and at some times exhibit a singular degree of infatua¬ 
tion, by looking down from the branches whore they sit on tho dog 
below, who, tho more noise ho keeps up, seems the more to confuse 
and stupify them, so that they may bo shot down one by one till tho 
whole are killod, without attempting to fly off. In such cases those 
on tho lower limbs must bo taken first, for should the uppor ones be 
first killed, in thoir fall they alarm those bolow, who immediately fly 
off. In deep snows they nro usually taken in traps, commonly dead 
traps, supported by a figure 4 trigger. At this season when suddenly 
alarmed, they frequently dive into the snow, particularly when it is 
nowly fallen, and coming out at a considerable distance, again take 
wing. They are pretty hard to kill, and will often carry off a largo 
load to tlie distance of two hundred yards and drop down dead. 
Sometimes in the depth of winter they approach tho farm-house and 
lurk near the barn, or about the garden. They have also been often 
taken young and tamed, so os to associate with fowls ; and their eggs 
have frequently been hatched under the common lien; but these 
rarely survive until full grown. They are exceedingly fond of the 
seeds of grapes; occasionally eat ants, chestnuts, blackberries, and 
various vegetables. Formerly they were numerous in the immediate 
vicinity of Philadelphia; but ns the woods were cleared and popu¬ 
lation increased they retreated to tho interior. At present (1812) 
there oro very few to he found within several inilos of the city, and 
those only singly, in the most solitary and retired woody recesses.” 

Audubon denies that they are ever so easily shot as stated above. 

The pairing time of those birds is marked by a curious and sonorous 
net on the part of the male. Most of the grouse family gesticulate con¬ 
siderably at this period, and some produce very ]>eciiliar vocal noises; 
but tho Ruffed Grouse makes the woods echo with the vibrations of his 
wings. Tho following is Audubon's account of this fact:—• 

“Early in April tho ruffed grouse begins to drum immediately 
after dawn, and again towards the close of tho day. Ab tho season 
advances, the drumming is repeated more frequently at all hours of 
the day; and where tlioso binls are abundant this curious sound is 
heard from all parts of the woods in which they reside. The drum¬ 
ming is performed in the following manner-The male bird, standing 
erect on n prostrate decayed trunk, raises tho feathers of its body in 
the manner of a turkey-cock, draws its head towards its tail, erecting 
tho feathers of tho latter at the same time, and raising its ruff around 
the neck, suffers its wings to droop, and struts alaiut on the log. A 
few moments clapHe, when the bird draws tho whole of its feathers 
close to its body, and stretching itself out, beats its sides with its 
wings, in tho manner of the domestic cock, but more loudly, and with 
such rapidity of motion ufter a few of tho first strokes, as to cause a 
tremor in the air not unlike the rumbling of distant thunder. In 
perfectly calm weather it may be heard at tho distance of two hundred 
yards, but might be supposed to proceed from a much greater distance. 
The female, which never drums, flies directly to the place where the 
male is thus engaged, and on approaching him, opons her wings before 
him, balances her body to the right and left, and theu receives his 
caresses. ... I have shot many a fine cock by imitating the 
sound of its own wings striking against the body, which 1 did by 
boating a large inflated bullock’s bladder with a stick, keeping up as 
much as possible tho same time as that in which the bird beats. At 
the sound produced by the bladder and the stick, the male grouse, 
inflamed with jealousy, has flown directly towards me, when being 
prepared I have oasily shot it.” 

The pairing time in April is succeeded by tho nidification in the 
early port of May. The root of a bush, the side of 4RUen log, or 
aomo other sheltered uook in the thickest part ot the woods, is 
selected by the hen, and there she forms a rude nest of withered 
leaves and grass on the ground. The eggs, from nine to fifteen in 
number, are of a uniform dull yellowish colour, or brownish-white, 
and are nearly os largo as those of a pullet. As soon as the young 
are out of the shell they begin to run about, and are oonducted by 


the mother, clucking as she goos, very much like the domestic hen. 
Like her too at night and in bad weather she covers her young 
ones beneath her wings, and in a week or ton days they begin to try 
their powors of flight. Her mancouvroB to decoy the intruder from 
the spot where her young are concealed, by counterfeiting lameness 
ancl by mimicry of distress, are well known. 

The Ruffed Grouse is surrounded by enemies.' In addition to the 
common persecutor, man, the different species of hawks are on tho 
watch for these birds, and particularly the red-tailed hawk and the 
Stanley hawk, according to Audubon. Tho former of these hawks, 
silently perched on the tops of trees, seizes his opportunity and dashes 
irresistibly down upon them; tho latter gliding rapidly through the 
woods pounces upon them before they are aware of their danger. 
Among the quadrupeds, pole-cats, weasels, racoons, opossums, and 
foxes, are said by the same author to be destructive foes to them. 

The following is Sir J olm Richardson's description of a male killed 
on tho 4tli of May, on the Saskatchewan plains :— 

“ Back, rump, and upper tail-coverts chestnut-brown, mottled and 
finely undulated with blackish-brown; the broad tips and a oordiform 
central mark cm each feather pale-gray. Bock of the neck, scapulars, 
and wing-coverts having tho same colours; but the gray tips very 
narrow, tho blackish-brown in largo blotches, aud instead of central 
marks, stripes along tho shafts of orange-brown and brownish-white. 
Top and Hides of the head, the tertiaries, and outer edgos of the 
secondaries, mottled with tho same. Eye stripe from the nostrils 
whitish. Shoulder-tufts velvet-black, glossed with dark-green. 
Quills liver-brown, the outer webs barred near tho base and mottlod 
towards tho tips with eream-yellcnv. Tail gray, finely undulated, and 
also crossed by about nine narrow bars and a broad Hubterminal one 
of blackish-brown. Throat and breast yellowish-brown, belly and 
vent brownish-white; are remotely barred, but most broadly on the 
Bides of the belly, with blockish-brown, which also forms a band 
across the upper part of tho breast between the ruffs. Inner wing- 
coverts and axillorics clove-brown, barred and tipped with white. 
UillH and nails dark liom-co]our. A male killed at the same time with 
tho preceding, and of equal dimensions, shows more of the chestnut 
or orange-brown in its plumage, and the ground colour of its tail is 
yellowish-brown, tho oxtreme tips and a bar next the brood Bubter- 
minal dark ono being gray. Females havo loss of the blackish-brown 
colour; the shoulder-tufts are orange-brown instead of black; and 
the subterminal bar on tho tail is cliestnut-coloured. In young birds 
orange-brown is the prevailing tint of colour. They have a short 
crest on tho top of tho head: a fringed comb over the eye in 



Ruffed Grouse (lionasia UmltUus], mule. 

the male. Shoulder tufts consisting of about fifteen fan-shaped 
feathers. Fourth quill the longest, slightly exceeding the third and 
fifth. Tail fan-shapod, of eighteen feathers, the central pair more 
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than half au inoh longer than the outer ones ; the individual feathers 
nearly square at the end. Tarsus feathered more than halfway down 
anteriorly, and about luilf on inch lower posteriorly. All the toes 
strongly poctinnted.” 

The dimensions on an average may bo taken as 18 inches in length, 
and 23 or 24 inches in extent. 

Sir John Hichardson Htates, that after a caroful comparison of the 
specimens of Mr. Douglas’s Tetrao Sab ini, deposited in the Edinburgh 
Museum, thoy appeared to differ in no respect from the young of 
Tetrao Umbcllutt (Bonasia ), and that the characters by which Mr. 
Douglas distinguishes his bird are equally applicable to the latter. 

Douglas also found in the valleys of the Rocky Mountains, 54° N. 
lat., and a fow miles northward, near the sources of Peaco River, a 
bird which he regarded as a variety of B. UmheUu*. 

BONASSUS. [Bison.] 

BONE, the organ which in higher animals forms the basis of the 
fabric of the body. Many of the creature* placed at the bottom 
of tho animal scale, composed of soft gelatinous matter, and 
buoyant in water, need no solid support; but all animals that 
possess solid organs, and whoso body rests uppn particular points, 
must havo some substance of a dense and inflexible nature to afford 
to their various tissues and structures the requisite resistance and 
support. The substances that serve this purposo are various, but the 
most common are the suite of lime, sometimes the carbonate, some¬ 
times the phosphate, and Tit other times both combined in different 
proportions. Carbonate of lime constitutes the solid basis of mauy 
of tho compound zoophytes and the corals. It also constitutes tho 
principal part of the fabric of tho shells of Mollittca. It is found 
also in the external skeleton of the Cnulacca, as the crabs and lobsters, 
but iu this instance tho phosphate of lime is also present, and 
'predominates. It is in the skeletons of the Vertebrate animals that wo 
find the phosphate of lime greatly preponderating. This is 
characteristic of bone. 

When an auimal possesses lame as the solid support of its fabric 
it indicates a high degree in the scale of organisation. Bone ih au 
elaborate structure found in no class below tho Vertebrata. Even the 
lowest order of this, which is the highest ehiss of animals, is wholly 
destitute of it; for it is not found in large tribes of fishes, the shark, 
tho sturgeon, tho ray, &c. 1 n those the less highly-organised substance 
called cartilage is substituted, and accordingly these fishes are called 
cartilaginous in contradistinction to the osbgoub; and in all classes below 
the cartilaginous lishes the dense and inflexible substance which sus¬ 
tains tho soft parts of tho body, and which affords points of resistance 
for the action of those parts, consists either of shells or of some 
modification, and not of true organised bone. 

In general the structure which performs the offieo of bone in the 
lower animals is placed on the exterior of tho body, and often indeed 
forms its oxternal onvelope; true bone, on the contrary, is always 
placed in the interior. Even when it approaches tho surface bono is 
always covered by some soft part, as muscle, membrane, akin, S.c. 
Crust, shell, horn- -^ho substances which form tho skeleton of the 
inferior animals—are thus external, the soft parts being internal; but 
iu tho higher animals the skeleton is always internal, and the soft parte, 
which are sustained by it and whieh re-act upon it, are external. 

The office of bone in the animal eoonomy is chiefly meehaniual, and 
the mechanical purposes to which it is subservient require that it 
should bo of different sizes and forms. In the human skeleton there 
are commonly enumerated 260 different bones, which present every 
variety of size and figure. But all these varieties may bo reduced to 
three classes: the long and round, as the bones of the upper and lower 
extremities; tho brood and flat, os the bones of the skull; or the short 
and square, as tho separate Ixmos that compose the vertebral column. 
The long bones are adapted for motion, the fiat for protection, and the 
square for motion combined with strength. Accordingly the long 
bones, which arc adapted to communicate a free range of motion, are 
moulded into lengthened cylinders, and form so many levers, consti¬ 
tuting organs of locomotion exquisitely constructed and combined for 
the accomplishment of their office, as is seen in the fin of the fish, in 
the wing of the bird, and in tho limb of tho quadruped. In tho 
employment of the flat bones for the covering of some of tho moro 
tender and delicate organs, as the brain and spinal cord, tho form of 
these bones is such as to add to their strength, os is manifest iu the 
vaulted roof of the skull; while iu the construction of the vertebral 
column, composed of tho short and squure bones, which aro so adjusted 
as to afford a limited range of motion with a groat degree of strength, 
many and opposite purposes are effected. 

The structure, disposition, and connection of the individual bones 
accomplish in the most perfect manner the following mechanical 
uses :—1. By their hardness and firmness they afford a support to the 
soft parts, forming pillars to which the moro delicate and flexible 
organs ore attached, and kept in their relative positions. 2. By the 
Bamo properties of hardness and firmness they defend tho soft and 
tender organs, by forming solid and Btrong cases in which such organs 
are lodged and protected.; ns the case formed by the bones of the 
cranium for the lodgment and protection of the brain; by the bones 
of the vertebral column for the lodgment and protection of the spinal 
cord; and by the bones of the thorax for the lodgment and protection 
of the lungs, the heart, and the great vessels connected with it. 8. By 
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affording fixed points for the action of the muscles, and by assisting 
in the formation of joints, they aid and oro indeed indispensable 
adjuncts to the muscles in accomplishing tho function of locomotion. 

Bono is a complex organ, and tho arrangement and combination of 
its constituent parts aro highly curious. It is composed essentially of 
two distinct substances, au animal and an earthy matter. The animal 
matter is composed of gelatine; the earthy matter consists principally 
of phosphoric acid combined with lime, forming phosphate of lime. 

This structure of bone is rendered manifest by subjecting it to 
certain chemical processes. If a bone bo placed in u charcoal fire, and 
the heat bo gradually raised to whiteness, it appears on cooling ns 
white as chalk; it is extremely brittle; it lias lost very much of its 
weight, yet its bulk and shape are little changed. In this ease the 
membranous matter is wholly consumed by the fire, while tho earth 
is left unaltered. Ovor the surface of a bone so treated are visible a 
number of infinite crevices, tho spaces which were filled in tho natural 
state of the bouo with the aniimu matter; and on breaking the liono 
across, the size and sliapo of tho cavities which contained the marrow 
become manifest. If on the other hand the same bone bo placed in 
an acid sufficiently diluted to prevent its injuring the animal mem¬ 
brane, and yet strong enough to dissolve the phosphate of limo—if 
for this purpose it be macerated in diluted nitric or hydrochloric acid 
-every particle of the phosphate of lime may bo removed, and the 
animal matter alone will remain perfectly iininjurod and unaltered. 
Accordingly the remaining substance retains the exact figure and 
dimensions of the original bone, but it has lost all its other mechanical 
properties. It is so soft and flexible that if either of the long bonos 
of the human arm—that, for exiunple, called the radius—be trouted in 
this manner, it can with the utmost oaso bo tied iu a knot. By the 
first process the earth is obtained, deprived of its animal constituent; 
by the second, the membranous matter free from the earth. In tho 
bono both are combined ; in every constituent atom of it there is an 
earthy in intimate combination with an uniinal matter. The first 
gives it hardness, the second tenacity; and thus by tho intimate 
combination of these elements two qualities whieh in unorganised 
matter aro scarcely compatible are combined. By increasing the pro¬ 
portion of phosphate of lime any degree of hardness can he obtained : 
the bony portions of the ear, tho bony portions of the teeth, for 
example, aro as haul as marble, or oven flint; but substances so hard 
would not do for the ordinary purposes of bone, because they would 
bo brittlo in proportion to their hardness, and would bo productive of 
fatal mischief whenever they were subject to auy sudden and violont 
concussion. 

In certain diseased states of the human system tho earthy matter 
preponderates iu the whole osseous system, and in this condition per¬ 
sons are liable to fracture their bones by the slightest accident. On 
tho other hand, tho earthy matter is shmetimes deficient; then tho 
bones give way and become bent, and ultimately the body becomes an 
iniuiovoalde mass. 

Bones not only differ so much from one another in their comparative 
hardness according to the office whieh each has to serve that no two 
holies possess the sume degree of rigidity, hut no bono is equally linn! 
in its entire substance. When n section of a bone is inode in such a 
manner as to show its structure throughout, it is scon to consist of two 
varieties, a hard or compact ami an alveolar or spongy substance. 
In general the compact forms the external and tho spongy tho internal 
portion of the bono; the compactest part of tho hone forms a com¬ 
pletely solid body, exhibiting scarcely any visible .M-rungeincut, without 
apparent fibres and lamiiue; but towards tho inner part of the hone 
the substancu becomes less ami less dense, until at length it presents 
the appearance of minute and delicate fibres, which intersect each 
other in every direction, forming the cells termed unncclli (lattice- 
work). The transition from the compact to the spongy or cancellated 
part is not marked by any distinct boundary; the one passes into 
the other by insensible degrees, showing that there is no essential 
difference between them; and indeed the evidence is complete that, 
although ill tho densest part of tho bono there is scarcely any trace of 
specific organisation, it is made up of fibres and plates perfectly 
similar to those of the spongy or cancellated part, differing from it 
principally in its greater degree of condensation. Often iu -the centre 
of tho hone there is scarcely any even of the spongy matter, but a 
hollow space is left, whieh is filled up with a series of membranous 
cells in whieh the substance called marrow is lodged. 

In tho arrangement of tho fibres iu different bones, so as to adapt 
them to tlio specific offices thoy have to serve, there is exquisite 
mechanism. Whero tho principal object is either extensive protection, 
or tho provision of broad surfaces for tho attachment of muscles, the 
osseous fibres aro so disposed as to form flattened plates, as in tho 
bones of the skull. When oil tho other band a system of levers is 
wanted, as in the limbs which havo to sustain tho weight of the 
trunk, and to confer extensive powers of locomotion, the bonos aro 
modclle4n>ti> lengthened cylinders, generally somewhat expanded at 
the extremities for greater convenience of mutual connection. The 
shank or body of this hollow cylinder consists principally of compact 
with but little spongy matter, while the extremity or head of it is 
principally composed of spongy mutter, with only a thin crust of compact 
substance. The principal mechanical property required in every 
cylindrical lover is rigidity, and more especially tho power of resisting 
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forces applied transversely, that is, tending to break the cylindor 
across; it bos been often stated that a given quantity of materials 
could not possibly have boon disposed in a manner better calculated 
for such resistance than those in the form of a tube or hollow 
cylindor. The hollow stems of vegetables derive their chief strength 
from possessing this form. Bonos also are rendered both lighter 
and stronger by being made hollow than if the cylinder had been 
solid; and ns it is in the middle of the shaft that the strain is 
greatest, so it is here that the cavity is largest and the resistance most 
effectual. 

Bone has been recently submitted to rigid chemical analysis, and 
the result is that in healthy bouo about two-thirds, or 6G'7 per cent., 
consist of saline or eurthy matters, and 33*3 per cent., or one-third, 
of animal matter. The bones of children contain more animal matter, 
and of aged persons moro earth. Different bones also in the samo 
skeleton contain different proportions of these constituents. Thus, 
according to Dr. G. O. Rees, the bones of the head and the limbs 
contain moro earth than those of the trunk. The following are two 
ultimate analyses of bone from Dr. Hhorpey’s Introduction to ‘ Quain’s 
Anatomythe one is by Berzelius, the other by Mr. Middleton of 
University College;— 

Berzelius. Middleton. 

Animal Matter.33‘30 33*43 

Phosphate of Limo. 51*04 51*11 

Carbonate of Lime.11*30 10*31 

Fluoride of Calcium.2*00 1*99 

Magnesia, wholly or partially in the state 1 ,.. „ , 

of a phosphate . . . . / u 

Soda and Chloride of Sodium . . . 1*20 1*68 

Thu phosphate of lime in bones is poculiur, and is known amongst 
chemists us the ‘houe-oarth phosphate.’ It is what is called a 
tribasic phosphate, consisting of 8 equivalents of lime, 3 of phosphoric 
acid, and 10 of water. Fluoride of calcium is found in larger 
quantities in fossil than in recent banes; and such is its nbundanco 
in some fossils, as those brought from the Sevalik Hills, in India, by 
Dr. Falconer, that we must have recourse to the supposition of a 
substitution of this substanco for phosphate of lime, in order to 
account for its presence. 

Wo have referred to the statement that the liones of the limbs 
contain more earth than the trunk. The following analysis by 
Lehmann shows that tho bones of the anus and legs have a different 
competition:— 

Humerus. Femur. 

Phosphato of Lime and Fluoride of Calcium 56*61 68*93 

Carbonate of Limo .... 9*20 9*28 

Phosphate of Magnesia.1*08 1*09 

Clilorido of Sodium. 0*37 0*40 

Soda.1*35 1*04 

Organic Mattel*. 31*52 28*61 

'When examined under tho microscope, sections of the different 
bones present very different appearances, not at first eiualy reconciled 
with a common mode of origin or growth. Tho result of a close 
investigation, however, shows that the osseous tissue like all other 
parts of the body originates in colls. This fact is not easily traced, 



FI*. 1.—Transverse Section of tho dense portion of th eiM^BL 
a, Haversian Canals; b, concentria laminin; c, laminin of eofflHHpf <*, cor¬ 
puscles with their system of tubes. The parts marked a, b, mhMw constitute 
an Haversian system. 

and we shall first spoak here of the appearances presented on a 
minute examination of the texture of the bone. 

The canals which are everywhere found traversing variously the' 


substance of bone, and giving passage to the blood-vessels for the 
nourishment of the tissue, ore called Haversian Canals, a name given 
them in consequence of Clopton Havers having been the first who 
gave a full account of them. The parietes of these canals have a 
laminated arrangement. The laminae themselves are numerous and 
placed concentrically; the internal lamina, that.which is in imme¬ 
diate contact with the vessel or vessels, being the most distinctly 
marked, and each succeeding one having a less distinct outline. 

Besides the concentric laminae, there are others which surround 
the exterior of the bone, and may be known as the superficial laminae. 
In connection with both the concentric and superficial laminae are a 
third set, which cannot belong to oither of the other orders, but 
which are plocod between them, and form tho bond of union between 
each system. 

Much has been lately written on the bone-corpuscles. These are 
small cells of oval form placod betwoon the laminae, and having 
numerous distinct tubes running from them in almost every direction. 
They have been sometimes compared to a spider with many legs. 
Tho corpuscles, or as they are occasionally called the calcigerous 
cells, havo a definite rotation to the Haversian Canals and to each 
other. 

The Haversian Canals, the Osseous Laminae, and the Bone-Corpuscles 
are therefore the leading points to be mentioned in treating of the 
structure of the hone. Upon a closer viovqt however, it will be Heen 
that it is only the lamina; which we bone; tho canals and corpuscles 
are spaces existing in bono, and are not really nocussary to the 
existence of osseous tissue, though they aro requisite where tho 
amount of sulietancc is appreciable to the unaided senses. 

Of the Substance of Bone, or Hj/alitic Substance. —The substance of 
bone has been considered, with but one or two exceptions, as homo¬ 
geneous, and without appreciable structure. If it be examiued how¬ 
ever undor advantageous circumstances, with high magnifying powers, 
there will be no difficulty in detecting a very doflnito though delicate 
structure. A very small portion of a thin plate of bono should bo 
taken for the purpose of examination: suen may be found in the 
ethmoid bone of small animals, as of tlie rat. If tho piece 1 h properly 
chosen it will be found to contain no Havorsiou Canals nor corpuscles, 
but will be extremoly thiu and transparent. A piece of this kind will 
present a delicate granular aspect with the 
00 H surface nodulated. This granular appearance 

10 ft y8 o g proceeds from tho substance of the bone being 
° tSo&T ® a B 0 A composod of minute irregularly spherical 
0 Jjfes ® O V granules. This strueturo may be traced with* 
. V P ES' g» out much difficulty in any specimen of bone, 
‘VV® although it varies much in distinctness in 
% ca a different specimens. Tho object should be 

A placed between two slips of glass with a little 

a 3> plain water for examination. A delicate 
Jo, o'?! * 4 spieulum from the point where ossification 
g % is going on illustrates the granular tissue ex- 
0 " ™ 91 coodingly well. The granules maybe obtained 

FI*. 2.—Ultimate os. separated from oach other, so that eaeh indi- 
seous (rrunulcft, obtained vidual may be examined independently of the 
by dcpriviiiB bore of Its otW Wh en goen ju thig miulner they J exhibit 

an n.&i raii- a fco] erab ]y regular character, being mostly 

spherical, though a few have on oval form. In a few specimens the 
oval form predominates. 

Of the Lamina;. —The form assumed by the osseous tissue is that of 
lamina;, and these lamina; have a definite arrangement, so much so 
that three distinct systems are reoognised, namely, lamina; of the 
Haversian Canals; secondly, the lamina; which connect the Haversian 
systems; and, thirdly, the lamina; which form the surface of the bono, 
and inclose the two previous orders. The lamina; of the Haversian 
Canals have a concentric arrangement, and when divided transversely 
present a sories of more or less distinct and perfect rings. They vary 
very much in number, but the most common amount is ten or twelve. 
Of these, the intenwl lamina, that which forms the porietios of the 
Haversian Canal, ib most distinctly marked, while each succeeding one 
as we proceed outwards becomes less distinct. Connecting these 
Haversian systems is a second series of laminte, without wuch the 
former would exist but as a bundle of loose tubes (fig. 1, c). In this 
substance we find the laminated arrangement less distinct, far less 
regular, and the lawintB individually subject to great irregularity of 
thickness. They are generally more transparent than either the 
Haversian or external system. The last division consists of those 
laminae which surround the exterior of the bone. These have greater 
individual extent, but are the least numerous. They are continuous 
with the laminte of the Haversian system whenever the latter arrive 
at tho sur&ce of the bone; the external laminte in this oase being 
continuous with the inner laminte of the Haversian system. 

The effect of madder upon the osseous system, when given to an 
animal with its food, may here be notieed, since the colour is imparted 
to the laminte. By introducing madder into the stomach, a deep red 
tinge is very soon observed; in a pigeon the bones were rendered 
brilliantly red in 24 hours. A similar effeot was produced on a young 
pig in three weeks. On making sections of bone so affected, the 
colour is found to be present in the external l amin ae of the bone, and 
in the inner laminae of the Haversian system, thereby proving that the 
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action of colouring takes place upon those surfaces which lie in contact 
with vessels. 

Of the Haversian Canals .—These canals must be considered in rela¬ 
tion to their number, their size, and the parts which they contain. 
The number of canals in a given space varies porhaps a ittle, but this 
variation will be regulated in some degree by the situation of the bone, 
but more especially by its ago. Thus the transverse section of the 
femur of a human fictus of sfeven months will present many more 
canals than a fraction of equal measurement from the femur of an 
adult. The huso of the Haversian Canals takes a considerable range, 
varying from the 300th to the 500th of an inch. The Haversian 
Canals undoubtedly give passago to blood-vessels, this being their 
principal if not only purpose. 

The Corpuscles or Cells of Bone cannot bo described as having any 
definite unvarying shape or size. The general form is a. compressed 
oval, though not unfrequently they are circular. _ Again, they aro 
sometimes almost triangular in their outline, while in other instances 
they approach a linear shape. These are the most common varieties 
of outline to which the bone-cells are subject, as they occur in the 
bones of man and the higher animals. In the four great classes of 

tftn I 


Fig. 3.—The Forms assumed by the Bone-Cells in Man. 



Fig. 4 .—Various Forms of Bone-Cells in the Bone of the liaa Constrictor. 


animals, namely, mammalia, birds, reptiles, and fishes, it has bocn 
shown by Professor Quckett that thero are certain characters connected 
with these cells by which a bone of one dnss of animals may lie 
distinguished from that of another, and that the size of these cells 
bears a direct relative proportion to that of the blood-corpuscles. Ho 
lins shown that thoy are smallest in birds, a little larger in mammals, 
nnd largest of all in the reptiles ; while in fishes they are altogether 
unlike those in the proceeding classes. Tho importance of this obser¬ 
vation in relation to fossil osteology is obvious. Connected with the 
cells are numerous delicate branching tubes, called canaliculi, which 
are slightly dilated as they enter the cells. Tho number arising from 
each cell does not allow of any very definite enumeration, since no 
two cells will be found possessed of a like number of branching tubes. 
The general arrangement of the tubes is radiate as regards the cells 
which form their common centre. The connections are so numerous 
between the tubes and between the cells through tho tubes, that a 
fluid introduced into one cell in a bone, may enter every other cell in 
that bone. The cells are situated between the lamina;, or on their 
surfaco; but where concontric lamime occur, as in the Haversian 
system, the cells are placed in circular lines between tho lamina:, each 
line of cells having the Haversian Canal as an exit common to it and 
the connecting lamina;. When the canals for vessels are in groat 
abundance, the bone-cells are more rarely met with; indeed in somo 
cases they are almost ontirely absent. When the cellB are seen by 
transmitted light, particularly in a transverse section of bone, they 
nre frequently opaque. There is no doubt that the bone-cells perform 
the function of circulation. 

Formation of Bone .—The commencement of the growth of bone is 
generally preceded by the formation of a cartilaginous matter which 
occupies the place afterwards taken by bone. From this circuinstanco 
i t has been supposed that bone is formed from the ossifioation of cartilage. 
This however is not the case, os it is found that although ossification 
takes place in the first instance in cartilage, the bony matter thus 
formed has not a permanent character? The formation of bone always 
takes place in the first instance in the immediate neighbourhood of 
blood-vessels in, canals excavated in the cartilaginous substance, 
and the spots whore these canals are formed are called centres of ossi¬ 
fioation. There is usually one of these in the centre of a long bone 
and one at each end, and frequently another for any considerable 
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process or projection, such as tho trochanter in the femur of tho 
human body. Up to the time that tho bone is fully formed these 
centres aro only oonnocted by cartilsgo, and this arrangement serves 
the obvious purpose of allowing tho increase of the whole bone by 
means of cartilago until the time comes when no further increase of 
size is needed, in the early conditions of the skoleton of the vertebrate 
animals thero is a much closer correspondence in this respect than is 
subsequently seen j for according to tho habits of tho animal tho 
whole of the cartilage is converted into bone, or by its absorption and 
disappearance separnto bones are formed. It is upon this fact that 
the science of transcendental anatomy rests, in which tho whole of the 
modifications of the vertebrate skeleton nre referred to departures 
from a typo which is found generally to exist in tho embryo condition 
of the whole class. Thus it is found, from an extensive com{>arison, 
that the rogular number of distinct bones in the wrist (carpus) nnd 
instep (tarsus) is ten, but in the human wrist the number is reduced 
to eight nnd in the instep to seven, whilst the reduction is still greater 
in tho hoofed mammalia. [Skei.kton.] 

The structure of the temporaiy cartilage of bone is precisely tho 
same ns permanent cartilage. Tho first calcareous deposit is mode in 
tho space between tho proper cells of the cartilage. These cells 
subsequently disappear leaving large open areola; having no very 
definite form. In* these oreoles thero is subsequently deposited a 
fluid blastema containing cells, and through the agency of this 
blastema the Haversian canals and cancelli appear to be formed, 
whilst the interspersed cells are changed into the bone-cells and their 
projecting canaliculi. Although in most instances tho formation of 
bone is preceded by that of cartilage, yet this is not universally the 
caso, ns we sec bone formed in the substance of tho tissues, os for 
instanco tho fibrous membrane. This is Boon in tho development of 
tho bones of the roof of the skull, and also in tho growth ,of bones 
subsequently to their first development by tho progressive calcifica¬ 
tion of the inner layers of the periosteum, or fibrous covering of tho 
bones. 

It has been stated that the central cavities of some of the larger 
lames aro filled with the substance called marrow, on oily matter 
contained in a series of mombranous colls, which, like those in which 
the fat is deposited do not communicato with each other, liven tho 
pores and caucclli of bone also contain a kind of oily matter, which 
is supposed to differ from marrow only in possessing a greater degree 
of fluidity. This oily matter is deposited in longitudinal canals, 
which pass through the solid substance of the bone, together with its 
nutrient vessels. Tho use of tho marrow, and of tho modification of 
it which constitutes the oily matter, is not well understood. Without 
doubt it serves the same general use in tho economy ns the other oily 
secretions. [AmrosK Tissue.] 

All bones arc covered by a membrane, named, on account of its 
affording them an external envelope, Periosteum. The outer surface of 
this enveloping membrane is connected to the surrounding paits by 
cellular tissue, but its inner surface is firmly adherent to the substance 
of the bone. This adhesion is effected by innumerable fibres or 
threads, which on examination aro found to consist of blood-vessels. 
Tho periosteum is in foot the membrane on which tho nutrient 
arteries of the bouo rest, divide,*and ramify in order to enter tho 
obsoouh substance. Theso threads are much more numerous in tho 
child than in the adiflt; and accordingly the adhesion of tho jierios- 
temn to the bone ih much firmer in tho former than in the latter, as 
tho quantity of blood distributed to the bone is greater. Moreover, 
in general the inner surface of bones is also lined by a fine and 
delicate membrane, commonly termed the iutemal periosteum, tho 
continuation of which forms tho membranous bags in which the 
marrow is contained. 

(ltoget. Animal and Vegetable Physiology; Southwood Smith, 
Philosophy of Jleallh ; Simon, Animal Chemistry; Xhurpey, Quoins 
Anatomy; Cyrlopwitiii of Anatomy and Physiology, articles 'Bom,' 
‘ Osseous Tissue' ; Todd and Bowman, Physiological A natomy; 
Carpenter, Principles of Physiology, General and Comparative; 
Tomes and Do Morgan, Structure of Hone, Phil. Trans.; Quekctt, 
Lectures on Histology.) ■ 

BON E-BEDS. Accumulations of tho bones of extinct animals, more 
especially of fish and Saurian reptiles, aro not uncommon in various 
strata, and havo had this name given them by geologists. They gene¬ 
rally occur at tho termination of one formation nnd the commencement 
of another. Theso Bone-Buds are local, and are not in any caso very 
extensive. The thickest and most widely-distributed is that of the 
Lias, which seems to mark tho commencement of the Now Bed-Sand¬ 
stone epoch. The most remarkable Bone-Beds are tho following;— 

Bono-Bed at the base of the Lower Greensand at its junction with 
the Wealden ; at the base of the Inferior Oolite, at its junction with 
the Lias; at the base of the Lias, at its junction with tho New Bed- 
Marl ; atths base of the Mountain Limestone, at Uh junction with the 
Old HedjKdiftono; at the baso of the Old Bed-Sandstone, at its junc¬ 
tion wilhBp tiudlow Bock of the Silurian System. 

(Brodie.On the Basement-Beds of the Inferior Oolite; Proc. Geol. Soc. 

BONE-DOG, a name given in Sussex to the pickod Dog-Fish (Acan. 
thins vulgaris, Bisso). [SqUAl.insi.] 

BONE'LLIA, a genus of Echinodermata, formed by Bolando, nnd 
placed by Cuvier in the tenth order of his first Class of Zoophytes, the 
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Echinodcrms ( t\hinodermatoua Radiaria) of Lamarck. This tenth 
ordor consists of tho Footless Echinodertns, and JBoneUin forms its 
sixth genus. Cuvier says that Bonellia has an oval body and a pro¬ 
boscis formed of a folded fleshy plato (lame) susceptible of great 
elongation and forked at its extremity. The vent is at tho opposite end 
of the body; the intestine is very long, being folded several times, and 
near tho vent are two ramified organs for the purpose of respiration. 
Tho eggs arc contained in an oblong sac which has its opening near the 
base of the proboscis. 

The animal is described as living deep in the sand, and projecting 
its proboscis till it arrives at the water when it is high, nr till it 
reaches the air when the water is low. 

The cut represents Bonellia viridia, which is found in the Mediter¬ 
ranean. 



BO NO Alt, a name given to the Rock-Snake of the East Indies. 
[Bom*.] 

BONGAIIDIA, a genus of plants belonging to the natural order 
Bcrberidaceie. [Bbkbbbidackjs.] 

BONITO, the name of Fishes lielonging to the family Scomberidw. 
They resemble the Tunny. The Bonito is the Thynnu* pclamyt, Cuv.; 
the Belted Bonito, Pdamya Santa, Cuv.; tho Plain Bonito, Aiuia 
vulgaris, Cuv. [Tuynsus.] 

BONPLANDIA, a genus of plants belonging to tho natural order 
Rutaceir. The only spociep described, B. trifolUHa, yields the Angos¬ 
tura Bark. The genus is now referred to Galipiea. [Gauivasa.] 

BONSDORF1TE, a minoral belonging to the group of doublo 
hydrous Silicates of Alumina, to which the term Zeolitr* has been 
applied. Tho following is the analysis of this mineral by Bonsdorf, 


ir whom it is named:— 

Silica.45‘05 

Alumina.80'05 

Magnesia, with a trace of Manganese . . 9’00 

Protoxide of Iron.5'30 

Water.lO'CO 
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It occurs crystallised in regular six-sided prisms, the lateral edges of 
tho prism boing usually replaced by so many planes that tho prism 
appears almost cylindrical. The cross fracture is cop clidal. The 
texture foliated, the foliations being perpendicular to thflBxis of the 
prism. The oolour is a greenish-brown or dark olive-green. Lustre 
of the faces like that of talc, of the cross fracture waxy. Opaque 
in thick plates, translucent in thin plates. This mineral is found in 
a red granito, at Birkopsokem near Abo in Finland. 

•BONUS HKNRFCUS, a kind of weed, formerly supposed to possess 
medicinal properties. [Chenofodicm.] 

BOOBY, the English name for a genus of Pdtcanidte (Dytporu* of 


Illiger, Morn* at Vieillot, Lcs Fous of the French), se[>arated with 
good reason from the true Pelicans by Brinson under the name of 
Sula. 

Tho term Booby is more particularly applied by navigators to that 
species (Sola fused of Brissnn) which inhabits the dcsolato islands 
and coasts where the climate 1 b warm or'evon temperate throughout 
thp greater part of the globe. The apparent stupidity of the Boobios 
is proverbial; calmly waiting to be knocked on the head as they sit 
on shore, or perching on the yard of a Hhip till the sailor climbs to 
thoir resting-placo and takes them off with his hand, they fall an easy 
prey to tho most artless bird-catcher. Even Byron’s shipwrecked 
wretches, though 

-“ Stagnant on the sea 

They lay like carcases," 

“ caught two boobies and a noddy;” and tho incident actually did 
occur in Bligh’s celebrated lioat-voyage, consequent on the mutiny on 
board tho Bounty, when he and his boat’s crow wero in a most 
deplorable state. 

“Monday, tho 25th,” says Bligh, “at noon, some noddies came so 
noar to us that one of them was caught by hand. . . . In the 
evening, several boobies flying very near to us, we had the good 
fortune to catoh one of them. . . . I directed tho bird to be killed 

for supper, and the blood to bo given to three of tho people who wero 
tho most distressed for want of food. The body, with the entrails, 
beak, and feet, 1 divided into eighteen shares. . . . Tuesday, tho 
26 th.- In tho morning we caught another booby, so that Providonce 
appeared to bo relieving our wants in an extraordinary manner. Tho 
people were ovorjoyed at the addition to their dinner, which was 
distributed in the same manner as on the preceding evening, giving 
the blood to those who were the most in want of food.” 

Dumpier Hays that in tho Alcrane Islands (Alacranes), on the coast 
of Yucatan, the crowds of theso birds wore so groat that he could not 
pass their 1 taunts without being incommoded by their pecking. lie 
observed that they wero ranged in pairs, and conjectured that they 
wore mule and female. Ho succeeded in making some fly away by 
tho blows he bestowed on them, but the greuter part remained in 
spito of his efforts to compel them to take flight. De Gennes, in his 
voyage to the Straits of Magalhaeus, says that in the Island of 
Ascension thoro were such quantities of Boobies that the sailors 
killed five or six at a time with one blow of a stick. The Vicomte do 
Qucrhoent says that the French soldiers killed an itmnenso quantity 
at this same island, and that their loud cries when disturbed at night 
were quite overpowering. 

This apparent exception to tho general rule of self-preserving 
instinct is so remarkable, that we are led to look for somo cause, and 
perhaps this is to bo found in the structure of the animal; for 
according to many writers whose veracity cannot be questioned, the 
Boobies stay to be taken and killod after they have become familiur 
with the effect produced by the blows or shot of their persecutors. 
In the case of most other animals, which, from not knowing his 
[lower, liavo suffered man to approach them to their destruction, 
alurm has been soon taken, tho idea of danger has been speedily 
associated with his appearance, and safety has been sought in flight; 
but the wings of the Booby are so long and its logs so' short, that 
when once at rest on level ground tho bird has great difficulty in 
bringing tho former into action, and when so surprised it has no 
resource but to put on a show of resistance with itB beak, which is to 
bo sure generally despised by tho aggressor. 

In the cases recorded by Bligh the birds wero probably fatigued by 
wandering too far from the rocky shores, which arc tlicir ordinary 
haunts. Thera they are generally to be seen constantly on tho wing 
over tho waves which beat at the foot of the crags, intent on fishing. 
Though so well furnished with oars, they are said to swim but seldom, 
and never to dive. Their mode of taking their prey is by dashing 
down from on high with unorring aim upon those fishes which fre¬ 
quent tho surface, and instantly rising again into the air. They walk 
with difficulty, and when at rest on land thoir attitude is nearly 
vertical, and they lean on tho stiff feathers of the tail, like the 
cormorants, aa a third point of support The ledges of rocks or clifls 
covered with herbage are the places generally selected for the nest, 
and there in groat companios they lay their eggs, each hen bird depo¬ 
siting from two to three. Tho young birds for some days after thoir 
exclusion aro covered with a down, ho long and thick that they 
resemble powder-puffs made of swan’s down.- 

The Boobies seldom wander more than twenty leagues from land, 
to which they usually return every evening, and their appearance is 
considered by mariners as a sura token of their vicinity to somo 
island or coast. 

The colour of the Sulafiuca, or Brown Booby, is blackish-brown, or 
ashy-brown above and whitish beneath ; the primaries are black, and 
thp naked skin about the face is reddish; the orbits and base of tho 
bill are yellow, and tho point of the bill is brown; the legs aro of a 
straw colour. 

In length the Brown Booby is about 2 foot 5 inches, the bill 
'measuring 4} inches or thereabout, and tho tail 10 inches; the^oung 
birds are spotted with white and brown. 

■" It is almost Impossible to open the pages of the old voyagers who 
have fallen in with these Boobies without finding some entertaining 
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accounts of the constant persecution to which the latter are subjected 
by the Frigates or Man-of-War Birds. Lesson indeed doubts this. 
He sayB, “ The boobies have been so named because it has been 
supposed that tho frigates compelled them to disgorge the fish which 
they had taken; but this appears to us to be erroneous. The booby 
is warlike, he lives fearlessly near the frigate, and swallows the fish 
whioh he has captured in peace.” Buffon, Cuvier, and Temminck, on 
the contrary, evidently give credence to the narratives of the Frigate- 
persecution, and indeod it is difficult to believe that so many eye¬ 
witnesses should be mistaken. 



Drown Booby [Sulafiuca). 


FcuilliSe sayR, “ I havo had the pleasure of seeing the frigates give 
chaso to tho boobies. When they return in bauds towards evening 
from their fishing, the frigates are in waiting, and dashing upon them 
compel thorn all to cry for succour, as it were, and, in crying, to dis- 
gorgo some of the fish which they arc carrying to their young ones. 
Thus do the frigates profit by the fishing of the boobies, which they 
then leave to pursue their route.” Legu&t in his voyago thus writes : 
—“ The boobies como to repose at night upon the Island Rodriguez, 
and tho frigates, which are large birds, bo called from their lightness 
and speed in sailing through the air, wait for the boobies every evening 
on the tops of tho trees. They rise on the approach of tho lattor very 
high in tho air and dusk down upon thorn like a falcon on his prey, 
not to kill them but to make them disgorge. The booby, struck m 
this manner by tho frigate, gives up his fish, which the frigate catches 
in the air. The booby often shrieks and shows his unwillingness to 
abandon his prey, but the frigate mocks at his cries, and rising dashes 
down upon him anew till lie has compelled the booby to obey.” 
William Dampier observes that ho remarked that the man-of-war 
birds and the boobies always left Bentinels near their young ones, 
especially while the old birds wero gone to sea on their fishing expe¬ 
ditions ; and that thero were a great number of sick or crippled man- 
of-war birds which appearod to he no longer in a state to go out for 
provision. They dwelt not with the rest of their species, and whether 
they woro excluded from their society or had separated themselves 
voluntarily, they were dispersed in various places waiting apparently 
for an opportunity t>f pillage. Ho adds that one day ho saw more 
than twenty on one of tho islands (tho Alcranes), which from time to 
time made sorties to procure booty. The man-of-war bird that Bur- 
rised a young booby without its guard gave it a great peck upon the 
ack to make it disgorge (which it instantly did) a fish or two as big 
as one’s wrist, which tho old man-of-war bird quickly swallowed. He 
further speaks of the persecution of the parent boobies by the able- 
bodied frigates, and says that he himself saw a frigato fly right against 
a booby, and with ono blow of its bill mako the booby give up a fish 
just swallowed, upon which tho frigate darted with such celerity that 
he seized it before it reached the water. Catesby and others mention 
similar encounters. Nuttall says, “ The boobies have a domestic 
enemy more steady, though less Banguine in his persecutions, than 
man; this is the frigate pelican or man-of-war bird, who with a keen 
eye descrying his humble vassal at a distance, pursues him without 
intermission, and obliges him by blows with its wings and bill to 
surrender his finny prey, which the pirate instantly seizes and swallows. 

The booby utters a loud cry, something in sound betwixt 
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that of the raven and the goose; and this quailing is heard more 
particularly when they are pursued by the frigate, or, whon assembled 
together, they happen to be seized by any sudden panic.” 

Their nests, according to Dampier, are built in trees in tho Wo of 
Aves, though they have been observed in other places to nestle on 
the ground. They always associate in numbers in tho same Bpot, and 
lay ono or two eggs. The young aro covered with a very soft and 
white down. Nuttall Bays that they abound on rocky islots off the 
coast of.Cayenne and along the shores of New Spain and Caracas, as 
well as in Brazil and on the Bahamas, whore thoy aro Baid to breed 
almost every month in the year. In summer, ho odds, they are not 
uncommon on the coasts of the Southern States of North America. 
The flesh he describes as black and unsavoury. 

Other species of Sula are also called Boobios. [Sola.] 

BO'OPS, a genus of Fishes of tho order Acnnthoptr.ryyii, and, accord¬ 
ing to Cuvier’s arrangement, belonging to the fourth family of that 
tribe called Sparotde» or Sparida;. 

This genus is chiefly characterised by tho Bpccies possessing tren¬ 
chant teeth; the mouth is small and not protractile. The species are 
generally of brilliant colouring. Most of them oocur in the Mediter¬ 
ranean. 

Hoops lafpa (Sparut tafya of Linmcus) is of an oblong-ovate form. 
The ground colour of its body is bluish, on whioh aro several longi¬ 
tudinal yollow stripes. 

BOOTTIA, a genus of plants belonging to the natural order Hydro- 
charidacea, tho species of which are eaten as pot-herbs. 

BOKACITE. [Bobon.] 

BORAQF/. [Bouaco.] 

BORAGINA'CE/E, liaragc-Wort», tho BorageTrihc, a natural order 
of regular-flowered Monopetalous Dicotyledons, which aro readily dis¬ 
tinguished from all others by having their ovary docply diviiled into 
four lobes, from the middle of which arises a single style. They are 
moreover characterised by their flowers being arranged in a gyrate 



Lung-Wort ( Pulmonnria aiiguitifolia). 

1, A corolla; 2, tho name cut open ; 3, tho tubo of the same; 4, tho huso of 
tho same with tho ovary and Its four lobes ; 5, nn anther ; 0, calyx ; 7, a section 
of tho calyx, showing tho four-lobed fruit ; 8, a ripe calyx ; 0, an achenlutn. 

manner beflpe they expand. Tho Common Borage-is often taken am 
the type of this order, and in fact represents not only its peculiarities 
of structure, but sensible properties; for all the known species agree 
in having an insipid juice, and their surfaoe covered ovor with stiff 
white hairs, which communicate a peculiar asperity to the skin, whence 
these plants were formerly called Aipcrifolitc, or ‘rough-leaved.’ In 
the structure of their ovary these plants are, closely allied with 
Lamiacta. Their regular flowers and the absence of volatile oil in 
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thoir leaved, anil five Btamena, at once distinguish them. They algo 
resemble Nolanaceer, but from these they are distinguished by their 
gyrate inflorescence. The species are principally natives of the tem¬ 
perate countries of the northern hemisphere. The properties of this 
order are not active. Nevertheless several have been used in medicine; 
one species yields alkanet, and many of them are cultivated. It con¬ 
tains 53 genera and about 600 species. [Arc hub a ; Echium ; Pcruio- 
nama; Stkknhammaiua ; Lithospebmum ; Myosotis ; Symphytum ; 
Boraqo; Ctsoqlossum.] 

BORA'OO, a genus of plants, the type of the natural order Bora- 
ginactce ., and placod in the tribe Anchusece. This tribo is distinguished 
by possessing four nuts affixed to an hypogynous disk, with an exca¬ 
vated space surrounded by a tumid nng at their base. The genus 
Borago has a calyx with five doep segments; a rotate corolla with 
the tube very short, the throat with snort eroct emarginate scales; 
oxserted stamens, the filaments bifid, the inner fork bearing tho anther; 
the anthers linear, lanceolate, connivent in the form of a cone. All tho 
species are rough plants, with fusiform roots, oblong or lanceolate 
leaves, and blue panicled drooping flowers. 

B. officinalis, Common Borage, lias the lower leaves obovate, obtuse, 
attenuated below; the segments of the corolla ovate, acute, flat, 
spreading. The flowers are blue, and the whole plant is hispid, witli 
tuborcled hairs. This plant appears to bo originally a nntivo of Aleppo, 
but is now naturalised in most countries of Europe. In Great Britain' 
it is not uncommon on rubbish and in waste places. Borage had 
formerly a great reputation as a cordial. Its virtues in this respect 
must havo been overrated, os in' common with the whole family to 
which it belongs it possesses no very active properties. Tho tissuus 
contain gum, and on this account it may be used ns a demulcent. It 
also possesses nitrate of potash, as well ns othor plants of the order, 
which renders it slightly febrifuge. Withering says the young tender 
loaves may bo used os salads or ns a pot-herb. Three other species 
are described: B. crassifoUa, a native of Persia; B. lotu/ifolia, from 
Numidia; and B. laxijUtra, a native of Corsica. They arc all plants 
of the easiest culture. They may bo always propagated by seed, 
whioh should be sown in the open ground. They form pretty bordor- 
flowers. 

(Babington, Manual of British Botany; G. Don, Gardener's Dic¬ 
tionary.) 

BORA'SSUS, a genus of Palms, called Tala in Sanscrit and Palmyra 
by the English, in imitation of the Portuguese, who name it Palmeira 
Brava. It is defined by Roxburgh ns having dioecious liexandrous 
flowers; the calyx and corolla in tho males consisting each of three 
distinct pieces, and in the females of from eight to twolve in a confused 
state; and the ovary of three cells, changing to a three-seeded drupe. 
There is but one species according to writers on Indian botany ; but 
it is not certain that more than one distinct palm is not confounded 
under the common name of Palmyra, 

Borassus flabeUiformis is the only epecies. This plant grows all over 
India, both on the continent and in the islands, where it is esteemed 
of the greatest use on account of the vinous sap and tho sugar which 
are extracted from it. Its trunk is from 25 to 40 feet high when full 
grown, and is perceptibly thicker at the base than at the summit. The 
leaves are fan-shaped, about 4 feet long, and placed upon stalks of about 
the same length, which are spiny at their edges; each loaf is divided 
into from 70 to 80 rays, which ore ragged at tho end, and the largest 
of which are placed in the centre. The fruit is about as big as a child’s 
head, three-cornered, with tho angles rounded off, and a little furrowed. 
It consists of a thick, fibrous, rather suoculent, yellowish-brown rind, 
containing three seeds the size of a goose-egg. When young tho shell 
of the seed is so soft that it may be readily pierced by the finger, and 
the pulpy matter which it then contains is cool and sweet and refresh¬ 
ing ; but when ripe all this changes to a hard bluish albumen, which 
is insipid and uneatablo. The outer wood of tho stem when old 
becomes’ vory hard and brown, and although scarcely to bo cut 
transversely, nevertheless divides freely in a longitudinal direction: 
it is capable of taking a fine polish, and is frequently mado use of for 
bows. The young wood in the centre is white, soft, and worthless. 
“ This magnificent palm,” says Sir William Jones, “ is justly con¬ 
sidered the king of its order, which the Hindoos call ‘trina druma,’ or 
|(m8g-treog. Von Rhecdo mentions tho bluish, gelatinous, pellucid 
substance of the young seeds, which in tho hot season is cooling am 
rather agreeable to the taste; but the liquor extracted from tho trei 
is the most soducing and pornicious of intoxicating juices. When 
just drawn it is as pleasant as Pouhon water fresh from tho spring, 
and almost equal to tho best mild champagne. From this liquor, 
according to Kheode, sugar is extracted; and it would be happy 
for these provinces if it were always applied to so innocent t 
purpose." 

The mode of obtaining the sap of this palm is stated by Rumf tc 
he by crushing the young inflorescence and amputating the uppei 
half; the lower is then tied to a leafstalk, and hns a vessel usually o: 
bamboo attachod to its emi The vessel gradually fills with sap, and 
is removed every morning; when replaced a fresh slice is cut from tho 
wounded end of the inflorescence—nn operation whioh is repeated 
daily until the whole of the raoeme is sliced away. In procuring the 
sugar exactly the some process is followed, but the inside of the 
reoeiver b powdered with lime, whioh prevents fermentation taking 


place: tho juico is afterwards boiled down and finally dried by 
exposure to smoke in little baskets. 



Palmyra {BorassusJtalelliformu). 

1, ^malo spadix ; 2, a female spadix, inflorescence with the spathes at Its 
base j^^thc back of a male flower; 4, tlio front of the sumo; S, a female 
flower; 6, the same stripped of its scalos and showing barren stamens enveloping 
the ovary. 

BORAX. [Bonos.] 

BO'RBORIIS (Iphuroccra of Latreille), a genus of Dipterous or 
Two-Winged Flies, of the family Musciihe. Its chief characters exist 
in tho posterior thighs, which nre much compressed, and the two 
basal joints of tho posterior torsi, which aro considerably huger tlmn 
the following. Tho head is concave in front and refloxed towards the 
mouth: the antenntc diverge, and aro sometimes almost ns long as the 
fore part of the head. The second cell of the posterior extremity of 
tho wing (the lost of the two whioh occupy the middle of its length) 
is closed before it reaches tho margin. 

These little flies are found in marshy places, and on putrid sub¬ 
stances, but more particularly dung-heaps, in which probably their 
larvtD reside; they are always abundant about cucumber frames, and 
are of a brownish colour; most of the species when expanded would 
scarcely measure a quarter of an inch. 

BORECOLE, a variety of Brassica oleracca, also called Sprouts. 
[Brassicackje.] 

BORER, a name for the worm-like fish, known also by the name of 
the Myxino, tho Glutinous Hag, and Blind Fish. [Gastborramchus.] 

BO'llEUS (Latreille), a genus of Insects of the order Ncuroptera, 
and family Panorpidic. This genus, of which only one species is 
known ( B . hymalis), is not only remarkable for its structure, but from 
the curious circumstance of its having been found in the winter months 
only, and is said even to have been seen on tho Alps running about on 
tho snow : its most common abode however appears to be in moss. 

B. hycmalis is about one quarter of an inch long and of a greenish 
colour, with the legs inclining to red; and, unlike the rcBt of its tribe, 
thp female possesses no wings, and those of the male are only rudimen¬ 
tary. The antennas are long and thread-like, the parts of the mouth 
aro produced into a kind of proboscis; the abdomen of the female is 
furnished with a large ovipositor. It is rather a scarce insect in this 
country. 

BORNIA, a genus of Fossil Plants from the Coal Formation, 
including Bomia equisetiformis, which Lindley ranks in Asterophyllites 
(‘FossTfIom,’ 1.124). 
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BORON. Minerals containing Boron or any of itB compounds as 
an essential component part arc comparatively few in number, and 
only found in a few spots; it may bo therefore considered as one of 
the least predominating of tho elements. It is the basis of Sauoline, 
or native borocic acid ; Borax, or borate of soda; Boracite, or borato 
of magnesia; Daiholite, or borate and silicate of lime; and Botryolite. 

It also enters as borncio acid into the composition of Axinite and 
Tourmaline, but only in small quantity, most analyses giving between 
two and three per cent, of the acid in the former mineral, and between 
four and livo per cent, in the hitter. 

The presence of Boron in any mineral may be readily detected with 
tho blow-pipe, owing to the beautiful green tint communicated to the 
flame by tho boracic acid. The facility with which the tint is 
obtained depends on tho element with which tho boracic acid is 
coinbinod; in every instance however it may bo detected by tho 
following process :—hot a flux, composed of 4 i parts of bisulpliate of 
potash and one of finely-powdered fluor-spar, bo well mixed with 
about an equal quantity of the assay, which inuHt then be formed 
into a paste by tho addition of a little moisture, A small quantity of 
this being taken up on the extremity of a platinum wire must first bo 
dried, and then exposed to a high temperature until it is fused, being 
held within but near tho extremity of tho blue flame. When the 
mass is fused it appeal's for a few moments enveloped in a pure green 
flame, which soon disappears, and cannot be again produced. The 
theory of the changes is this:—Tho fluorine of the flux being set free 
by tho excess of sulphuric acid unites with the boron of the assay, 
forming tho fluoboracic acid, which at the moment of its volatilisation 
communicates tho green tint to the flame. This process is, however, 
only necessary for the detection of the boracic acid in axinito and 
tourmaline, as the flame is permanently coloured by sassoliue, 
boracito, datliolite, and botryolite; and the same effect is produced 
by moistening the glass of boron with sulphuric acid and again 
fusing it. 

The native boracic acid is found as a deposit in severul of the 
laguues of Tuscany, and also in considerable abundance in the hot 
springs near Saaso in the same country, whence it has been called 
Suaeolinc. Tt occurs in the form of thin scaly particles, or crystalline 
grains either loose or aggregated in the form of a crust. Theso 
crystalline grains are hydrated boracic acid, tho constitution of which 
may bo expressed by the formula— 

Boron 1; Oxygen 0; Water 6, 

?s given by Berzelius, 100 parts of sassoline being composed of boracic 
acid 56'37, water 43'63: their specific gravity is 1'48. The lustre is 
pearly, and tho colour is grayish or yellowish-white : they are slightly 
translucent. 

It loses its water of crystallisation and fuses at a very low tempera¬ 
ture, forming a glassy globule, which is a non-conductor of electricity, 
and becomes resinously electric on friction. It has also been found 
more recently by Dr. Holland to be a deposit of tho solfatara within 
the crater hi Volcano, one of the Lipari Isles, being an exhalation of 
the fumaroles, around tho odges of which it forms thin flhmsnts or 
cakes on the surface of the sulphur. 

Borax, or borate of soda, is principally employed in the arts ns a 
flux in several metallurgical processus, and is very advantageously 
used in the process of soldering metals. To the chemist it is an 
invaluable ru-agent in experimenting with the blow pipe. 

Borax is soluble in twelve times its weight of cold and twice its 
weight of boiling water, from which it may 
be readily obtained in very perfect crystals of 
tho oblique prismatic system. The more usual 
form of these is represented in the accom¬ 
panying figure, where tho faces r are the 
vertical prism, the angles of which are, accord¬ 
ing to the measurements of Phillips, 86° 30' 
and 93° 30', the acuter edge of which is 
truncatod by M, the obtuser by T, whilo P 
is the inclined terminal plane, and* makes 
with M an angle of 106° 30'; 0 are the faces of a hemi-octohedron. 

The following are the measurements given by Phillips :— 

ronf .86° 30' 

P on ..101° 30' 

M on r . . . . ■ . - 133° 20' 

P on M.106° 30' 

P on O.139° 16' 

0 on O.122° 34' 

It is very common to find the edges between O and r truncated. 
The specific gravity varies from I S to 1‘7; tho hardness from 2 to 
2‘5. When coloured it is of a light yellowish-green: tho fracture is 
conchoidal and of a resinous lustre. 

Tho chemical composition as given by Berzelius is— 

Boracic Acid.86-52 

Soda. 10 - 37 

Water.*711 . 

Boracite is in many respects one of the most interesting bodies of 
Hie Inorganic kingdom. It was first described by Lasius in 1787 
under the name of cubic quartz, and was found in the gypsum rocks 
near Liineburg in Brunswick, where it occurs in small crystals, which 
are perfectly developed on every side and imbedded m the gypsum. 



The crystals usually present a combination of the cube, dodecahedron, 
and tho two hemi-octohedrons, in which combinations sometimes the 
one sometimes tlio other form predominates. The locality was for 
some tirao tho only spot whore boracite was found, until the crystals 
were discovered in a gypsum rock called Hegobeig in Holstein, at the 
foot of which is situated a small village of tho same name. The crystals 
of the Boracite of thiB spot possess the same characters as those of 
Liineburg, and add considerable interest to tho very peculiar rock in 
which they are found, which is itsolf a very remarkable object from 
its abrupt elevation over tho sandy plain of Holstein, It is described 

in the ‘ Qeognostischen Aufsiitzen ’ of Steffens, who considers it to be 
of tho same formation as the gypsum of the Paris basin. 

Borucite has been analysed by Stromoyer, who found it to be com¬ 
posed of boracic acid 67, magnesia 33. The specific gravity is 2‘9; it 
is transparent, but also frequently opaque; the hardness is 6-5 to 7; it 
is brittle, and has a conchoidal fracture. Tho btHtre is vitreous, 
inclining to adamantine. The colour is usually a yellowish or greenish 
gray. 

It fuses easily before the blowpipe, at first with much foam, and 
then forms a glass globule, which crystallises on cooling, so that tlio 
surface is covered with fine ocicular points. When just so much soda 
is added ns will form with it a clear gloss, it will then crystallise as 
perfectly ns the phosphate of lend. 

BORKKRA, a genus of plants belonging to tho natural order of 
Ltchene, named by Achurius in honour of William Borrer, F.L.8., who 
lias very successfully cultivated Cryptognmic Botany, especially that 
of Great Britain. One specios B. furfuracea has the reputation of 
being astringent and febrifuge. A genus of Oinchonnceous plants has 
also been named after Mr. Borrer. [Bohhkria.] 

BOllRKIUA, a genus of plants named in honour of William Borrer, 
F.L.S. It belongs to the uatural order Cinchonacete, and has tho 
following characters : —Calyx with an ovate tube, and a permanent 
limb which is parted into 2-4 teeth; corolla salver-shaped or funnel- 
shaped, 4-lobed ; stamens 4, exserted or inclosed; stigma bifid or 
undivided; capsule crowned by the limb of tho calyx, 2-coIled, 
opening from the apex at the dissepiment when mature, but without 
any dissepiment; coccxc or nuts 1-sueded, opening by a longitudinal 
chink inside. The species, which are very numerous, are most of 
them herbs or undershrubs, and are nearly all natives of tropical 
America. 

B. ferruginea, has a herbaceous, hard, croct, branched stem; 
tetragonal hairy branches ; oblong, acute, obliquely 3-4-nerved loaves, 
scabrous above and pale beneath, and scabrous on the nerves from 
hairs; bristles of the stipules the length of the sheath; whorls of 
flowers globose, terminal, and axillary; capsule downy, crowned by 
the four subulate teeth of the calyx. T.his plant is a native of Brazil, 
in elevated pastures in tho provinces of Minas Gemes and St. Paul. 
The plant is called Poaya, aud Poaya da Maya at Cape Frio. This is 
one of the plants which yield a bastard ipecacuanha. The roots are 
of a brown colour, and when taken produce sickness and vomiting. 

B. Poaya is glabrous, and has a herbaceous simple tetragonal 
stein; sessile oblong-elliptic acute leaves, obliquely G-ncrvcd on. both 
sides of the midrib; the stipules cleft into many long bristles; whorls 
of flowers capitato, sessile, few, itxillary, and a huger terminal one; 
lobes of calyx 4, lanceolate linoar acute, longer than the ovarium; 
corolla smooth; anthers exserted. A native of Brazil in elovated 
pastures. It has blue flowers. Tho roots are white, and produce 
sickness when tukeu, and are consequently frequently substituted for 
ipecacuanha. The leaves when chewed have a sweet taste at first, 
and afterwards an acid one; a decoction of them is sometimes 
employed in the cure of colic. Upwards of 80 species of this genus 
have been described, of which only the above two appear to be used 
by man. They may be cultivated in thiB country in greenhouses. A 
light soil suits them best, and cuttings of the shrubby pieces readily 
strike root under a handglass in heat. The herbaceous species 
require the samo treatment as other tender annuals. 

(Don, Gardener’t Dictionary.) 

BOS. [Bovins-;.] 

BO'STRICHUS (Latreille), a genus of Insects belonging to the 
order Coleoptera, of the family Xylophagi. Generic characters:— 
Body oblong, cylindrical, or nearly so; head rounded, capable of 
being retracted within tho thorax as far as the eyes; eyes distinctly 
projecting ; antennal ten-jointed, short, the three terminal joints large 
and distinct, twice as broad as the remainder; the five following joints 
small and close together; the two remaining, or two basal joints, 
slightly thickened; palpi tolerably distinct, about equal in length to 
the mandibles, Bhort, and three-jointed; thorax convex above, the 
anterior part humped; legs rather short, tarsi four-jointed, simple. 
The insects of this tribe are found on old treos, upon whioh their 
larval feed, and in so doing they generally construct their burrows 
under the bark. 

Bostrichu* capucinut (a rare species in tjiis country) is about half an 
inch long; the head, amtennte, thorax, and legs are black; the rest of 
tho body is red. 

BOSWE'LLIA, a genus of balsamio plants belonging to the 
natural older Amyridacece. One of the species is believed by Cole- 
brooke to be the Aiflaxoi of Theophrastus, and the Thurea virga of 
tho Romans. (‘ Asiatic Researches,' vol. ix.) • 
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It appears that the gum-resin called olibamun is the frankincense distinguished from those on animal bodies. This important discovery 
that was used by the anoients in their religious ceremonies, f . hum us has been followed by a very rigid examination of the various organised 
was of opinion that it was yielded by the Lycian juniper; but that bodies admitted by Ehrenberg into the class of Animalcules, in his 
plant is a native of the south of Franco as well as of the Levant, and ‘ Infusionsthierchen,’ on account of their locomotion by meanB of cilia, 
the botanists of that country deny that any such substance is produced The consequence has been that large numbers of the Infusoria of 
by their juniper. The Greeks obtained their frankincense from Ehrenberg are now regarded as plants. One of the most remarkable 
Arabia. The Arabians call olibanum both Lubdn and Cundur; but of those is the Volvox globator, or Globe Animalcule, which, although 
as benzoin is most used at the present day for religious purposes, the endowed with cilia and possessing the most activo powers of motion, 
Mohammedan writers of India on-Materia Medica apply only the term has through the recent researches of Professor Williamson and Mr. 
Cundur to olibanum. This Cundur has been ascertained by Messrs. Busk been shown to bo an undoubted plant. Not only does the 
Colabrooke, Hunter, and Roxburgh to be yielded by BosweUia history of its development and its mode of reproduction bear out this 
Ihunfera or B. sc.rrata. It is a large timber-tree found in the moun- conclusion, but also the presence of starch, detected by Mr. Busk during 
tainous parts of India, yielding a most fragrant resin from wounds the growth of the young Volvox (‘Microscopical Transactions,’ vol. i. 
made in the bark. Its leaves are pinnate, and consist of about ten New Scries). The placing this form in tne vegetable kingdom is 
pairs of hairy serrated oblong leaflets, each of which is from an inch important, as a large number of the forms placed by Ehrenberg near 


to on inch and a half in length. The flowers are pale pink, small, 
and numerous. The calyx is 6-lobed, the corolla of 5 downy petals, 


Volvox must now be regarded also as plants. This serves to remove 
the anomaly which has sometimes been insisted on, that tho lower 


the disk a fleshy crendled cup, and the stamens 10, alternately animals perform the functions of the higher plants, that is, take up 
shorter. The fruit is a 3-sided, 3-valved, 3-celled capsule, containing carbonic acid and throw out oxygen. The fact is, these lower animals 


a single-winged pendulous seed in each cell. are plants. [Animal Kinudom.] 

From this Roxburgh distinguishes as a different species Botwdlia Ehrenberg also describes and figures the families of Diatomacem 
glabra, a plant also yielding a resin which is used for incense and as and Desmidea in his Infusoria. They have tho power of movement 
pitch in some parts of India. It differs from the last in having no but are destitute of cilia. The Desmidea contain chlorophyle, are 
hairs on its leaves, in its leaflets being often jtoothless, and in its developed similar to the Alga, and the fact of their conjugating 


hairs on its leaves, in its leaflets being often jtoothless, and in its developed similar to the Alga, and the fact of their conjugating 
flowers being panicled. after the manner of the Zygnamata amongst the Alga, first observed 

A substance analogous to olibanum, and used in a similar way in by Mr. Thwaites, has led naturalists to place them amongst plants, 
various parts of tho world, is procured from several different trees, Mr. Rolfs, whose work on the ‘ British Dcsmideoe ’ is one of the best 
such os, iu America, the Uroton ndens (Schwartz), C. thurifer (Kunth), on the subject, states that he has found starch universally present 
O. mlijiatus (Kunth): in Columbia, Baillieria nervifolia (Kunth) yields amongst them. The Diatomacea aro not so decidedly vegetable in 


the American frankincense; the Amyris (Idea Tacamahaca, Kunth) 
ambmsiaca (I.inn.), yields also the resin coumier, likewise callod 
American fmnkincenso. 

Liietin apetala (Jacq.) also yields a substonco similar to frank¬ 
incense. 

Olibanum ocours in commorco of two kinds, tho Arabian and East 
Indian. The former kind is now seldom met with, and its origin is a 
subject of doubt; the latter is obtained from the tree above described, 


their nature. Lindley in his ‘ Vegetable Kingdom,’however, admits 
/ Kotomnca , and regards Desmideir. as a sub-kingdom. The presence of a 
shell or frustule of silica, sometimes very complicated in its structure, 
has led Schleiden to reject the Diatomacea us plants, whilst Kiitzing 
admits some and rejects others. Their gonerul resemblance to 
Desmidea lias given them their position in the vegetable kingdom. 

On tho other hand the Sponges ( Spongintla ), which were placed 
amongst animals on account of tho active motile habits of their ova, 


and to it we limit our remarks. There ore two varieties or degrees of seemed to lie destined to classification again with plants when motility 
fineness of it, the best callod ‘olibanum electvum,’or‘in granis,' some- no longer bocame the distinguishing mark of the two kingdoms, 
times called ‘thus manmc ’ or ‘thus masculum’: the other is termed There are, however, other points of structure which still induce the 
‘olibanum commune,’or‘in Mortis,’also‘feemineum.’ The first occurs zoologist to lay claim to the sponges. The corallines ( Oorallina) 
in pieceB varying from the size of a hazel-nut to that of a walnut, or which were formerly classed with the Bponges, first as plants, then as 
larger, which are roundish or irregular in shape, of a light yellowish animals, ore now again placod with the Ceramiaeeie amongst tho sea- 
oolour, varying to rod or brown in some pieces, opaque or semi- woeds, and have a decided relation to the vogetablo kingdom. 


transparent, tho outside often covered with a white powder, and upon 
being poundod tho whole becomes a white powder. It is very 


From these facts it is very evident that no mere technical definition 
will enable the naturalist to separate the animal and vegetable 


friable, and breaks with a dull, sometimes even, sometimes splintery kingdoms, and that it is only by observing tho structure and 
fracture. functions of organic beings through the'whnle course of their cxktenco 

The second sort is generally in larger piooos, mostly of a dirty-gray that we can hope to assign them their right position os plants or 
or fawn-colour, and intermingled with pieces of wood and other aninaajfc 

impurities. In^permining the sphere of Botany by the inquiry into the nature 

BOTANY is that branoh of science which comprehends all that of the plant, it will at once be seen that the study of plants cannot 
relates to the Vegetable Kingdom. The term Botany is derived be successfully prosecuted without inquiry into the nature of animals, 
from the Greek, in which (lordrg signifies any kind of grass or herb, Again, the chemical elements of which plants and animals are formed, 
and jSoraj'urt} the art which teaches tho nature of plautB and herbs, exert a great influence through their peculiar properties on the life 

of these beings. These must bo always taken into consideration in 
speaking of the structure of a plant or the functions it performs, 
nonce we Bee that Botany is but the part of a great series of facts 


The structure of plants, their mode of growth, their habits of life, of these beings. These must bo always taken into consideration in 
their mutual relations, their uses to man or the danger that results speaking of the structure of a plant or the functions it performs, 
from their employment, the station they occupy m the soale of Honce we Bee that Botany is but the part of a great series of facts 
tho oreation, and many other similar considerations, fonn each an in which the inorganic elements, tho colls of plants, and the colls of 
extensive field of inquiry whioh botany combines into one conneotod animals, are constantly taking a part. 

whole. In order to study Botany therefore successfully, the first knowledge 


tensive field of inquiry whioh botany combines into one conneotod animals, are constantly taking a part. 

sole. In order to study Botany therefore successfully, the first knowledge 

Although the limits of the science of Botany can be easily defined that is neoosanry is that of the properties of the elemonts which enter 
> bo the structure and functions of plants, it is not so easy to define into the composition of plants and animals. These are more espe- 


to bo the structure and functions of plants, it is not so easy to define 
the nature of a plant. It is true that with regard to the great mass I daily four, carbon, hydrogen, oxygen, and nitrogen, which on account 
of organic forms which belong to the vegetable kingdom there is no | of their universal presence in plants nnd animals have been callod 


of organic forms which belong to the vegetable kingdom there is no of their universal presence in plants nnd animals have been called 
difficulty in at once assigning them their position, but there are a organio or necessary elements. In addition to those are found twelve or 
very large number of organised bodies that stand in such intimate thirteen other elements, which not being universally present may be 
relations with the animal kingdom as to create a perpetual difficulty called occasional or inorganic elements. Sulphur, phosphorus, calcium, 
with regard to their real nature. At the time when it was considered potassium, sodium, iron, magnesium, iodine, bromine, silica, aro the 
a sufficient distinction between plants and animals that the former most conspicuous of these elements. The organio elements enter 
Were fixed and the latter had the power of locomotion, large orders into various compounds which are found in plantB, as sugar, starch. 


of beings which are now classed with plants were regarded as animals. 
To some of those it may be interesting to draw attention, as it is 


cellulose, protein, chlorophyle, gums, resins, olknloids, acids, Ac.; 


whoso properties should be studied in order that their presence may 
amongst them that the naturalist is enabled to observe in its simplest be readily rcoognised in the dissection of plants. In order to aooomplisli 
forma the true nature of the functions of vegetable structure. It was this, re-agents must be employed, os iodine, potasso, sulphuric aoid, 
in the large order Alga [Aloac], to which belong tho various forms of iron, and many others, which on being applied to tho parts of plants 
sea-weeds, and the lowest orders of plants inhabiting fresh-water, reveal by their action the nature of the vegetable compounds, 
that those functions wore first observed that were supposed to be One of the most important aids to the study of the structure of 
peculiar to animals. Amongst the Oscillatoria it was found that a plants, and by whioh the great recent progress in physiology has 
number had a distinct power of self-movement, so that as far as these boon made, is the microscope. The textures of plants as well as 
were concerned it became evident that locomotion would not animals take their origin in cells so minute that they cannot be seen 
distinguish plants from animals. Many of the early observers with by the naked eye. It is in and around these cells. that the active 
the microscope hod also seen that the spores or cells that represented functions of every part of on animal or plant are going on; and .it is 
seeds in the higher plants hod the power of motion. In order to only os the botanist gets to know the nature of the changes which 
distinguish between these movements and those possessed by the ova the vegetable elements and their oomjfounds undergo in the cells of 
of animals, it was supposed that the latter had oilia whilst the former plants, that he can comprehend the general laws of vegetable life, 
had.not. Unger and Thurot however, in 1843, both announced the Not only is it necessary to the botanist to study these laws by the 
foot that the spores of many Alga possess vibratile oilia, not to be aid of the microscope, but the general physiologist and student of the 


[Aloas], to which belong the various forms of iron, and many others, which on being applied to tho parts of plants 
est orders of plants inhabiting fresh-water, reveal by their action the nature of the vegetable compounds, 
re first observed that were supposed to be One of the most important aids to the study of the structure of 
nongst the Oscillatoria it was found that a plants, and by whioh the great recent progress in physiology has 
ower of self-movement, so that as far as these boon made, is the microscope. The textures of plants as well as 
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functions of the human body will find it necessary to begin his 
inquiries by tho study of the nature of vegetable cells. It was by 
following up the researches made by Schleiden on vegetable cells, 
that Schwann was enabled to demonstrate the cellular structure of 
the animal body, and tlius to initiato a new era in physiology. It is 
still in the plant that the simplest condition of the cell is observed. 
It _ is also in the plant that tho greatest chemical activity of the cell 
exists. The food of animals, and that whioh constitutes the substance 
of Ihe tissues of animals, are all formed in the interior of the cells of 
plants. It is tho cell of the plant which appropriates the carbonic 
acid of tho atmosphere, and throws back again into it oxygon gas; 
on the one hand depriving it of an agent destructive to animal life, 
and on the other supplying the ugent by which alone animal life 
could lie carried on. It is also in tho vegotable coll that the chemist 
must sock the solution of somo of the most difficult problems of 
his science. The chemist cannot convort carbonic acid and ammonia 
into protein, sugar, starch, &c.—processes which are going on in every 
vegetable cell; he must therefore regard attentively tho changes 
going on in the cells of plants, if he would manufacture the products 
of the vegetable kingdom independent of its aid. 

Amongst the practical aits of life a knowledge of Botany is impor¬ 
tant to many. Agriculture and Horticulture are the two arts with 
which its relation is the most obvious; for although a considerable 
part of all the practices in each of them grew out of mere experience, 
or wan discovered by chance, yot there is no possibility of improving 
them except by other fortunate accidents, or of advancing them at a 
more rapid rate, unless by the application of vegetable physiology. 
Thu world, especially that part of it to which these aits belong, is 
little accustomed to truce to their source the common practices 
with which it has been familiar from its infancy; and it is far from 
suspecting that many of the operations which are intrusted to the 
most ignorant rustics have oue by one and piecemeal been hit upon 
during the careful study of nature by philosophers whose names it 
never hoard. Gardening and Husbandry may be defined as the arts, 
firstly, of improving the quality of various useful plants, and secondly, 
of increasing the quantity which a given space of earth is capable 
of producing. 

To improve the quality of any one plant, and to render it bettor 
adapted to tho usos of mankind upon scientific principles, is a very 
complicated process, and is to he effected in many different ways, 
all of which require an intimate knowledge of the nature of the 
vital actions of plants, and of the degree in which they are affected 
by either external or internal causes. For example, a particular kind 
of flax produces fibres which are too coarse for the manufacturer; it 
is impossible to know how those delicate olementary tubes are to 
be rendered fine without being aware of the mnnnor in which vege¬ 
table tissue is affoctcd by light, air, and earth. The flavour of Borne 
fruit is too aeid; it is the botanist only who could have discovered 
how to increase the quantity of saccharine matter. Potatoes ore 
sometimes watery and unfit for food; we learn from vsutablo 
physiology that this is often causod by tho leaves not being BVggPently 
exposed to solar light, the great agotit in causing the production of 
vegetable secretions. Tho leaves of the tea plant are harmless and 
only slightly stimulating in certain latitudes ; they become narcotic 
anil unwholesome in others; this apparent puzzle is explained by 
tho connection that exists between climate and vegetation, a purely 
botanical question. Certain races of plants may exist, of which ouo 
is too vigorous, the other too debilitated for tho purposes of the 
cultivator; the botanist shows how an intermediate race may bo 
created, having 'tho best qualites of both. 

Certain vegetable productions are susceptible of being produced in 
particular latitudes, others are not, or not to any useful purpose: 
for instance, in Hngland, on account of the want of the necessary 
heat at tho period of ripening the grape, the vine will never yield 
grapes capable of making such wine as even that of champagne, nor 
will tobacco ever acquire that peculiar principle which gives it so 
great a value in tropical and subtropical climates whon grown in other 
countries; and yet both these plants flourish in the soil of England. 
Tho botanist ean explain the cause of this, and thus prevent tho 
commencement of speculations which can never end exeept in loss 
aud disappointment. 

Tho quantity of produce which may he procured from a given 
space of ground varies very much according to the skill of the 
cultivator, but that skill is in reality the mere application of the rules 
of vegetable physiology to each particular case; an application that 
is most frequently made unoonsoiously, but which nevertheless is 
made. We are too apt to overlook causes in effects, and to ascribe 
the improvements we witness to a mere advanco in art, without 
considering that that advance must have had a cause, and that the 
cause can only be the working of some master-hand which ia after¬ 
wards blindly followed by the community. The crops of orchard- 
fruit are doublod and trebled in many places: old exhausted races 
are replaced by young, vigorous, and proliilo ones; the eider and 
perry farmer wul feel the benefit of this, but he will forget that he 
owes the change to the patent skill of a vegetable physiologist, The 
produce of the potato ia augmented in the same proportion; twice 
at least tho ordinary quantity of this important artiole of food may 
now be obtained from every field. The peasant will feel the additional 


comfott thus diffused around him, but he will never have heard of 
the name of Knight; nor will he know, after a few years, that tho 
produce of the land was over smaller. 

Nor is it alone to articles of food that this science ia to be applied. 
Next in importance to food are fire and shelter, both of which arc 
mainly furnished by timber. Tho laws of nature whioh regulate the 
production of this substance are among the most curious in science: 
we possess the most absolute control over them; we hold in our very 
hands the means of regulating their action; and if we neglect them, as 
is too often the case, it is not science which is to blame, but those 
who undervalue and neglect her. Uecauso trees will grow without 
assistance, and because in spite of neglect and ignorance timber is 
perpetually renewing itself upon the earth, we forget that cither its 
rate of production may bo accelerated or its quality improved. 
Instances are not wanting where plantations in this country made for 
particular purposes at a large expense have been totally ruined, with 
reference to the objects of those who planted them, from ignorance of 
the simplest laws of vegetable physiology. 

Some allusion has already been luado to the important results 
which arise out of the Btudyof tho connection between vegetation and 
climate. The quality of all vegetable productions is influenced essen¬ 
tially by external causes; intensity of light, atmospheric pressure, 
humidity, temperature, and seasons, are the great sgents which modify 
the tissue, which control development, and which regnlato the forma¬ 
tion of sensible properties. Various combinations of these and other 
external causes are what constitute diversities of climate, and it is 
therefore obvious that the connection between the latter and vegetation 
is of the most intimate nature. But os this is a branch of the science 
of comparatively modem origin there are few instances of its appli¬ 
cation : one of the most striking was the declaration of Dr. lloylo, that 
cotton might be obtained in the East Indies equal to tho fluept from 
America —a prophecy which has already been fulfilled, in consequence 
of the practical adoption of plans similar to thoso which he theoreti¬ 
cally suggested. Can tea be cultivated ns advantngoously elsewhere 
as in China i Here is a single question of immense importance, in¬ 
volving tho interests of millions of human beings, and affecting the 
pecuniary interests of Great Britain as much os any commercial 
problem ever did. This question has been answered by the botanist 
in the affirmative, and already the natives of the East Indies are 
supplied with tea from tho Himalaya, and Asam tea may bo bought 
in the shops of London. 

To the medical man tho study of botany is of the highest interest, 
as the members of the vegetable kingdom yiold to him the most 
important means of his art. It is only as the properties of plants are 
studied that now agents for tho alleriation of diseaso can he expected, 
or that substitutes for thoso already in use can bo employed. 

Thus far we havo more especially referred to tho study of vegetable 
physiology. Systematic Botany bears upon practice not less usefully, 
but in a different way. If tho only advantage of classifying plants 
wore to acquire tho power of discovering their scientific names, even 
that would have a certain kind of interest, because it would ensure a 
uniformity of language in speaking of them; if it hod the additional 
property of demonstrating the gradual connection that is discoverable 
between all the beings in tho organfsed part of the creation, of proving 
that there is iui insensible transition from one form of living matter 
to another without break or interruption, and of explaining in a clear 
and intelligible manner the nature of that universal harmony of 
which philosophers are used to talk, the interest and importation of 
botanical classifications would he still further enhanced; but the 
practical importance of them would Btill he extremely limited. It is 
only when we look to the coincidence between liotanical affinities and 
sensible properties, and to tho external indications of internal qualities, 
that we pcrceivo the great features of its utility to man. If tho 
qualities of every plant required to be ascertained by a circuitous and 
tedious series of experiments, uo life could be long ouougli for the 
task, nor, if it wore, could any memory however jw werful remember so 
extensive a series of facts; and if under such circumstances botanists 
whose whole life is occupied in the study Hhoulil be unable to master 
tho difficulties, systematic botany could never be applied at all to any 
useful purpose, because it must of necessity be far beyoud tho 
acquirement of thoso persons who would be most likely to have occa¬ 
sion to employ it But it was long since suspected that plants which 
agree with each other in organisation also agree in the secretions 
which may bo supposed to be the result of that organisation. Lin- 
nicus, in hie dissertation upon tho properties of plants, declares that 
species of the same genus possoHS similar virtues, that thoso of the 
same natural order are near ooch other in properties, and that those 
which belong to tho same natural class have also some relation to 
each other in their sensible properties. This doctrine is now admitted 
on all hands among men of science to he incontrovertible, and plaaes 
the practical utility of systematic botany in the most striking light. 
Instead of endless experiments leading to multitudes of incongruous 
and isolated fiicts, tho ‘whole history of the medicinal or economical 
uses of the vegetable kingdom is reduced to a comparatively small 
number of general laws; and a student instead of being compelled to 
entangle himself in a maze of specific distinctions, is only obliged in 
praotice to make himself acquainted with the more striking groups; 
and haring accomplished this he is enabled to judge of the properties 
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of a spades he had never seen before, by what he knows of some 
other species to which it is related. Some idea of the extent to which 
this power of judging of plants h priori is practically useful may be 
formod from this—that supposing the vegetable kingdom to consist 
of 100,000 species arranged in 0000 or 7000 genera, tine vast mass of 
characters required to distinguish them will be colleoted under about 
300 heads, a knowledge of not more than two-thirds of which will be 
required for the purposes of the general observer. Thus the common 
hedge-mallow is a mucilaginous inert plant, whose woody tissue is tough 
onough to be manufactured into cordage; it has certain botanical 
characters, which are readily observed and remembered; and it belongs 
to a group of plants consisting of not fewer than 700 species. It is 
only necessary to understand the structure of the common mallow to 
recognise all the remainder of the group, and to be aware of their uses 
and properties; so that a person in a foreign country who finds a 
plant agreeing with the mallow in those marks by which the Malvaceae 
are known, although he should never have seen or heard of the plant 
bofore, would immediately recognise it to be mucilaginous and inert, 
and would expect to find its vegetable fibre tough enough to be 
manufactured into cordage. It is this class of facts which alone can 
lead with any certainty to tho discovery in one country of substitutes 
for the usoful plants of another; it has shown the similarity between 
tho violet roots of Europe nnd one of the kinds of ipecacuanha of 
South America; that the astringoncy of the alum-root of the United 
.States finds a parallel in those of the geraniums of England; that 
madder lias its representative in tho Isle of France, cinchona in India, 
and that India-rubber trees exist jn the east as well as in the west. 

The artist also would confer an advantage on his art by the study 
of Botany. It is on account of the utter negloct of any attention to 
vegetable forms that in almost all objects of art where plants are 
introduced thoy are ridiculously wrong. Not only are these mon¬ 
strous caricatures of the vegetable kingdom introduced upon our walls, 
carpets, platos, dishes, saucers, Ac., but into many of the great works 
of art. Paintings strictly correot in regard to general outline and 
colour are filled up with botanical impossibilities. The plants of 
tropical climates are found flourishing in tho forosts of Great Britain, 
and an Assyrian monarch is surrounded with the vegetation of the 
New World. Such anomalies could not exist if the artist studied as 
attentively tho structure of the vegetable kingdom as he does that of 
the human body. 

The study of Botany may be dividod and pursued under the fol¬ 
lowing heads;— 

1. The Chemistry of Plants, including a knowledge of the physical 
and chomieal properties of the elements which enter into the compo¬ 
sition of plants. [Secretions, Vkuktaule.] 

2. The Histology of Plants, including the facts connected with tho 
origin of the vegetable cell, the various functions it performs, and its 
life in connection with others in the formation of organs. [Cei.i,, 
Veuetaulf ; Tissues, Vegetable.] 

3. The Morphology of Plants, embracing the history of tho origin 
nnd growth of the individual organs of plants, and the relation of all 
forms of organs to one another, and the laws which regulate the 
ohanges which the same organ undergoes in the same and in different 
families of plants. [Stamen ; Pistil; Seed; Flower; Fruit; Ovule.] 

4. The Organology of Plants, including tho general phenomena of 
the ontire life of the plant, and the consideration of the relations which 
animals boar to plants, and the way in which they take part in the great 
changes going on in the surface of the earth. [Stem ; Hoot ; Leaf.] 

5. Systematic Botany, embracing tho principles of classification and 
the arrangement of plants in groups according to their relations to 
each other. This department of botany has been only gradually 
developed. Under the heads of Exoof.es, Endoqens, and Acroqkns 
will be found in this work the subdivisions proposed by tho most 
recent writers on systematic botany. In order however to facilitate 
the student in discovering the order to which any plant he may 
possess belongs, we give here au analysis of the orders contained in 
thelSEUMSH Cyclopedia upon the plan followed by Dr. Lindley in 
his ‘ Vegetable Kingdom.’ 

Class, EXOQEN& 

Sub-Class, Polyfetalx. (Petals not United). 

I. Stamens more than 20 (Polyandrous). 

A. Ovary wholly or partly inferior 

a. Stipules present 

1. Carpels more or less distinot or JPomacece. 

solitary. , . . , . \ (Roeaeea.) 

2. Carpels combined 

Placentas central 

Leaves opposite ■ , • Rhizophoracece. 

Leaves alternate . . Lecylhidaceat. 

Placentas on the side . . . Jlomaliacea. 

b. Stipules absent 

1. Carpels more or less distinct . . Anonacece. 

2. Carpels united 

Placentas spread about. . NympKaacea. 

Placentas on sides 

Petals definite, distinct , . Loatacece. 


Rhizophoracece. 

Lecythidacea. 

Homaliacece. 

Anonacece. 

Nymphaacea. 


Petals indefinite, confused 
Placentas in the centre 
Leaves dotted 

Ovary 1-celled . 

Ovary moro than 1-cclled 
Leaves dotless 
Petals numerous 
Petals few 

Petals narrow . 
Petals round 


. Cactacecc. 

. Ciammlauctacca. 
. Myrtaceae. 

. Mceemlnjacece. 

{ Alangiacete, * 
(Xyezacem.) 

f Rarringtoniaceie. 

' \ (Myrtaceae.) 


/ Rrnpaceie. ( Rosa - 
\ cece). 


Rosacece. 


a, 1 -# j xiwmnwcw/HiH/Cio 

k y 0 ‘ ‘ [ ( Myrtaceae.) 

Styles separate . Philadelphacece. 

B. Ovary superior 

a. Stipules present 

1. Carpels more or loss distinct or solitary 

Stamens hypogynons 

Carpel solitary . . . Leguminceae. 

Carpels 00 ... Magnoliacece. 

Stamens perigynous 

Styles coming from apex of carpols 

Can,ell . • • {R °*‘ 

Carpels more than 1 . . Rosacea’. 

St «lrpefs° mil,g . fr0m >Be 0t }chryeob«lanacec r. 

2. Carpels united; placentas more than 1 

Placentas on the side (parietal) 

Leaves dotted, dots round . Flacourtiacece. 
Leaves dotted, dots linear and 1 „ _ , _ 

round, mixed . . . ]^mydacea ! . 

Placentas in the centre 
Calyx imbricated 

Flowers unisexual . . Euphorbiacece. 

Flowers hermaphrodite 

Ovary 1-celled; sepals 2 Portulacacece. 
Ovary 2 or more celled 

Calyx double . . CMeenaceie. 

Calyx single . . Cietacece. 

Calyx valvato 

Stamens monadelphous; 
anthers 2-celled 

Stamens columnar . Sterculiacece. 

Stamens not columnar . Ryttneriaccie. 
Stamens monadulphous; ] ,, , 
anthers 1-celled . ! 


Euphorbiacece. 

Portulacacece. 

CMeenaceie. 

Cietacece. 


Sferculiacecr. 

Ryttneriaccic. 

[ Malvaceae. 


Stamens distinct 
Itipules absent 

1. Carpels more or less distinct or solitary 
Carpels immersed in a disk 
Carpels not immersed 
Stamens perigynous . 

Stamens hypogynous 
Embryo in a vitellus 
Embryo naked, very minute 
Seeds with an aril 
Exarillate; albumen fleshy 
Flowers hermaphrodite 
Flowers unisexual 
Exarillate; albumen rumi- ' 
nated .... 


Tiliacea >. 


Nelumbiacece. 

Roeacece. 

Cabombacece. 

Rilleniacece. 


;e Ranunculaeece. 
. Schizandracece. 

^ Anonacece. 


Embryo nearly as long as seed 
Calyx much imbricated 
- Fruit a legume . . Leguminous. 

Fruit not a legume 

Seeds smooth . Hypericacea. 

Seeds hairy . . Reaumuriacea. 

Calyx little imbricated 

Fruit not a legume . A nacardiacecc. 

Fruit a legume . . Leguminoece .< 

2. Carpels united; placentas more than 1 
Placentas parietal, in lines 

Anthers versatile; juice watery Capparidacea. 
Anthers innate; juioe milky . Papaveracea. 

jsrftrr 1 }«—*—• 


Capparidacece. 

Papaveracea. 


lining of the fruit . . . 

Placontas spread over dissepiments Nympkceacear 
Placentas central 

Stigma broad and petaloid . , Satraceniacia. 
Stigma simple 

Ovary 1-celled . * < . Portulacacece, 

■ Ovary mnny-oelled 

‘C-lyx mush imbricated 

Leaves compound < . Rkitobolacea, 
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Leaves simple 

Petals equal to sepals 

Seeds few . Chuiacex. 

Seeds mime- ' 

rous; petals ■ Marcgraaviacex. 
flat 

Seeds nume¬ 
rous; petals ■ Ciitacex. 
crumpled . 

Calyx little or not at all 
imbriuated 

"TOSS?”*: w*"””- 

Stamcnshypogynous; 1 ffumiriace ^ 
calyx many-leaved. J 

II. Stamens fewer than 20 (Oligandrous). 

A. Ovary wholly or partly inferior 

a. Stipules present 

Placentas parietal .... Jfomcdiaeex. 

Placentas m tire centre 

Flowers unisexual .... Begoniaccx. 
Flowers hermaphrodite 

Stamens opposite petals . . Jthamnaccw. 

Stamens alternate with petals 

Leaves opposite . . . Jlhizophoraeex. 

Leaves alternate . . . llainamclidaccu’. 

b. Stipules absent 

Placentas parietal 

Flowers unisexual .... Cuenrbitacex. 
Flowers hermaphrodite . . . (irottulacw. 

Placentas in tho centre 

Mowers in umbels; styles 2 . . UmhMifn-tr. 

Flowers in umbels ; styles 3 . . Arcdiavcx. 

Flowers not in umbels 
Carpels solitary 

Petals strap-shaped; stamens "1 A langiacefr. 

distinct . . . . J (Nyttacea.) 

Petals very narrow; stamens 1 
growing on them . . J 

Petals oblong; leaves hispid 

Cotyledons convolute . Combrctacea. 

Cotyledons flat . . JIaloragacca. 

Petals oblong; leavesbalsamio Anacardiacca. 
Carpels divaricating 

Leaves alternate: herbs . Siuifragacccr. 

Leaves opposite: shrubs . JJydrangcaccx. 

Carpels parallel, combined 

Calyx valvato; petals oppo- l nhamnaczcHSi 
site stamens . . . J 

Calyx vnlvate; petals alter¬ 
nate with stamens 

Albumen none . ' . Onagracew. 

Albumen copious . . Comacew. 

Calyx not valvato 

Stamens doubled . . Melastomcuxa. 

Stamens curved 

Leaves dotted . . Afyrtacae. 

Leaves not dotted 
Parts of flower 4 

Ovules ascending Onagraccir. 
Ovules pendulous JIaloragacca. 


Cucurbitacex. 

O'roMulacaf. 

Umbcllifmr. 

Araliaccic. 


Combrctacea. 

llaloragaeea. 


Sa.rifragacca\ 

JJydrangcaccx. 


Onagracca. 

Cornaccx. 

Melastomaccx. 

Myrtacca. 


Ovules penrtuloui 
Parts of flower not 
4; seeds many 
Leafy . 

Scaly . 

Parts of flower not 
4 ; seeds few 

B. Ovary wholly superior 
a. Leaves stipulate 

1. Carpels distinct or solitary 

Anthers with recurved valves 
Anthers with longitudinal valves 
Stylo from the base of the carpel 
Style from apex of carpel; 

fruit a legumo . 

Style from apex of carpel; 
fruit a drupe or capsule 

2. Carpels wholly combined 

Placentas parietal 

Flowers with appendages 
Flowers without appendages 
Leaves with round and ob¬ 
long transparent dots . 
Leaves dotless, circulate 
when young . . 


EtcaUonacea. 

Monotropaccx. 

L Bruniacea. 


Bcrberidaccx. 

Chrytobalanacea. 
• Ltguminosx. 

■ Rotacca. 


Pattifloracea. 


Leaves dotless, straight 
when young; fruit cap¬ 
sular . 

Leaves dotless, straight 
. when young; fruit 

siliquoBo 
Placentas central 
Styles distinct 

Calyx in a broken whorl . 

Calyx in a complete whorl 
Flowers unisexual 
Flowers hermaphrodite 
Petals minuto 


Violacta. 


► Moringaccat. 


L’latinacrw. 

Euphorhiacca. 


Petals minuto . Jllccrbracnr. 

Petals large; stamens „ , . .. 
hypogynous . . 

Petals large; stamens ' 
porigynous; leaves • Cunoniaccir. 
opposite 

Petals large; stamens ' 
perigynous; leaves • Saxifragacca. 
alternate . . 


Ovhnacetv. 


j- Xygophyllucea. 


Ucraniacctr. 

(halidaccfr. 


Vochgacar. 
| Chlanacnr. 


^ Sanydacta. 

| Drotcractx. 


Calyx valvato . . . TUiacca. 

Styles more or less combined, 
gynobasic 

Gynobaso flcHliy . . Ochnacerr. 

. iry ! '”)W^ 

Gynobase dry; leaves 
alternate 

Fruit beaked . . Ucraniacctr. 

Fruit not beaked . . (h alidaccfr. 

Styles more or less combined, 
not gynobasic 
Calyx in a broken whorl 

Flowers spurred . . Vocliyaeca-. 

Flowers not spurred, 1 cidarnacca, 
calyeulnte . . . J 

Flowers not spurred,naked Bapindacca. 
Calyx in a complete whorl 
Leaves compound; sepals 1 
more than 2 . . J • 

L about2 BhnPl0: T* 1 ? }M«U«<jldacm-. 

Leaves simple; sepals 2 . J’ortulacncnc. 
Calyx valvatu or open 

Stamens columnar . SUrculiaceir, 

Stamens not columnar 
Stamens opposite petals 

Perigynous . . Rhtimvucctc. 

Hypogynous. Vilacca. 

Stamens alternate with 
petals 

Anthem porous . Tiliacar. 

A “pjVr Slit; 1>Utftl8 } Moinctiaccfv. 

Jl 5 r,£r“ 1 ' 

b. Stipules absent 

1. Carpels distinct or solitary 

Anther-valves recurved. . . Birhiridaccir. 

Anther-valves longitudinal 

K hilum 1CgUI “ e! rnaid ° " CXt } Lcgumhwztr. 
Fruit a legume; radicle away 1 Cov „ amcea . 

from liilum . . . . J 

Fruit not leguminous 

Carpels with 1 scale . . Craandacea. 

Carpels with two scales . Praneoaccx. 

Carpels without sealvs 

Albumen abundant; 
embryo minute 

Flowers unisexual . hardizabalacca 
Flowers herma] ih rod i to 

Kmbryo in vitellus Vabomhacca. 
Kinbryo naked 

Albumen solid Raninicutacca. 
Albumen ru- ] , 

minate . /■*»»««*. 
Albumen small or none 
Carpels several 

Kudosed . . Caiycanthacca 

Naked . . AJcnuipcriiiaccc 

Carpels solitary* 

Leaves dotted . Amyridaccx. 
Leaves dotless . Anacardiacccr. 

2. Carpels combined into a solid pistil 

Placentas parietal 

Stamens tetradynamous . .- Cruciferx. 


Craandacra. 

Praneoaccx. 


Jitirit izabalacca. 


Caiycanthacca. 

AJcnicpci-macca. 

Amyridaccx. 

Anacardiacccr. 


Cruci/cra. 
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Stamens not totradynamous 
Floorers with sterile stamens 
Stamons and pistils on 
distinct flowers 
Pistil-flower crowned 1 
Pistil-flower not 
crowned . . j J 

Stamens and pistils ' 
together; placenta! >. 
lining the fruit . 

Stamens and pistils ' 
together; placenta! in •. 
rows . 

Flowers without sterile stamens 


Pangiacccc. 


Flacourtiaccce. 


Malcaherh iaceiv. 


VManaceir. 

Reaumuriacctc. 
j- Hypcricacac. 

J- Linaceir. 

Craaaulaeccc. 

Saxifragaccce. 


“Shite usri 

&■"*•! }*«*-*■ 

Disk of flower small ornono 

Albumen large . Pa/tareracccr. 

Albumen smnll 

Calyx fi-leaved . Turiirraceir. 

Calyx tubular . Fran ken iacccc. 
Placentas covering dissepiments . Mymph'vacctv. 
Placentas central 
Styles distinct 

Calyx valvate. . . . VManaceir. 

Calyx in a broken whorl 

Heeds hairy . . . Eeamnuriaccic. 

Socds smooth; stamons 1 
polyadelphous .• . 

monadelphous, orfreo f z '" acr ‘ (r - 
Calyx in a complete whorl 

CarpelB with a scale . Crcuaulaeccc. 

Carpels without scales 

Carpels divaricating . Saxifragaccce. 
Carpels not divaricating Caryophyllacm. 
Styles united, gynobosie 

Stamens arising from scales Simarnbaccir. 
Stamens not arising from scales 

Styles united, not gynobasic 
Calyx in a broken whorl 

Flowors symmetrical . Clusiaccce. 
Flowers unsymmotrical 
Flowors regular 

^ 4 *“ }' , ~ 

r 5 Sta£.‘ h }*'“-«* 

Flowers papilionaceous Polygalacccr. 
Calyx in a complete whorl 
Carpels 4 or more ; 
anthers porous 

Embryo in the axis. Ericaceir. 
Embryo at the baso Pyrolacne. 
Carpels 4 or more; 
anthers slit 
Seeds wingod 

Leafy. . . Ceclrclacca •. 

Scaly. . . Monotropacetc. 

Seeds wingless 

Stamens united. Mcliaccce. 
Stamens free 

Leaves dotted Aurantiacccc. 
Leaves dotloss 

Leafy . Ercxiacece. 
Scaly . Monotropacetc. 
Carpels fewer than 4 

Flowers unisexual . Empetraceas. 
Flowers hormaphrodite 

Sepals 2 . . Portulacaccm. 

Sepals above 2 
Stamens hypo- 
gynous 

Seeds co- 1 Tamancacea;. 

moso . J 
Seedsnaked 
Ovules 1 

ascend- >■ Pittoaporacecc. 

ing . J 


Ovules 
pendu¬ 
lous . 
Stamons peri- 
gynous 
Ovules as¬ 
cending . 
Ovules sus¬ 
pended . 

Calyx valvate or open 
Anthers porous . 
Anthers slit 

Stamens opposite 
petals . 

Stamens alternate to 
petals 

Leaves pinnate . 
"Leaves simple; 
calyx tubular; 
stamens liypo- 
gynous . 
Loaves simple; 
calyx tubular ; 
stamens perigy- 


► Cyrillacect. 


v Cdcutracetr. 
v liruniaccte.. 


Tremandracew. 


► Rkamnacccc. 


Atuyridacecc. 


Olacacccc. 


Lylhraeecr. 


Sub-Class, MoNOPETAt*. (Potals united into n Tube). 


A. Flowers regular 
a. 3- 4- 5-lobcd 


I. Ovary superior. 


Leaves dotted .... 
Leaves dotloss 

Inflorescence gyrate 
Inflorescence straight 

Corolla plaited in (estivation 
Corolla flat in (estivation . 


Ru'acccr. 

Jioraginaecie. 

Nolannecte. 

Slackhoueiacac. 


b. Ovary not lobed 

Carpels 4 or 5, or none 
Anthers porous 

Seeds winged .... Pyrolaccce. 
Seeds wingless 

Anthers biporaus. . . Fricaceir. 

Anthers uniporous . . Epacridacetc. 

Anthers slit 

Stamens opposito petals 

Shrubs. Myrainacnr. 

Herbs. Prininlacac. 

Stamens not opposite petals 
Seeds numerous 

Carpels distinct . . CrasaitJaceir. 

Carpels combined . . Monotropacetc 

Seeds few 

Carpels distinct . . Anomccir. 

Carpels combined 
Ovules oroet 

Aestivation imbricate Sapotacar. 
Aestivation plicato CottvttlvtUacm 
Ovules pendulous 

Number of stamens 1 . 

same as petals . \ AguifoUacea-. 
Number of stamens 1 
double petals . 


Myrainacnr. 

Prmnlacar. 


CrrtfMU/ttretr. 

Monotropacetc. 

Anonaccir. 


Carpels usually 3 

Inflorescence gyrato 
Inflorescence straight 
Flowers unisexual 
Flowers hermaphrodito 
An hypogynous disk . 

No hypogynous disk . 

Carpels 2 
Stamens 2 

Corolla valvate . 

Corolla imbricate ■ . 

Stamens 4 

Inflorescence gyrate 
Fruit 1-celled 
Fruit 2-celled 
Style bifid 
Style dichotomous. 
Inflorescence straight 

Calyx in a broken whorl 
Leafy 
Scaly 

Calyx in a complete whorl 
Flowers symmetrical 
Carpels O , 


11tjd roplt gllmxw. 

Papayacav. 

Polcmoniacc.cc. 

Uiapenaiacetc. 


Oleacctr.' 
Jaaminacccc. 


Ilydrophyllaccm. 

Eltrcliacece. 

Vordiacae. 


Ctmvolttdacctc. 

Ouacutaceat. 


Solanacece. 
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Carpels () 

Anthers and 1 , , . . 

stigma united . ) A»<**ptadact(r, 
Anthers and 
stigma separate 

}<*-<—« 

Corolla valvato Ijoganiacetp. 

Flowers unsymmetricnl 

Stipules . . . Lot/nn iacete. 

No stipules . . Sltlbacetc. 

Carpel single 
Stigma simple 
Stylo 1 

Fruit spuriously 2-eclled . Planiaginacctv. 
Fruit 1-celled; seed 1 . . Salradoracecc. 

Styles 5 . . Plumbaginacetv. 

Stigma indusiate .... Jlrunoniacar. 

B. Flowers irregular 


Imminent\ 
at i v.) 

Sriaginacnr. 


( Lab!■ 


a. Ovary 4-lobed 

b. Ovary undivided 

Carpel solitary . 

Carpels 2 

Fruit capsular or succulent 
l’hvcentas parietal 
Seeds amygdaloid 

Fruit succulent, many' 
seeded . 

Fmit bony, few-seeded 
Seeds not amygdaloid 
Leafy 

. Seeds winged . 

Soods wingless . 

Scaly 

Placentas in centre 

Albumon large . . 

Albumen none 
Seeds winged . 

Seeds wingless 
l’lacentas freo, central 
Fruit nucamcntaceous, 2-celled 
Anthers 1-cclled 
Anthers 2-cellcd 
Fruit nucamcntaceous, 4-celled 
Radicle inferior 
Radicle superior 

II. Ovary inferior. 

A. Carpel single 

Anthers united 

Ovulo pendulous . 

Ovulo erect . 

Anthers freo 
Carpel 1 

Carpels 3, 2 abortive 

B. Carpels more than 1 

Anthers united . 

Anthers free 
Stamens 2 

Stamens more than 2 
Anthers porous 
Anthers slit 

Stigma naked 
Stamens 4, 5 . 

Stamens numerous . 

Anthers and stigmas unitod . 

Stigma indusiate 
Stigma simplo . 

Stipules . . • 

Without stipules 
. Leaves opposite 
Stem square 
Stem round 

Sub-Class, Apetale, or Incomplete. (Without Petals, sometimes 
without Calyx.) 

, I. Without a Calyx (Achlamydese). 

A. Stipules present 

Ovules numerous . 

Seeds winged.... 

Seeds comoBO 

Ovules solitary or very few 

Flowers with stamens and pistils 
Stamens unilateral . 

Stamens whorled 
MAT. HIST. S1V. VOL. L 


j- Credcnilincctr. 
Pedal iaceiv. 


Pignoniacra’. 

(rcmieracrtr. 

Otvbanckaeae. 
fScropknlar incur. 

Hignoniacuc. 

A canthaeeic. 
Lcnlibulariacnc. 

fSrlaginacnr. 

Sldbacete. 

Yerbmacerr. 

Myoporacetr. 


Calyce.racca'. 

Cumyionitte. 

JHpmcca’. 

Valerinnacut’. 

Lobel iacetc. 

Uolumeliincnt’. 

Vaccinincctr. 


Campantdacca’. 

Jielvitiacne. 

Stylitliaccte. 

Govdeniacew. 

Cinchonaceee. 


Gnltaceat. 

Caprifoliaccar. 


Bcdtamiflutt. 

SaUcaceoe. 


Chloranihaccrr. 

Saururacetr. 


Flowers unisexual * 

Carpel solitary; ovules erect . 
Carpel solitary; ovules pendulous 
Carpels tricoceous . . . 

B. Stipules absent 

Ovules very numerous .... 
Ovules single or few 

Flowors hermaphrodite 

Embryo in vitcllus .... 
Embryo without vitcllus . 

Flowers unisexual 

Flowers naked ; carpel single . 
Flowers naked; carpel double . 
Flowers covered; anther-valves re¬ 
curved . 

Flowers covered; antlier-valvcs slit . 


Myrtcacete. 

Platanacea’. 

Euphorhiactae. 

Podoetcmacecr. 


Piperacear. 

Oleacecr. 

Myricacnr. 

CallUrichacctr. 

_ A (hnoirpcrmncr.tr. 

( Calycanthaccar.) 
Monimiacetr. 


II. Calyx present (Monochlamydie). 

A. Ovary inferior 

a. Stipules present 

Flowers with stamens and pistils . Arialolocltiacccc. 
Flowers unisexual; fruit in n cup . Corylacccc. 
Flowers unisexual; fruit naked 

Many-seeded ..... Jiegoniacnr. 

1 -seeded ...... Artocarpacciv. 

b. Stipules absent 

Flowers unisexual, in catkins 

Leaves simple, alternate . . . Myricaccat. 

Leaves simple, opposite . . . Gnrryacar. 

Leaves compound .... Jutjlandacca’. 

Flowers unisexual, not in catkins 

Seeds in a pulp .... Uacurlitaced. 

Seeds dry 

Numerous. Dntitteaccw. 

Solitary. JJelwingiacae. 

Flowers hermaphrodite 

Loaves dotted .... .1/ yrtncr.tr. 

Leaves not doited 

Ovary 3- ticellcd . . . A rintolochiacctr. 

Ovary 1-celled 

! cotyledons j Comh , etace( ^ 

' Embryo straight; cotyledons 

flat 

Albumen absent . . Ilnloragaceer. 

Albumen flesiiy , . SmttaJarnr. 

Embryo curved . . . Chcnupodiacccc. 

autW ' H “ m " y ; ] \lmranthacn*. 

Ovary more than 1, but not 3 
or U-colled 

Embryo straight . . . Ilnloragaceer. 

Embryo curved . . . Tetragoniacetr. 

B. Ovary superior 

a. Stipules absent 

Flowors hurmaphrodito 

Sepals 2. Portulacacca;. 

Sepals more than 2 

Carpels several, united 

Placentas parietal, in lines . Papnveracctr. 
Placentas parietal, diffused . Flacourtiacur. 
Placentas in centre 
Ovules few 

Calyx short, with n \ ji lUaee(r 
gynonase. . . J 

Calyx short, no gyno- 
base 

Embryo curved . PhytoXaccacece. 
Embryo straight . Orltulracnr. 
Calyx tubular . . Petucaccce. ’ 

Ovules numerous 

Carpels 2, divaricating Saudfragacete. 
Carpels not divari¬ 
cating ; stamens hy- 
pogynons 

Leaves opposite . _ Cnryophyllaceat. 
Leaves alternate . Podoitemacecc. 
Carpels not divari¬ 
cating; stamens pe- 
rigynous 

Fruit 1 -celled . PrimvZacecs. 
Fruit many-celled. Lythractac. 

. Carpels solitary’ or 
separate 

* Carpels several . Ranunculacece. • 

Carpel single 

Anther - valves 1 r __ 

recurved, leafy J 

2 <J 
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Anther-valves slit 

Fruit alogume . . Leguminoxc. 

Fruit not a legume 
Calyx long or tubular 
Bose hardened . Nyclaginacccr. 
Tube hardened . Ecleranthaccic. 

Not hardened 

Stamens not so 

Ovules erect . Elmagnaceie. 
Ovules pendulous 

Fruit2-valvod Aquiluriaci-rp. 

F, e l cnt ,dClli8 ! 

Calyx short 

Leaves with scnlca . Elieagnaceir. 
heuves dotted , AmyrUiacar, 
heaves smooth 

Flowers iuinvolucels Pulygonucm. 
Flowers naked 

Calyx dry . AmarantacciP. 
Calyx herbaceous 

Stamens hy-l chmopodiacm. 

• pogynoua . J ' 

Stamens peri- 1 Basdlaceie. 
gyuoiis . J {Chenopodiaectr.) 

Flowers unisexual 


Carpel solitary 

°tofllaL R nt he ” perpcna ! culai : }staayinace,r. 
Cells of anthers parallel to filament 
Embryo straight 

Albumen present . . * Urticacece. 

No albumen . , . Artocarpaceie. 

Embryo hooked 

Albumen present . . Moraeece. 

Albumen none . . Ctmnalrinaccee. 


Carjiols several, united 
Ovulos numerous 
Stamens columnar 
Ovules few 

Loaves alternate 
Dotted . 

Not dotted 
Carpel solitary 
< !alyx tubular . 

Calyx open 

Carpels several 
Carpel solitary 

Embryo straight 
Embryo curved 


Ncpenthacea;. 


Xanthoxylacecp. 

Euphorbiacea:. 

MyrUticacecr. 

MenUpermacece. 

Oiuuarinacete. 

Ckcnopodiacae. 


Flacoutiiacea). 


llyttncriacecc. 

Stcrculiaceas. 




Tiliacece. 


b. Stipules present 

Flowers hermaphrodite 

Sepals 2. Portid-acaceie. 

Sepals more than 2 

Carpels several, united 
Stamens liypogynous 

Placentas parietal . . Flacourtiacea). 

■ Placentas control 

Calyx valvate; sta¬ 

mens monadelphous 
Partly sterile . Byttneriacea. 

All fertile . . Stcrculiacece. 

Calyx valvate j sta- l t v, 

mens distinct . . j-CKiocea. 

Calyx imbricated 

Fruit beaked . Geraniacete. 

Not beaked . . Malpighiacece. 

Stamens perigynous 

Placentas parietal . . Passifloraceee. 

Placentas control 

Leaves opposite . Cunoniacece. 

Loaves alternate 

Carpels solitary or separate 

Calyx membranous . . fllecebracea. 

Calyx herbaceous 

Styles basal . . . Chrysobalanacea 

Styles terminal, 1 to an ovary 

Fruit a legume . . Lcguminosce. 

Fruit not a legume . Sanguisorbacece. 
Styles terminal, 3 to an ovary 


Geraniaccce. 

Malpighiacece. 

Passifloraceee. 

Cunoniacece. 


Bhamnacece. 


Ulmacece. 


Illectbractcc. 


Sub-Class, Diotyoorns 

Ovary inferior. 

Ovary superior 

Carpels distinct .... 
Carpels united 

Placentas central 
Flowers G-potalled 
Flowers 3-petallod 
Placentas below 
Placentas on the sides 


(Lindley). 


. Dioscoreacew. 
. Triuridaceat. 


Smilacece. 

Trilliaceir. 

Itoxburghiaccce. 

Philesiacem. 


Sub-Class, Qymnoueks (Lindley). 


Stem jointed 
Stem continuous 
Leaves pinnate 
Leaves simplo 

Ovules ill cones 
Ovules solitary 


Gnetaccjp. 


. Cycadacece. 

f Pinamv. {Coni- 

‘ t /era-.) 


Tu.rame. 


Chrysobalanacea!. 


Stipules oohreate. 
Stipules simple . 
Flowers unisexual 

Carpels several, united 
• Flowers in catkins 
Aril present 
No aril 

Seeds numerous 
Flowers not in oatkiuB 


Polygonaccce. 

Phytolaccacece. 


Scepacece. 

Betulacea. 

Lacistemacece. 

Euphorbiacece. 


Class, ENDOQRNS. 

I. Flowers complete (having distinct Florid 

A. Ovary inferior 

Flowers gynandrous. 

Flowers not gynandrous 

Veins of leaves diverging from the midrib 
Anther 1, with 1 cell .... 
Anther 1, with 2 cells 

Anthers 6 or 0. 

Veins of leaves parallel with midribs 
Stamens 3 

Anthers turned outwards . . 

Anthers turned inwards 
Stamens G 
Leaves flat 

Fruit 3-celled; sepals corolla-like 
Kadicle remote from hilmn 
Hadicle next hiltun 
Fruit 3-celled; sepals colycine 
Fruit 1-collcd .... 
Loavos equitaut .... 
Stamons more than 6 

B. Ovary superior 

Sepals calyx-like or glumoceous 
Carpels separate, more or leas 

Placentas diffused .... 
Placentas narrow .... 

Carpels in a solid pistil 

Petals distinct from calyx 
Placentas central 
Placentas parietal 
Petals not distinct from calyx 

Flowers scattered . . . 

Flowers spadicose 
Sepals corolla-like 

Carpels more or less separate 

Seed solitary. 

Seeds numerous 

Anthers turned outwards . . 

Anthers turned inwards 
, Parts of flower 6 . 

Parts of flower 2 . 

Carpels combined 

Petals rolled inwards . . . 

Petals not rolled inwards 

Flowers with appendages . 
Flowers without appendages •. 


Envelopes). 

Orchidacece. 


Marantaceie. 

Zinyiheravcie. 

Musaccce. 


Iridacem. 

Burmanniacece. 


ITypoxidacete. 

Amaryllidacece. 

Itromdiaccce. 

Taccacece. 

Jhrmodoracece. 

llydrocharacca. 


Butomacece. 

Alimacea. 


Commelinaccie. 

Mayacece. 

Juncacece. 

Orontiacew. 


Seed solitary. Palmacece. 

Seeds numerous 

Anthers turned outwards . . Mdanthacece. 

Anthers turned inwards 
, Parts of flower 6 . . . Butomacea. 

Parts of flower 2 . . Philydracece. 

Carpels combined 

Petals rolled inwards . . . Pontedcracca. 

Petals not rolled inwards 

Flowers with appendages . . Gilliesiacea^ 

Flowers without appendages •• Liliactce. 

IL Flowers incomplete (Floral Envelopes not distinct). 

A. Flowers in glumes 

Sterna hollow.. Gratninacece. 

Stems solid 

Carpel solitary; seed erect . • . Cyperacece. 

Carpel solitary; seed pendulous . . Iiatiacca. 

Carpels several, distinct 

Glumes only . . . . . Dssvauxiaceje. 



Cup within glumes .... Eriocaulacca;. 
Carpels several, combined 

Placentas parietal .... Xyridaceat. 

Placentas contra! .... Fcstiacece. 

B. Flowers, or with a few verticillate leaves 

a. Flowers on a spadix 

Fruit a drupe. Pandanacece. 

Fruit berried; leaves in bud, convolute Aracece. 

Fruit dry; authors clavate, on weak 1 m. ._ 

filaments ..J Typhoon. 

b. Flowers not on a spadix 

Aquatic, with pendulous ovules 

Pollen globose .... Naiadacece. 

Pollen confervoid .... Zosteracece. 

Terrestrial; ovules erect . . . Juncaginacccc. 

Aquatic; ovules erect.... Pittiaccce. 

Sub-Class Rhizooens (lthizantlus). 

Ovules indefinite 

Anthers opening by slits .... Cytinacca. 

Anthers bursting by poros .... Jtafflcsiaccce. 
Ovules solitary. Bcclanophoracccc. 

Class, ACROGKNS. 

I. With Stems. 


Pandanacece. 

Aracece. 

j- Typhaceas. 


Naiadacece. 

Zotteracece. 

Juncaginacecc. 

Pittiaccce. 


A. No distinct axis of growth 

Spores without ehvters .... llicciacete. 

Spores with elaters 

Spore-case with valves .... Jungermanniacece. 
Spore-ease valveless .... Marchantiacccc. 

B. A distinct axis of growth 

Spores with elaters 

Spore'-CRse with valves .... Jungermanniacece. 
Spore-ease in cones .... Jiquisetaccce. 

Spores without elaters 
Spore-case on fronds 

Kinged ...... Poly pod iacerr. 

Kingless. Danceaccct. 

Spore-case on edge of frond . . . Ophioglossaccce. 

Spore-case in an involucre . . . Martileacecv. 

Spore-case naked 

Sessile in the axil of frond . Lycopodiaccte. 

Stalked 

_ f Andrmaccm. 

Va]veB .{ (Mutci.) 

Without valves .... Bryacece. (Muse!.) 

II. Without Stems. 

Mycelium present 
Spores in fours 

Hymenium naked. {^(Pungi*' 

Hymcuium inclosed .... Lycoperdacecc. 
Sporo-coso single 
Sporulcs naked 

Tliallus obsolete .... Urcdinacetr. 

Thallus floccose. Batrytaccce. 

Sporules inclosed 

In asci ...... Jfelvellacece. 

In a veil. Mucoracece. 

Mycelium absent 
Aquatic 

Crystalline. IHatomacece. 

Cellular or membranous 
Fresh-water chiefly 

Multiplied by zoospores . . Canfcrvacecr. 

Multiplied by spiral nucules. . Characece. 

Salt-water 

Multiplied by simple sporos . . Fucaceai. 

Multiplied by tetraspores . . Ccramiacece. 

Terrestrial 

Spores naked. Graphidacecr. 

Spores in asci 

Thallus gelatinous .... Collcmaceai. 

Thallus pulverulent .... Parmctiaceac. 

It will be seen that many of the orders are repeated in this analysis 
under different divisions; and this arises from the foot that this 
analysis is artificial, and only expresses the general characters of each 
order. Besides this, in the strongest orders, exceptions to some very 
general points of structure frequently occur. Thus we have apetalous 
and irregular-flowored plants in the polypetalous regular-flowered 
order Ranunculacece. With a little practice such an analysis as the 


Jungermanniacece. 

Jiquisetaccce. 


Polypod iaetce. 
Danceaccct. 
Ophioglossaccce. 
Marsileaccce. 

Lycopodiaccce. 

Andrmaccm. 

(Mutci.) 

Bryacece. (Muse!.) 


J Agaricacece. 

\ (Fungi.) 
Lycoperdacecc. 


Urcdinacea!. 

Bolrytacece. 

Jfelvellacece. 

Mucoracece. 


Diatomaccce. 


Con/e rvaccw. 
Characece. 

Fucaceai. 

Ccramiacece. 

Qraphidacece. 

Collcmaceae. 

Parmeliacece. 


order in the alphabetical part of this work ho will find a detailed 
account of its structure and properties. 

Before concluding this general article it may not be uninteresting 


just to glanco at the steps by which the Science of Botany, moro 
particularly the systematic department, has attained its present 
position. In doing this wo shall confine ourselves to a mere sketch 
of the progress that has been made in elucidating the groat principles 
of Botany by which its rank as a branch of philosophy is to bo 
determined. 

It is obvious, from various passages in the most ancient writers, 
that the art of distinguishing certain plants having medical virtues 
was taught at the earliest period of which wo have any written reoord; 
and that the cultivation of something moro than com was already 
understood in tho . Homeric days, is sufficiently attested by the 
references to the vineyards of Laertes and the gardens of Alcmous, 
and by- the employment assigned to Lycaon, the Bon of Priam, of 
pruning figs in his father's garden. 

The earliest ,tangiblo evidence that we possess of tho real state of 
knowledge upon this subject is afforded by the remains of the writings 
of Aristotle and his school. From the absurd superstitions of the 
root-outters (rhizotomi) of this period, it might bo imagined that at 
this time botany was far from having any real existcnco; for it is to 
them that we have to trace tho bolief in tho necessity of magical 
ceremonies and personal purification or preparation in collecting herbs: 
some sorts they tell us are to bo cut against tho wind, others after tho 
body of tho rhizotomist lias been woll oiled, some at night, some by 
day. Alliaceous food was a necessary preparation for procuring this 
herb, a draught of wine for that, and so on. But in fact at this very 
timo tho Peripatetic philosophers wore in possession of a considerable 
mass of correct information concerning the nature of vegetable life, 
mixed up indeed with much that was fanciful and hypothetical, but 
calculated to give us a high opinion of their acuteness and of tho 
amount of positive knowledge upon such subjects which had by that 
timo been collected. It is by this school that botany must bo con¬ 
sidered to have been first formed into a scicnco. Aristotle,' in all 
probability, was its founder; for it is obvious, from tho remarks upon 
plants scattered through his bookB concerning animals, that kw 
knowledge of vegetable physiology was for his day of a most 
remarkable kind. But ns the books immediately concerning plants 
ascribed to this philosopher arc undoubted forgeries, it will bo more 
convenient to take tho works of Theophrastus as our principal guide 
to a determination of the state of botany at the commencement of 
this— 

The First Era .—At the time when Theophrastus succeeded to tho 
the chair of Aristotle (n.c. 324) no idea seems to have existed of 
classification, nor indeed was its necessity by any means apparent, for 
TheophrastUH does not appear to have been acquainted with above 
355 plants in nil. In the application of their names, even to these, 
there was so much uncertainty, that thy labours of commentators 
must bo to a great extent bestowed in vain in endeavouring to 
elucidate them : for instance, Sprcngel asserts that tho name Aphaku 
is applied indiffei-ently to the dandelion and to a kind of vetch 
(Lathyrus apliaca), and Scorpios to a species of broom, to A mica 
Scorpioides, and to a kind of ranunculus. But while Theophrastus 
was thus careless in his denominations of species, ho has tho great 
credit of having attended accurately to differences in the organs of 
plants, to some of which he gave new and special names ; the form 
of leaves, their margin, tho manner of their indentation, and tho 
naturo of tho leaf-stalk, especially attracted his attention. lie 
distinguished naked-seeded from capsular plants, and ho demonstrated 
tho absenco of all philosophical distinction between trees, shrubs, awl 
herbs, for he saw that myrtle-trees would degenerate into shrubs, and 
certain olerneoous plants become arborescent. Cellulnr tissue is spoken 
of as a sort of flosh interposed betwoon tho woody tissue or vegetable 
fibre ; and even spiral vessels appear to be indicated under the natno 
of Iris ; leaves ore correctly said to have their veins composed 
both of woody tissue and spiral vessels, end the parallelism of the 
veins of grasses is particularly pointed out; palm-wood is shown to 
be extremely different from that of trees with concentric layers; 
bark is correctly divided into liber and cortical integnment, and tho 
loss of tho former is said to l>e usually dcRtructfto of life. Tho 
nutritive properties of leaves are cloarly pointed out, and the power 
which both surfaces possess of absorbing atmospheric nourishment. 
Some notion appears to have existed of the sexes of plants, contrary 
to tho opinion of Aristotle, who denied them to tho vegetable 
kingdom. In particular Theophrastus speaks of the necessity of 
bringing the male dates into contact with tho females, a fact which 
had been stated quite as clearly by Herodotus (i, 193) 100 years before; 
but it is plain that he had no correct idea upon this subject, for in 
another place ho compares the malo catkins of the hazel to the galls of 
the Kermes oak. 

These points are abundantly sufficient to show that among the 
Peripatetics a considerable amount of tolerably exact knowledge of 
botany really existed, and that a solid foundation hod been laid for 
their successors. 

And in fact it nppears that the impulse they gave to investigation 
did for somo considerable time afterwards produoe a perceptible effect; 
for by the timo of Pliny it is evident that a considerable addition bad 
been made to the stock of botanical knowledge. It is true thnt it 
was much disfigured by tho poets, who then as now appear to have 
had only a smattering of the science of their day.; but it is incredible 
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that they should have been able to glean that smattering out of any 
Other Add than a very rich one. For example, the sexuality of plants, 
which Aristotle had denied, which Theophrastus had adverted to, is 
spoken of in positive terms; grafting, in more ways than one, and 
even budding, are spoken of in language which is remarkably precise 
for the words of a poet; and although to these operations were 
attributed powers which they did not possess, yet it is abundantly 
plain that the processes were thoroughly understood. The 

“ Augustus in ipso 

Fit node sinus; hue alicna ex arbors germen 
Includunt udoque docent inotcsecre liiiro," 
is as correct a description of the operation called budding as any 
modern could give in so many words; and it is impossible that such 
an operation should ever havo been devised without a much moro 
large and accurate knowledge of vegetable physiology than it is 
generally believod that the aucicnts possessed. 

From this time forward all inquiry into matters 'of ssionce bogan 
to decline. Under the later Roman emperors science became gradually 
extinguished; under the By/.anti no princes it can scarcely be said to 
have been preserved; and the little attention it subsequently received 
from a few obscuro writers rather hastened than arrested its 
downfall. 

Upon the revival of science in Kuropo the writings of the classical 
and Arabian herbalists were taken as the text-books of the schools, 
but their errors wore multiplied by false translations, their supersti¬ 
tions woro admitted without question ; and so little was added by the 
monkish authors, that between the time of Elm Beithar, who flourished 
in the 13th century, and tho year 1S32, when the * Herbarum Viva) 
Eicones’ of Otho Brunsfels, a Bernese physician, mode their appearance, 
scarcoly a Ringle addition had been made to the slender stock of 
knowledge of about 1400 species, which aro computed by Sprengel to 
havo formed the total amount discovered by all botanists, Greek, 
Roman, and Arabian, up to tho death of Abdallatif of Baghdad. 
Brunsfels describes tho state of botany ns being iu his duy most 
deplorable, as being principally in the hands of tho most ignorant 
persons, and as consisting of a farrago of long and idlo commentaries, 
disfigured “by myriads of barbarous, obsolete, and ridiculous namos.” 
He deserves to bo mentionod as tho first reformer in this science, and 
as the earliest writer who earnestly endeavoured to purify the 
corrupted streams which had flowod through so many ages of barbarism 
from the ancieut Greek and Homan fountains. His example was 
speedily followed by Tragus, Fuehsius, Matthiolus, and others. Tho 
knowledge of species rapidly augmented, partly by the examination 
of indigenous plants and partly by the remarks of tho earlier 
travellers, who about the year 1400 began to turn their attention to 
the vegetable kingdom; till at last their abundance became so great 
as to call for the assistance of compilers capable of digesting what had 
already begun to bo scattered through numberless works. The first 
undertaking of tho kind was by Conrad GoHiier, a native of Zurich, 
who died iu tho year 1565. This excellent man spent tho latter part 
of his life in collecting materials for a general history of plants. Ho 
is stated to have caused above 1500 drawings to be prepared for the 
illustration of his undertaking, but unfortunately he died before his 

S reject was exocutod, and his materials were afterwards dispersed. 

to appears however to have brought about one most important 
chango in science, by discovering that the distinctions and true nature 
of plants were to be sought in their organs of reproduction rather 
than in those of nutrition. This was assuredly the first step that 
had been taken forward in the Hcienco siuce the fall of tho Homan 
empire, and is abundant evidence of tho great superiority of Oesnor 
over all those who had preoedod him. From this time collections of 
species were made by numerous writers; our countryman Turner, 
Dodoeus, Lobel, Clusius Cuosalpiuua, and the Bauhins, were the most 
distinguished writers between the years 1550 and 1600; and among 
thorn the number of known spocies was so uxcoodingly increased,' 
especially by the discoveries of Clusius, that it became impossible to 
reduce them into pay order without tho adoption of some principle 
of classification. Heuoe originated the first attempts at systematical 
arrangement with which commences 

The Second Era. —It is to Matthew Lobel, a Dutch physician 
residing in England iu the time of Eiizaboth, that the honour is to 
be ascribed of having been the first to strike out a mothod by which 
plants could be so arranged, that thoso which are most alike should 
be placed next to each other, or in other words, which should be an 
expression of their natural relations. As may be supposed this early 
attempt at the discovery of a natural system was exceedingly rude 
and imperfect; it is however remarkable for having comprehended 
several combinations which are recognised at tho present day : Cuctir- 
bitaette, StcUaUe, Gramintce, Ldbiatce, Jiorayinere, Leguminoea, Filicu, 
were all distinctly indicated; and it may be added, that under tho 
name of AtphodeU he grouped the principal part of modem petaloid 
monocotyledons. The reasons however why such groups were con¬ 
stituted were not then susceptible of definition; the true principles 
of classification had to be elicited by the long and patient study of 
suooeeding ages. Among the foremost to take up this important 
subjeotwas Cscsalpmua, a Homan physician attached to the oourt of 
Pope Sixtus V. This naturalist possessed a degree of insight into 
the* science far beyond that of his age, and ie memorable for tho 


justness with which he appreciated many of tho less obvious circum¬ 
stances which his predecessors had overlooked. For example, he was 
aware of the circulation of the sap: he believed that its ascent from 
the roots was caused by heat; he knew that leaves are cortical expan¬ 
sions traversed by veins proceeding in part from the liber; he estimated 
the pith of plants at its true value, and soods he compared to eggs, in 
which there exists a vital principle without life; but he denied the 
existence of sexes in tho vegetable kingdom. Improving upon the 
viewB of Gesnor, he showed how groat is the valuo of the fructification 
in systematic botany; the flower he said was nothing but the wrapper 
of the fruit; the osseutial part of the soed he considered to be what 
is callod the corculum, that is, the double cone of plumulo and radiclo 
which connects tho cotyledous. In general liiH views of vegetable 
physiology were much moro just than those of his predecessors, and 
if lie did not avoid tho error of supposing certain plants to be mere 
abortions of more perfect species, os many grasses of corn, he amply 
redoemed his farno by the correction of other mistakes. From differ¬ 
ences in the fruit and tho scod of plants ho formed a system which, 
though purely artificial and never much employed, had the merit of 
calling attention strongly to the existence of a class of important 
characters which hod previously been cither overlooked or under¬ 
valued. 

But notwithstanding the attempts thus made bya few distinguished 
men to elevate tho science to a higher Btation, and to reduce it to some 
general principles, it still continued to languish and to remain for tho 
most part in tho hands of the most ignorant pretenders, and in no 
country more so than in England. Wo find upon the authority of 
tho cclebratod Hay, that iu this country in tho middle of the 17th 
century it was in the most lnmentablo statu. At that time tho standard 
book of English botanists was a publication called Gcrarde’s ‘ Herbal,’ 
which was, os Ray tells us, the production of a man almost entirely 
ignorant of the learned languages, in which nevertheless all books on 
science were at that time written. Tho principal part of tho work was 
pirated from the ‘ Pcmptades’ of Dodoons, turned into English by 
ono Priest, and in order to conceal tho plunder the arrangement of 
Dodoens was exchanged for that of Lobel, while tho whole was made 
up with tho wood-blocks of Tabormumoutonus’s ' Kriiuterbuch,’ often 
unskilfully transposed and confounded. At lost a change os sudden os 
it was important was produced in the science by the application of the 
microscope to botanical purposes. 

The Third Era .—About tho middle of the 17th century this instru¬ 
ment was first employed in tho examination of tho clomentary organs 
of plants, about which nothing had been previously learned since tho 
time of Theophrastus. Tho discovery of spiral vessels by Heusliaw 
in 1661, tho examiuatiou of tho cellular tissue by Hook at a somewhat 
later date, at once exuited the attention of observers and led at nearly 
the same time to tho appearance of two works upon vogetable anatomy, 
which at once so nearly exhausted the subject that it can scarcely bo 
said to have again advanced till tho beginning of tho presont century. 
Grew and Malpighi, tho writers here adverted to, but more especially 
tho former, combined with rare powers of observation a degree of 
patience which few men have ever possessed. They each examined 
the anatomy of vegetation in its minutest details, tho former princi¬ 
pally in the abstract, the latter more comparatively with the animal 
kingdom. Various forms of cellular tissue, intercellular passages, 
spiral vessels, woody tubes, ducts, tho nature of hairs, the true struc¬ 
ture of wood, were made at once familiar to the botauist; the real 
nature of sexes in plants was demonstrated; and it is quite surprising 
to look back on those days from the present high grouud on which 
botany has takon its stand, and to see how littlo the views of Grew at 
least have subsequently required correction. From him physiological 
botany properly speaking took its origin. Clear and distinct ideas of 
tho true causes of vegetable phenomena gradually arose out of a 
consideration of the physical properties of the minute parts through 
whose combined action they are brought about; and a solid founda¬ 
tion was laid for the theories of vegetation which subsequent botanists 
have propounded: to Grew may also bo ascribed tho honour of having 
first pointed out the important difference between seeds with ono 
cotyledon and thoso with two, and of having thus been the discoverer 
of the two groat natural classes into which the flowering part of the 
vegetable kingdom is now divided. Grew however was no systematist; 
it was reserved for anothor Englishman to discover the true principles 
of classification, and thus to commence 

The Fourth Era .—John Kay, a man of capacious mind, of singular 
powers of observation and of extensive learning, driven from his 
coUegiate employments by tho infamous commands of a profligate 

rince, sought consolation in the study of natnral history, to which 

e had been attached from hiB youth. Botany he found was fast 
settling back into the chaos of the middle ages, partly beneath the 
weight of undigested materials, but more from the want of some fixed 
principles by which the knowledge of the day should he methodised. 
Profiting bv the discoveries of Grew and the other vegetable anato¬ 
mists, to which he added a great store of original observation, he in 
his ' Hiatoria Plantarum,’ the first volume of which appeared in 1686, 
embodied in ono connected series all the facts that bad been collected 
concerning the structure and functions of plants: to these he added 
an exposition of what he considered the philosophy of classification, 
as indicated partly by human reason and partly by experience; and 
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from the whole he deduced a classification which is unquestionably 
the basis of that which, under the name of the system of Jussieu, is 
everywhere recognised at the present day. For proofs of this we refer 
to the memoir of Ray in the Hist., Bioa., Ac. Division. We will 
only observe here that he separated flowering from flowerless plants; 
that he divided the former into monocotyledons and dicotyledons, 
and that undor these three heads he arranged a considerable number 
of groups, partly his own, partly taken from Lobel and others; which 
are substantially the same as what are received by botanists of the 
present day under the name of natural orders. It is singular enough 
that the merits of this arrangement of John Ray should havo been so 
little appreciated by his contemporaries and immediate successors as 
to have been but little adopted; and that instead of endeavouring to 
correct its errors and to remove its imperfections, botanists occupied 
themselves forsoveral succeeding years iu attempts at discovering other 
systems, tho greater part of which wore abandoned almost ns soon as 
they were wado known. Riviuus, Magnol, Toumcfort, and Linnicus 
were tho most celebrated of these writers; but tho two last alone 
have had any permanent reputation. Tournefort, who for a long time 
stood at the head of tho French school of botany, proposed in 1094 a 
method of arrangement, in its principles entirely artificial, but which 
in some cases was accidentally in accordance with natural affinities. 
It was founded chiefly upon differences in the corolla, without tho 
slightest reference to physiological peculiarities; and is now forgotten, 
except in consequence of its having furnished some useful ideas to 
Jussieu, ns will bo hereafter shown. 

The Fifth lira .—Linnicus was a genius of a different and a higher 
order. Educated in the severo school of advorsity, accustomed from 
his earliest youth to estimate higher than all other things verbal accu¬ 
racy and a logical precision, which are often most seductive when least 
applicable; endowed by nature with a most brilliant understanding, 
and capable, from constitutional strength, of any fatigue either of 
mind or body, this extraordinary man was destinod to produce a revo¬ 
lution in botany, among other brandies of natural history, which in 
some respects advanced and iu others retarded its progress far more 
than the acts of any one who hod preceded him. Ho found tho 
phraseology bad, and he improved it; tho nomenclature was awkward 
and inconvenient, ho simplified it; the distinctions of genera and 
species, however much the former had been improved by Tournefort, 
were vague and too often empirical—he defined them with an appa¬ 
rent rigour which tho world thought admirable, but which nature 
spurned; he found the classifications of liis day so vague and uncer¬ 
tain that no two persons were agreed as to their value, and for them 
ho substituted a scheme of the most specious aspect, in which all 
things seemed as clearly circumscribed by rule and line os the fields 
in the map of an estate; he fancied ho had gained tho mastery over 
nature, that ho had discovered a mighty spell that would bind her 
down to be dissected and anatomised, and the world Imlieveil him ; 
in short, lie seized upon nil the wardrobe of croation, and his followers 
never doubted that tho bodiless puppets which he set in action were 
really the divine soul aud oHseneo of tho organic world. Such was 
Linnicus, the mighty spirit of ids day. Let us do tills great man 
that justice which exaggeration ou tho one hand and detraction on the 
other have too often refused to him, and let us view his character 
soberly nud without prejudice. We shall then admit that no natu¬ 
ralist has ever been his superior; and that ho richly merited that high 
station in science which ho held for so many years. His verbal accu¬ 
racy, upon which his fame greatly depends, together with tho remark¬ 
able torsenoss of his technical language, reduced the crude matter that 
was stored up in tho folios of his predecessors into a form that was 
accessible to all men. ITe separated with singular skill the important 
from the unimportant in their descriptions. He arrayed their endless 
synonyms with a patience and lucid order that were quite inimitable. 
By requiring all species to be capable of a rigorous definition not 
exceeding twelvo words, he purified botatiy of tho endless varieties of 
the gardeners and herbalists; by applying tho same strict principles 
to gonera, and reducing every character to its differential terms, he 
got rid of all the cumbrous descriptions of the old writers. Finally, 
by the invention of an artificial system, every division of which was 
defined in the most rigorous manner, he was ablo so to classify all the 
materials thus purified and simplified that it seemed as if every one 
could become a botanist without more previous study than would be 
required to learn how to discover words in a dictionary. Add to all 
this tho liveliness of his imagination, tho skill with which he applied 
bis botanical knowledge to practical objects, and the ingenuity he 
Bhowed in turning to tho purposes of his classification tho newly- 
discovered sexes of plants, and we shall at once comprehend what it 
was that exalted Linnicus so for above his contemporaries. But great 
as the impulse undoubtedly was which Linnaeus gave to botany, there 
were vices in his principles which although overlooked during his life 
have subsequently been productive of infinite evil. Thoro is no such 
thing as a rigorous definition in natural history; this fact Ray had 
demonstrated to arise out of the very nature of things; and conse¬ 
quently the short phrases by which species and genera wero charac¬ 
terised by Linnaeus wero found equally applicable to many other plants 
besides those for which they were intended : hence arose a new sourco 
of confusion, inferior only to that which it was intended to correct. 
Differential characters, which would be invaluable if we had all nature 
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beforo us, were found in practice to lead to incessant errors, so soon 
as some now spocios was introduced into tho calculation; they also 
laboured under the great fault of conveying no idea whatever of the 
general nature of the plants to which they related : thus the Portu¬ 
guese botanist Loureiro, who attempted to determine the plants of 
China by tho systematic writings of Linnicus, fell into tho singular 
error that the hydnmgea was a primrose. With regard to his artificial 
system of classification, it was found that it lookod better in the closet 
than iu the field ; that the noutness and accuracy of tlio distinctions 
upon which it was divided into groups existed only upon paper, and 
that exceptions without end encumbered it at every turn. This, which 
is perhaps inseparable from all systematic arrangements, would not 
havo been felt as so great an evil if there had been any secondary 
characters by which the primary ones could be checked, or if the 
system had really led with all its difficulties to a knowledge of things. 
But it was impossible not to porceive that it led in reality to little 
more than a knowledge of names, and that it could be lookod upon us 
nothing beyond an index of genera and species. 

The maxims however of Ray, and the groat, general views of that 
illustrious naturalist, wore destined not to fade even before the 
metoorie brilliancy that surrounded the throne of Lim ileus. A French 
botanist, Antoine Laurent de Jussieu, soon entered tho field to oppose 
the latter. In tho year 1789, just eleven years after tho death of Lin- 
nicus, ho produced under the namo of ‘ Genera Plantarum’ an arrange¬ 
ment of plants according to their natural relations, in which the 
principles of tho great English botanist are tacitly admitted, and his 
fundamental divisions adopted, iu combination, in part with those of 
Tournefort, in part with those which had been proposed by Adanson 
in liis remarkublo work on the ‘ Families des Plantes,’ and the rest 
with what are peculiar to tho author himself. Jussieu possessed iu a 
happier degree than any mau that has succeeded him the art of 
adapting the simplicity mid accuracy of the language of Linnieiis to 
the exigencies of science, without encumbering himself with its 
pedantry. Ho knew tho impossibility of employing any single charac¬ 
ters to distinguish objects so variable in their nature as plants; and 
ho clearly saw to what evils all artificial systems must of necessity 
give rise. Without pretending then to the conciseness of Linnicus in 
forming his generic characters, ho rendered them as brief as was con¬ 
sistent with clearness; without peremptorily excluding all distinctions 
not derived from tho fructification, ho nevertheless made tho latter 
tho essential consideration ; instead of defining his classes and orders 
by a few artificial murks, ho formed them from a view of all tho most 
essential parts of structure; and thus he collected under the same 
divisions all thoso plants which are most nearly allied to each other. 
Hence, wliilo a knowledge of one plant docs not by any means lead to 
that of another in tho system of Linnieiis, it leads directly to the 
knowledge of many mure iu tho classification of Jussieu, which has 
accordingly gained tho name of tho ‘ Natural System.’ This at once 
brought the scionce buck to a healthy state ; it demonstrated tho pos- 
sibilty of reducing tho characters of natural groups to words, contrary 
to tho opinion of Unnieus, who found that task altogether beyond liis 
powers ; it did away with the necessity of artificial arrangements, and, 
giving a death-blow to verbal botany, it laid the foundation of that 
beautiful but still imperfect supeifctruoture which has l>oen erected 
by the labours of Brawn, De Candolle, Limlley, and others. If tho 
system of Jussieu wore not a return to that of Ray, modified only and 
improved by modem discoveries, we should certainly have taken this 
period for the commencement of 

The Sixth and latest Era in our scionce. But it was reserved for a 
man whose fame lies chiefly iu tho literary world to effect the last 
great revolution that the ideas of botanists havo undergone. In 1790, 
one yoar after the appearance of J ussieu’s ‘ Genera Plantarum,' the 
German poet Gbthe published a pamphlet called ‘ The Metamorphosis 
of Plants.’ At that time the vai'ious organs of which plants consist 
l had been pretty well ascertained, the distinctions between tho leaf, 
the calyx, the corolla, the stamens, and tho pistil were in a great 
measuro understood, and the botanists wero not a few who fancied 
there was nothing more to learn aliout them. Nevertheless evon in 
tho timo of Theophrastus n.notion had existed that certain forms of 
leaves wore moro modifications of others that appeared very different, 
as tho angular loaves in croton of tho round cotyledons or seminal 
leaves of that plant. Linnicus himself lmd entertained tho opinion 
that all the parts of a flower arc mere modifications of leaves whose 
period of development is anticipated (‘ PralepsiH Plantarum’); Ludwig 
in 1757, and moro especially Wolff in 1768, had stated in express 
terms that all tho organs of plants are reducible to the axis and its 
appendages, of tho latter of which the loaf is to be taken as tho uni¬ 
versal type. But. the theory of Linnicus was fanciful; Ludwig was a 
writer of too little authority in his day to succeed in establishing a 
doctrine so much at variance with received opinions; and the theory 
of Wolff was propounded in a paper upon the formation of the intes¬ 
tines in animals, which seems altogether to. have escaped the observa¬ 
tion of botanists. Entirely unacquainted with the writings of the two 
latter naturalists, but aware of the 1 Prolepsis Plantarum ’ of Linnicus, 
Gbthe took up this important theory, and demonstrated that all thoso 
organs to which so many different, names wero applied, and which in 
fact have so many dissimilar functions to perform, were all modifica¬ 
tions of one common type—the leaf; that the*bract is a contracted 
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leaf, the calyx a combination of several, tho corolla a union of several 
more in a coloured state,, the stamens contracted and coloured loaves 
with their parenchyma in a state of disintegration, and the pistil 
another arrangement of leaves rolled up and combined according to 
certain invariable laws. 

Although at first Qdthe’s views were disregarded, they were gradu¬ 
ally adopted, and formed the basis of inquiries in that department of 
botany called the Morphology of Plants. To no one is the science 
of Botany more indebted, from his early adoption of the generalisation 
of Qiithe, than Robert Brown. In his ‘ Prodromus of the Flora of 
New Holland,’ and in a multitude of papers in the ‘ Philosophical’ and 
‘Liunican Transactions,’ he proved not only tho truth of Qotho’s 
law but practically demonstrated its importance. It was never with 
him a thoory, as it was with its discoverer, but a great generalisation 
which every new fact in the vegetable kingdom served to confirm. 
Nor did lie apply it to the superficial facte of the structure of plants, 
but working with the microscope he applied it to the development of 
the tissues of plants, and in every department of botany has made it to 

bear most abundant fruit. With the name of Brown in the modern i 
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history of botany we must also associate the name of another English¬ 
man—Dr. Lindloy, who, by his extensive knowledge of vegetablo 
structures, his indefatigable industry, and power of generalisation, has 
contributed vory largely to the perfection of tho present classification 
of plants, as well as to the diffusion of Bound general views on the 
subject of botany and its practical applications. .To De Candolle also 
in recent times the progress of botany is deeply indebted, more espe¬ 
cially for his laborious ‘Prodromus of the Vegetable Kingdom,’in 
which not only are the orders described, but the genera and species. 
We can only add that in recent times the science of Botany haB been 
indebted to the labours of the following amongst other observers :— 
Schleiden, Richard, Brogniart, Tulasne, Unger, Endlicher, Schaclit, 
Von Mohl, Bisehoff, Treviranus, Lehmann, Suminski, Hoffmeister, Sir 
W. J. Hooker, J. D. Hooker, Henfrey, Bentham, Walker Amott, 
Wright, Waliich, Royle, Balfour, Babmgton, Leighton, Micrs, J. J. 
Bennett, T. Thomson, Asa Gray, Henslow, Berkeley. 

In order to facilitate the study of Botany by the aid of this work, 
we give the following Glossary of the terms employed whon describing 
! the parts of plants. 


A GLOSSARY OF TIIE TECHNICAL TERMS MOST COMMONLY EMPLOYED IN BOTANY. 


Abnormal, contrary to general rules. 

Accumbent, lying against anything, in 
distinction to lying upon; as the 
cotyledons of some cruciferous plants. 

Acerose, stiff and slender and sharp- 
pointed, as the leaves of a pine-tree. 

Aehenium, a small, hard, onc-sccticd 
fruit, rrscmbling a seed. 

Aeieulate, needle-shaped. 

Acinaciform, seymitnr-sliapcd. 

Acinus, a hunch of succulent berries; 
as of grapes. 

Aerogen, n plant which grows at its 
end only, without increasing in 

• diameter; as ferns, and all flowor- 
less plants. 

Aculeate, covered with prickles. 

Ambit*, a prickle. 

Acuminate, tapering to the point, but 
flat. 

Adnalr, growing to anything by the 
wlinlo length. 

Adventitious, appearing accidentally. 

Aistication, the arrangement of the 
parts of the flower before they expand. 

Alahastnu, a flower-hud. 

Albumen, a substanco interposed in 
somo seeds between the embryo and 
the seed coats. 

Alburnum, the young wood; sap-wood. 

Amrntum, a catkin; the male inflo¬ 
rescence of the haxcl, &o. 

Amplcxicaul, clasping u stem. 

Anastomosing, the growing together 
of two pnrts which meet from 
different directions. 

Andram, a Greek termination expres¬ 
sive of the male sex. 

Anfractuous, doubled abruptly in 
several different dircctlona. 

Angiocarpous, having seeds inclosed in 
n pericarp. 

Annotinnus, a year old. 

Anther, tho case containing pollen. 

Apetalaus, having no petals. 

Apioulate, abruptly pointed. 

Apocarpous, where the carpels are dis¬ 
tinct from rach other. 

Apophysis, the enlarged base of the 
theca of some mosses. 

Apotbecium, tho shield, or moss of re¬ 
productive matter of a liehen. 

Appcndiculatc, having some kind of 
appendages. 

Arachnoid, resembling a spider's web. 

Areolaic, divided Into little spaces. 

Aril, a peculiar wrapper of some seeds; 
as the mace of tho nntmeg. 

Arista, the beard or awn of grosses, 

Asei, the coses In which the spores of 
lichens are Inclosed. 

Ascidium, a hollow leaf looking like n 
water vessel; as the pitcher of 
Nepenthes. 

Attenuated, gradually tapering to a 
point without becoming flat. 

Amieulate, having two lobes (like ears) 
at the base. 

Airn. See Arista. 

Axil, the acute anglo formed by tho 
Junction of the leaf, &c., to its 
axis. 

Axillary, growing in an axil. 


Axis, the root and stem either taken 
together or separately. 

Jiaecatc, fruit covered with soft flesh. 

Iiarbate, covered with long hairs re¬ 
sembling a beard. 

Heard, a tuft of long hairs. 

Biconjugate, In two pairs, placed side 
by side. 

Bidentate, having two teeth. 

Hifarious, nrranged In two rows. 

llifid, divided into two shallow lobes. 

liifolittte, having two leaflets. 

Bifurcate, twice forked. 

Hi/ugous, in two pairs, placcdcnd to end. 

Binate, growing in pairs. 

Bipartite, divided into two deep lobes. 

Bipinnatc, twico pinnate. 

Biserrate, twice serrate. 

Brachinte, when branches stand nearly 
at right angles to the stein from 
which they proceed. 

Bract, the leaf or leaflet from tho axil 
of which n flower grows. 

Bulk, n scaly, underground bud. 

Itulbotubrr, a ahort, roundish, under¬ 
ground stem resembling a bulb. 

Caducous, falling off sooner or later. 

Cwsious, of a bluish-gray colour. 

Cwspitose, growing in tnfta. 

Galcnr, u spur or horn ; as in the 
nasturtium. 

Calcaratr, having a spur or horn. 

Calyculute, hnving a whorl of bracta 
on the outside of a calyx, or of an 
involucre. 

Calyptru, the hood of a moan. 

Calyx, the external envelope of a 
flower. 

Cambium, a viscid secretion formed in 
the spring between the bark and 
■wood of Exogcns. 

Campnnulatc, bell-shaped. 

Canaliculate, channeled. 

Caneeflate, a leaf which haa veins 
without connecting parenchyma. 

Capitate, growing in a head. , 

Capitutum, a collection of flowers in a 
head. 

Capsule, any dry many-acecled fruit. 

Carinate, having a kind of keel. 

Carnose, fleshy. 

Carpel, one of tho parts of a compound 
pistil; a single leaf rolled up into 
one of tho integers of a piatil. 

Caruncuiate, a seed having fungous 
excrescences growing near Its hilum. 

Caryopsis, a dry one-seeded fruit re. 
sembling a seed, hut with no dis¬ 
tinction between the socd-coat and 
pericarp. 

Caudate, prolonged into a sort of tail. 

Caulinc, of or belonging to the stem. 

Ceruuous, drooping. 

Chalaza, a spot on a seed indicating 
the plaoe where the nucleus Is united 
to the seminal Integuments. 

Ciliated, fringed with hairs like an 
eyelash. 

Cinereous, nsh-colourcd. 

Circulate, rolled lnwardi from the point 
to the base. 


Cireumscissiic, dividing into two parts 
by a spontaneous transverso separa¬ 
tion. 

Cirrhous, terminating in a tendril. 

Clavatc, club-shaped. 

Claw, the stalk of a petal. 

Ciyprate, resembling a round bnckler. 

Cychleatc, resembling tho bowl of a 
spoon. 

Cal him, the point where the stem and 
root arc combined. 

Columella, n central part of the fruit of 
a mass, round which the spores arc 
deposited. 

Column, the combination of atamens 
and style in Orehideons and other 
plants. 

Comose, having haira at one or both 
ends, It speaking of seeds; being 
terminated by coloured empty 
bracts, if applied to inflorescences. 

Condnplicate, doubled togetber. 

Confluent, growing together so that tho 
line of junction is lost to the sight. 

Conjugate, growing in pairs. 

Cunnute, growing together so that the 
line of Junction remaina perceptible. 

Conuectire, the fleshy part that com¬ 
bines the two Iolics of an anther. 

Onmlrrnt, converging, as the anther 
of a potato blossom. 

Cmiaidal, approaching a conical form. 

Continuous, proceeding from something 
else without apparent interruption. 

Contorted, twisted in such a way that 
all the parts have a similar direc¬ 
tion, ns the segments of the flower 
of an Oleander. 

Convolute, rolled together. 

Ourculum, the rudimentary axis which 
connects the cotyledons of the 
embryo. 

Cordate, hcart-sbnped. 

Coriaceous, of a leathery texture. 

Vormus, a solid, roundish, underground 
stem; ns in Crocus. 

Corneous, of a horny texture. 

fb miculate, shaped like a slender horn. 

Corolla, the second of the two enve¬ 
lopes that surround the atamena and 
pistil. 

Corona, a combination of fertile and 
barren stamens into a dink; as in 
Stapella. 

Corymbose, when the branches sur¬ 
rounding a common axis are shortest 
at the top and longest at the bottom, 
so as to form a level-topped whole. 

Oista, the midrib of a leaf. 

Cotyledons, the leaves of the embryo. 

Cratcriform, shaped like a goblet. 

Crencltcd or Orenated, having rounded 
notches at the edges. 

Crested, having Borne unusual and 
striking appendage arising from the 
middle. 

Cruciate, when four parts are so ar¬ 
ranged as to resemble the arms of a 
Maltese cross. 

Cuenllate, hooded, rolled Inwards so as 
to conceal anything lying within. 

Culm, tile straw of grasses. 

Ouncate, wedge-shaped. 


Cupule, the cup of the acorn, tho husk 
of the filbert, chestnut, Ice .; a pecu¬ 
liar combination of bracts; 

Cuspidate, abruptly rounded off with a 
projecting point in the middle. 

Cuticle, the external akin. 

Cyathiform, cup-shaped, moro con¬ 
tracted at the orifice than cratcriform. 

Cymbiform, having the form of a boat. 

Cyme, an inflorescence having n 
corymbose form, but consisting of 
repeatedly-branched divisions. 

Cymose, resembling a cyme in appear¬ 
ance. 

Decandrous, having 10 stamens. 

Deciduous , falling off. 

Deelinate, eurved downwards. 

Decumbent, lying prostrate, hut rising 
again. 

Deeurrcnt, produced downwards, as 
the base of a leaf down the stem. 

Decussate, crossing at right angles. 

Dehiscence, the act of opening of anther 
or fruit. '* 

Deltoid, having tho form of a triangle 
or Greek A. 

Dendroidal, resembling a small tree. 

Dentate, witii sharp-pointed notches 
and Intermediate curves instead of 
re-entering angles. 

Depauperated, imperfectly developed ; 
looking as it ill-formed from want 
of sufficient nutriment. 

Depressed, flattened from point to base. 

Diadclphous, hnving tho. stamens in 
two parcels. 

Diandrous, having two stamenn. 

Dichotomous, repeatedly divided into 
two branches. 

Dicotyledonous, having two cotyledons. 

Didynamous, having two pairs of 
stamens of unequal length. 

Didymous, growing in pairs, or twins; 
only applied to solids and not to flat 
surfaces. 

Digitate, fingered, diverging from a 
common centre, ns the flngcis from 
the palm. 

Dimidiate, half.formcd, or halved, or 
split into halves. 

IHtrcious, having stamens on ono 
plant und pistils op another. 

Dipterous, having two wings, 

Diseoidat, with the central part of a 
fiat body differently coloured or 
marked from the margin. 

Dish, a fleshy circle interposed between 
the stamens and pistils. 

Dissepiments, the vertical partitions of 
a compound fruit. 

Distichous, arranged in two rows. 

Divaricating, diverging at an obtuse 
angle. 

Dodeeandrous, having 12 stamens. 

Dolabriform, hatchet-shaped. 

Drupe, such a fruit as the peach, con- 
sistingof a stem surrounded by fleshy 
or fibrous matter. 

Ducts, spiral vessels that will not 
unroll. 

Dttmose, having a compact bushy form. 

Duramen, the heart-wood of timber. 
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Ecbinute, covered with hard sharp 
points. 

Elaters, little spirally-twisted hygro- 
mctrical threads .that disperse the 
spores of Jungermannios. 

Elementary organs, the minute parts 
of which the texture of plants is 
composed. 

Emarginate, having a notch at the 
point. 

Embryo, the rudimentary plant before 
germination commences. 

Endocarp, the hard lining of some 
pericarps. 

Endogen, a plant which increases in 
diameter by addition to its centre; 
as a palm-tree. 

Enneandrous, having 0 stamens. 
Ensiform, haring the form of a straight 
and narrow sword-blade. 

Epicarp, tho external layer of the 
pericarp. 

Epidermis, the skin of a plant, in the 
language of some writers; the cor¬ 
tical integument according to others. 
Epigymtu, growing upon the top of 
the ovary, or seeming to do so. 
Equitaut, when leaves are so arranged 
that the base of each is inclosed 
within the opposito base of that 
which is next below it j as in Iris. 
Estivation. See .Estivation. 

Erogen, a plant which increases in 
diumetcr by the uddilion of new 
wood to the outside of the old wood ; 
as an oak-tree. 

Farinaceous, mealy. 

Faseiated, banded. 

Fasieulated, collected ill clusters. 
Fastigiate, when the branches of any 
plant arc pressed close to the main 
stem; as in the Lombardy poplar. 
Filament, the stalk of the anther. 
Filiform, slender and round like u 
thread. 

Fistular, tubular but closed at each 
end; am the leaf of an onion. 
Flabelliform, fan-shuped. 

Flageltiform, resembling the thong of 
a whip. 

Flerttose, wavy. 

Florence, covered with little irregular 
patches of woolliness. 

Floret, a little flower. 

Floscule, ditto. 

Foliaeeous, having the colour and tex¬ 
ture of a common green leaf. 
Foliation, the arrangement of young 
leaves within the leaf-bud. 

Follicle, a simple fruit opening by its 
ventral suture only. 

Foramen, the passage through the 
integuments of an ovule by which 
impregnating matter Is introduced 
into the nucleus. 

Fuvilla, tho fertilising principle of 
pollen. 

Frond, the leaf of a fern or of a palm. 
Fruit, the full-grown ripened pistil. 
Fugacious, lasting but a short time. 
Fungoid, resembling a fungus; that 
is, irregular in form and fleshy in 
texture. 

Funiculus, the stalk by which some 
seeds are attached to the placenta. 
Fusiform, spindle-shaped, thickest in 
the middle, and tapering to each end. 

Oalbulus, a small cone whose scales are 
all consolidated into a fleshy ball; as 
in Juniper. * 

Galea, tho upper lip of a labiate flower. 
Geniculate, knee-jointed, when a stem 
bends suddenly in its middle. 
Gibbous, prominent, projecting. 
Ghibrous, having no hairs. 

Gladiate, the same as ensiform, but 
brooder and shorter. 

Gland, 1, the fruit of the oak, the 
haxel, &o.; 2, an elevation of the 
cuticle which usually secretes either 
acrid or resinons matter. 

Glandular, oovsred with glands of the 
second kind. 

Glaucous, covered with bloom like a 
plum. 


Glochidale, covered with hairs which 
are rigid and hooked at their point. 

Glume, one of tho bracts of grasses. 

Gymnospermeus, having seeds which 
Tipcn without being inclosed in a 
pericarp. 

Gy nobase, an elevated part of the grow¬ 
ing point of a flower-hud, rising 
between the carpels and throwing 
them into aqjpblique position. 

Gyrate, sumo at Circulate. Also, sur¬ 
rounded by an clastio ring; as the 
theca of ferns. 

Hastate, having the form of a halbert- 
head ; that Is, with a lance-shaped 
centre crossed at tho base by two 
lobes of a similar form standing at 
rtglit angles with the centre. 

Helmet, the hooded upper lip of some 
flowers. 

Heptandrous, having 7 stamens. 

Herandrous, having G stamens. 

Hilum, the scar left upon a seed when 
it is separated from the placenta. 

Hirsute, covered with liursh long hairs. 

Jlgnienium, the gills of a mushroom ; 
that part in Fungi where the spores 
arc placed. 

Hi/porrnter if<inn,mWer-sh'.i]UH \; having 
a cylindrical tube and a flat border 
spreading away from it. 

Hypogynous, arising from immediately 
below the pistil. 

Icosandraus, having 20 or more peri- 
gynous stamens. 

Imbricated, overlapping, as tiles over¬ 
lie each other on the roof of a 
house. 

Incumbent, lying upon anything. 

Indehisceut, not opening when ripe. 

Induplicate, doubled Inwards. 

Indusium, the membrane that overlies 
tho sori of ferns. 

Inferior, is Bald of a calyx when it does 
nut adhere to the ovtu y; is said of 
an ovary when it docs adhere to the 
calyx. 

Inflorescence, the collection of flowers 
upon a plant. 

Infundibttlifarm, shaped like a funnel. 

Inmite, growing upon anything by one 
end. 

Innovations, the young shoots of mosses. 

Intercellular, that which lies between 
the cells or elementary bladders of 
plants. 

Internode, the space between two nodes. 

Interrupted, when variations In con¬ 
tinuity, vise, or development alter¬ 
nately occur in parts which arc some¬ 
times uniform ; as when pinnated 
leaves have the alternate leaflets 
much the smallest, and when dense 
spikes are here and there broken by 
the extension of internodcs. 

Involucre, a collection of bracts placed 
in a whorl on tho outside a calyx or 
flower-head. 

Involute, rolled inwards. 

Labellum, pne segment of a corolla, 
which is lower than the others, and 
often pendulous. 

labiate, divided Into an upper and a 
lower lip; as the corolla of dead 
nettle. 

Lacunose, having numcrcus large deep 
depressions or excavations on its 
surface. 

Lamina, the blade of a leaf. 

Lanceolate, shaped like a Tancc-hcad; 
that is, oval, tapering to both extre¬ 
mities. 

Lateral, originating from the side of 
anything. 

Latex, the vitel fluid of vegetation. 

Lax, not compact or dense. 

Leaflet, a division of a compound leaf. 

Legume, a kind of fruit like the pod of 
a pea. 

Lenticular, small, depressed, and 
doubly eonvex. 

Lepidote, covered with a sort of scur- 
finess. _ 

Leprous, tho same. 


Liber, the newly-formed inner bark of 
Exogcna. 

Lignin, a membranous expansion from 
the top or the petiole in grosses. 

Limb, tho blado or expanded part of a 
petal. 

Linear, very narrow, with the two 
sides nearly parallel. 

Lip, same as Labellum. 

Loculicidal, when the carpels of a com¬ 
pound fruit dehisce In such a way 
that the cells aro broken through at 
their back. 

Locusta, the spikclct, or collection of 
florets of a grass. 

Lomcntum, a legume which is inter, 
rupted between tho seeds, so as to 
separate into numerous transverse 
portions. 

Lunate, formed like a crescent. 

9anieate, when hairs arc interwoven 
into a mass that can be easily sepa¬ 
rated from the surface. 

Marginal, of or belonging to the edge 
of anything. 

Medullary, of or belonging to the pith. 

Micropglr, a small passage through the 
seed, called tho foramen when speak¬ 
ing of tho ovule. Bee Foramen. 

Mitriform, conical, hollow, open ut the 
base, and either entire there or irre¬ 
gularly cut. 

Monadetphous, with tho stamens united 
into one parcel. 

Monandrous, with one stamen only. 

Monilifonn, shaped like u necklace. 

Monopetalous, with several petals united 
into one body by their edges. 

Mncronatc, tipped by a haul point. 

Multifld, divided into many shallow 
lobes. 

Multipartite, divided into many deep 
lobes. 

Muricaled, covered with short, broad, 
sharp-pointed tubercles. 

Muriform, resembling the bricks in the 
wall of a house. 

Savieular, shaped like a very small 
boat. 

Sectary, any organ that secretes honey. 

Serves, the stronger veins of »leaf. 

Sode, the part of a stem from which a 
normal leaf-hud arises. 

Formal, according to gcncrul rules. 

Sucleus, the central part of an ovulr, 
or a seed. 

Sucule, a small hard seed-like pericarp. 

Oblique, larger on one side than on the 
other. 

Ochrea, two stipules united round the 
stem into a kind of sheath. 

Octandrous, having 8 stamens. 

Operculum, the lid of the theca of a 
moss. 

Ovary, the hollow part of a pistil con¬ 
taining the ovules. 

Orate, having the figure of an egg. 

Ovule, a rudimentary seed. 

Palate, the lower surface of the throat 
of a labiate corolla. 

Pales, either the inner bracts of the 
inflorescence of a grass, or the bracts 
upon tbc receptacle of tbe flower- 
hcad of a Composite. 

Paleaceous, coveied with palcte. 

Palmate, the same as Digitate, only the 
divisions more shallow and broader. 

Pandurifurm, oblong, narrowing to. 
wards the base, and contracted be¬ 
low the middle. 

Panicle, a compound raceme; a loose 
kind of inflorescence. 

Papilionaceous, a flower consisting of 
standard, wings, and keel, like that 
of a pea. 

Pappus, the calyx of a Composite; as 
of a dandelion. 

Parenchyma, the pulp that connects the 
veins of leaves. 

Parietal, growing from tho lining of 
anything. 

Pectinate, divided Into long, close, sor¬ 
row teeth like a comb. 
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Pedate, palmate, with the lateral seg¬ 
ments lengthened and lobed. 

Pedicel, one of a great many ped¬ 
uncles. 

Peduncle, a flower-stalk. 

Peltate, attached within the margin. 
Pentandroiis, having 5 stamens, 
Perfulinte, surrounding a stem by the 
base, which grows together where 
the margins touch. 

Perianth, a collection of floral onve- 
lorcs, among which the calyx cannot 
he distinguished from tho corolla, 
though both are present. 

Prrimrp, the shell of a fruit of any 
kind. 

Periclia-tium, the leaves at the base of 
tile stalk or the fruit of a moss. 
Prrigone, same as Perianth. 

Pcrigynous, grow ing from tbe sides of 
a calyx. 

Perisperm, same as Albumen. 

Peristome, a curious set of processes 
surrounding the orittce of the theca 
of a moss. 

Penmate, laid thickly over with a woolly 
substance ending in a sort of meal. 
Personate, labiate, with tho palate of 
the lower lip pressing aguinst the 
upper lip. 

Petal, one of the parts of a corolla. 
Petaluid, resembling a petal in colour 
and texture. 

Petiular, of or belonging to the, petiole. 
Petiole, the stalk of a leaf. 

Pbylhdium, a petiole transformed into 
a flat leaf-tike body. 

Vilens, the cap of a mushroom. • 
Pilose, covered with short line hairs. 
Pinnate, divided into u number of paits 
of leuflets ; bipinnnte, each leaflet is 
also pinnate ; tripinnate, cueh se¬ 
condary leaflet pinnated also. 
Vinnatifid, divided in a pinnated man¬ 
ner nearly down to the midrib. 

Pistil, the combination of ovury, style, 
and stigma. 

Pith, the central column of cellular 
tissue in an Exogcn. 

Placenta, the part of the ovary to which 
the drulcs ate altuclied. 

Plane, quite Hut. 

Plumule, the rudiment of a stem in the 
embryo. 

Pollen, the powder contained in an 
anther. 

Pollen.Tubes, the membranous tubes 
emitted by pollen ufler they full on 
- the stigma. 

Polyadel/tbous, when the stamens are 
combined into more than two par- 
eels. 

Pvlyandrous, when there arc more than 
20 hypogynous stamens. 

Polypetalous, when the petals arc nil 
distinct. 

Pome, a fruit like that of the apple, 
pear, Ac. 

Prafloration, sume as .Estivation. 
Prickle, same as Aculeus. 

Primine, the external integument of 
the ovule. 

Pseudobulb, the solid above-giound 
tuber of some Orchidcoc. 

Pubescent, covered with very line soft 
down. a 

Pulreru/ent, covered with o' powdery 
appearance. 

Putamen, same us Endocarp. 

Pyriform, shaped like a pear. 

Uuartine, tbc innermost integument 
.but one of the ovule. 

Quinate, combined In lives. 

Quintine, tho innermost Integument of 
the ovule. 

Raceme, an Inflorescence like that of 
the currant.' 

Xachie, tbc uxli of inflorescence. ' 
Radical, 'arising from the root. 

Xadiele, tho rudimentary root in the 
embryo. 

Ramenta, soft, ragged, chaff-like hairs 
growing upon the petiole of ferns. 
Raphe, the line.of communication be¬ 
tween the hilum and ehalasa. 
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Raphides, aclcnlar or other crystal* 
nattered among vegetable tleaue. 
Rtniform, kidney-shaped. 

Resupinote, inverted, so that the part 
which is naturally lowermost becomes 


Stellate, arranged in the form of a 
star. 

Stigma, the upper end of the style, on 
which the pollen foils. 

Stipe, the stalk that bears the bead of 


yirgate, having long slender rod-like 
shoots. 

Vitellus, a fleshy hag, interposed be¬ 
tween the embryo and albumen in 
some seeds. 


VUtate, striped, os distinguished from 
foseiate, or banded. 

Whorl, an arrangement of more leaves 
than two around a common centre 
upon tho same plane. 


uppermost. 

Reticulated, traversed by veins having 
the appearance of network. 

Retuee, blunt, and turned inwards BUMS 
than obtuse. Sw 

Rhisoma, a creeping stem liko that of 
Iris. 

Ringent, same as Personate. 

Rootstock, same as Rhisoma. 

Roetrate, furnished with a sort of beak. 

Roeulate, having the leaves arranged in 
little rose-like clusters. 

Ruminated, pierced by numerous per¬ 
forations full of chaffy matter like 
a nutmeg. 

Runner, the prostrate stem of such 
plants as the strawberry. 


‘Sagittate, resembling tho head of an 
ancient arrow. 

Samara, a kind of onc-scedcd indc- 
liiscent pericarp, with a wing at one 
end. 

Sap-Wood, tho newly formed wood, 
which hus not been hardened by the 
deposit of secreted matter. 

Sarcacarp, the intermediate fleshy layer 
between the epienrp and endocarp. 

Seale, an abortive leaf. 

Scape, the flowering stem of u plant. 

Scarioue, dry, thin, nnd shrivelled. 

Serobiculate, irregularly pitted. 

Seutdlum, tho fructifying space upon 
the tballus of a Uchen. 

Second, arranged or turned to one side. 

Scoundine, tho second integument of 
tho ovule. 

Sepale, tho leaves of the calyx. 

Septa, same as Dissepiment. ■ 

Septicidal, when tho dissepiments of a 
fruit are divided into two plates at 
the period of dehiscence. 

Septifrngnt, when the dissepiments of 
a fruit are broken through their 
middle by the separation of the back 
of the carpels from the centro. 

Sericeous, silky. 

Serrate, toothed like the edge of a saw. 

Sestile, seated close upon anything, 
without a stalk. 

Setoee, covered with actm or bristles. 

Shield, the fructification of lichens.' 


a mushroom ; also the stalk of the 
leaf of a fern; also the stalk of any. 
thing except of a leaf or a flower. 

Stipulate, furnished with stipules; ex- 
stipulate, having no stipules. 

Stipule, the scale at the base of some 
leaf-stalks. 

Stomalc, a minute hole In a leaf, 
through which respiration is sup. 
posed to be carried on; a breathing 
pore. 

Strigoee, covered with stiff unequal 
hairs. 


Strophiotate, having little fungous ex¬ 
crescences surrounding the hllum. 



Style, the stalk of the stigma. 

Subulate, awl-shaped. 

Sgncarpotie, having the carpels con¬ 
solidated. 

Terete, taper. 

Ternaie, united In throes. 

Testa, the skin of the seed. 

Telradynamous, having 6 stamens in 
four parcels; two of which consist 
of two stamens, and two of one each. 

Tetrandrous, having 4 stamens. 

Thaltus, the leafy part of a lichen; the 
union of stem and leaf in those and 
some other tribes of imperfect plants. 

Theea, the case which contains the spo- 
rnlcs of flowcrlesa plants. 

Tumentose, covered with short close 
down. 

Toothed, the same as Dentate. 

Torulnse, alternately contracted and 
distended. 

Torus, the growing point of a flower on 
which the carpels arc placed. 

Triandrous, huving 3 stamens. 

Trifarious, arranged in three rows. 

Trifid, divided into three lobes. 

TrifoUolate, having three leaflets. 

Tripartite, divided into thvee deep di¬ 
visions. 

7’ri/nnnate, when each leaflet of a pin¬ 
nated leaf is pinnato; and the leaflets 
of the latter arc pinnate also. 

Triternate, when each leuflet of a ter- 
natc leaf is ternatc; nnd the leaflets 


BOTAURUS. [Bittern.] 

BOTHUIOCEPHALVS. [Entozoa.] 

BOTIIYNO’DERES, a genua of Coleopterous Insects of the family 
Curculionidat. It js known by the following charactersBody 
oblong; rostrum tftck, longer than the head, bont downwards, and 
having a longitudinal elevated line above. Antenmu geniculutod, 
rather short and thick, twelve-jointed ; the basal joint long, thickened 
towards the apex; the second joint short and stout; the third twice as 
long os the last; the four following short; tho eighth rather brooder 
than the last; the remaining or terminal joints form a spindle-shaped 
club. Thorax narrower before than behind, the base with an impres¬ 
sion in the middle. Elytra oblong, with an obtuse tuberclo towards 
the apex. Legs moderate; femora simple. 

This genus apparently links the genera Cleomu and Lixut 
together. The species are in general very prettily mottled, the 
common colours being black, or gray, and white. In this country 
hut ono species has yet been discovered, and of that only two or 
three specimens have been found: it is about half an inch long and 
of a white colour, having tho central part of the thorax, together 
with a fascia and four spots on tho wing-cases, block. The species 
hero described is the Bolhynoderes albidus (Curculio albidus of 
Fabricus). 

BOTlA, a genus proposed by Dr. J. E. Gray for the Spined Lochc, 
or Groundling, usually included under Cobit it. [Cobitis.] 

BOTRY'OHIUM, a genus of Ferns belonging to the sub-order 
Osmundacea; and tho tribe Ophioglossccc of that family. It has distinct 
theese disposed in a compound spike attached to a pinnate or bipinnato 
frond. There is only one species a native of Great Britain, the B. 
Lunaria, Common Moonwort. It has a solitary pinnate frond, with 
notched or crenate, lunate or fan-shaped pinnae. This is not a 
very conspicuous fern, but has been observed in almost every part 
of Great Britain. It grows on dry open heaths, elevated pastures, 
and waste lands which are generally shunned by other species of 
ferns. 

In former times tho ferns had a groat reputation in medicine, not so 
much on account of their obvious as their supposed virtues. The 
lunate-shape of the pinnae of this fem gave it its oomrnon name, and was 
tho origin of much of the superstitious veneration with which it was 
regarded. When used it was gathered by the light of <ho moon. 
Gerarde Bays :—“ It is singular to heal green and fresh wounds. It 
hath been used among the alcliymiBtB and witches to do wonders 
witliall, who say that it will loose locks and make them to fall from 
the foot of horses that grase where it doth grow, and hath been called 
of them Martagon, whereas in truth they are all but drowsy dreams 
nnd illusions; but it is singular for wounds as aforesaid.” Its 
holding powers are now huweyer as much disregarded ns its magical 
ones. 


Sigmoid, bent like the letter 8. 

snide, a short two-valved ,K><i, such 
an is found in garden cress. 

Siliqnt, the same but longer; m in the 
cabbage. 

Sinuate, taming in and out in an irre¬ 
gular manner. 

Sari, the fructification of ferns. 

Spadieeoue, resembling a spadix, or 
hearing that kind of inflorescence. 

Spadix, the inflorescence of an arum; 
an axis closely covered with sessile 

1 flowers, and inclosed in a spathe. 

Spathaeeoue, Inclosed within a spathe, 
or bearing that kind of bract. 

Spathe, a large coloured bract which 
incloios a spadix. 

Spalulate, shaped liko a druggist’s spa¬ 
tula; that is, long, narrow, and 
broadest at tho point. 

Spike, an inflorescenco In which the 
flowers are sessile upon their 
axis. 

Spikelet, one of n great many small 
spikes collected in a mass; as In 
grasses. 

Spine, a stiff, sharp-pointed, leafless 
branch. 

Spongiole, or Spongelet, the tender 
growing tip of the root. 

Spore, or Sporuls, the reproductive body 
of flowerlesa plants, analogous to the 
seed of flowering plants. 

Squarroee, composed of parts which 
diverge at right angles, and are irre¬ 
gular In size and direction. 

Stamen, the fertilising organ of a flower, 
eonststlng of fllament and anther. 

Btemdard, tho upper single petsl of g 
papilionaceous flower. 


at the latter arc ternatc also. 

Truncate, abruptly cut off. 

'Tube, the part of n flower where the 
bases of the sepals, petals, or stamens 
are united. 

Tuber, a deformed, fleshy kind of un. 
derground stem. 

Turbinate, shaped like a spinning top. 

Umbel, an inflorescenco whose branches 
all radiate from one common point. 

Umbilicatc, having a depression in the 
middle. 

Umbanale, having a boss or elevated 
point in tho middle. 

Undulated, wavy. 

Uuguiculate, furnished with a claw, or 
short stalk. 

Ureeolate, shaped like a pitcher. 

Utricle, a small bladder. 

Vagina, the sheath formed by the con¬ 
volution of a flat petiole round a 
“stem. * 

Valve, one of the parts into which sny 
dehiscent body divides. 

Vascular, containing vessels; that is, 
spiral vessels or duots. 

Ventrieoee, Inflated. 

Vernation, the manner in which the 
young leaves are arranged in their 
leaf-bad. 

Verrucose, covered with warts. 

Versatile, swinging lightly upon a sort 
of pivot. 

Vertieillate, arranged in a whorl. 

Vexillum, lame as Standard. 

Villous, covered with long (oft shaggy 
hair. ■ 


B. Virginicum, the Rattlesnake Fem, is a native of North America, 
and is tho largest of the'species. It is colled liattlosnako Fern from 
the fact of its growing in plaoes whero this venomous reptile is usually 
found. The other species of Botrychimn are mostly natives of North 
America. (Loudon, Encyclopedia of Plants; Newman, History of 
British Ferns). 

BOTRYLLIDVE, a tribe of Tunicatcd Mollusca, of which the genus 
Botryllus is the type. The species are not uncommon on the coasts 
of Britain. They form translucent jelly-like masses of various hues, 
Bomotimes uniform in tint and sometimes beautifully variegated, and 
are found encrusting tho surface of rocks or attached to tho fronds of 
some of the large sea-woods that grow at the bottom of the sea, or not 
unfroquently attached to the other forms of Mollusca. On examining 
one of these gelatinous masses closely they present the appearance of 
stars, haying a central point and numerous radii. Unless examined 
closely they present little signs of life, hut when a magnifying power 
is-applied currents of water are seen passing to and from small apertures 
with which the surface is covered. Savigny, the illustrious French 
naturalist, was the first observer who apprehended the nature of these 
curious beings, and gave an account of their structure in his celebrated 
‘ Mdmoires sur leg Auimaux sans Verthbres.’ Before his time the 
Batryllidcs had been confounded with the Polypes, and regarded aB 
analogous to Alcyonium. The earliest flkures of them are to be found 
in the ‘Philosophical Transactions’ for 1767 by Sohlosser, who was a 
correspondent and friend of John Ellis. The latest researches upon 
these creatures are those of Milne-Edwards in 1889, who in a paper 
read before the Institute of France fully confirmed the correctness of 
Savigny’s views. The animals of this tribe have been divided into 
several genera, of which the following are British ;— 

Aplidium , Sav. Gelatinous or cartilaginous, with no central cavity, 
but a distinct circumscription. Animals 8 to 26 in number, in a 
single row, at equal distances from the centre of their common axis. 
Three species are given by Forbes and Hanley in the ‘British 
Mollusca,’ but with the statement that they require "careful re- 
examin^ion.” These are A. Ficus, Linn.; A. fallow, Johnston'; A. 
nutans, Johnston. 
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Sidnyum, Sav, The mass prosente the appearance of a number of 
heads of Madrepore or Cladocora, each formed of a simple cone trun¬ 
cated and starred at the summit, rising from a common encrusting 
base, the whole being grouped closely together. There is but one 
species, S. turbmatum, which occurs abundantly on the north coast of 
the Isle of Man and other parts of the British Islands. 

Palyclusum, Sav. Mass sessile, gelatinous, or cartilaginous; poly¬ 
morphous, composed of more or less multiplied systems, oonvex, 
radiated, each having a central cavity, • and being more or less 
distinctly circumscribed. Individuals 10 to 16(^placed at unequal 
distances form a common centre. P. aurantium, Milne-Edwards, 
has been found at Cullercoats. 

A mouroucium, Milne-Edwards. Mass lobed or encrusting, sessile or 
edunculated, fleshy or cartilaginous, composed of many systems, each 
_ aving a central cavity. A. proliferum, M. Edwards, has been found 
in Belfast Bay. A. Nordmanni, M. Edwards, and A. Argus, M. Edwards, 
have been taken at Falmouth by Mr. Alder. 

Leptoclinum, Milne-Edwards. Mass thin, sessile, encrusting, poly¬ 
morphous, coriaceous or gelatinous, composod of many systems ; 
vents opening into a common cloaca. The following species have 
been taken on various parts of the British coasts:— L. macvlomm, 
L. asperum, L. annum, L. yelatinotum, L. lAstarianum, L, punclalum. 

IHstoma, Gaertner. Mass sessile, semioartilaginous, polymorphous, 
composed of many systems, usually circular. Anal and branchial 
orifices regularly and oqnally 6-rayed. Two species, 1). ruhrum and 
D. variolosum, arc British. 

Botryllus, Gaertner. The animals arc grouped in singlo stars, and 
lie horizontally with the vent far from the branchial orifice. This 
branchial orifices simple and arranged around a common cloaca. 
1). Schlossrri, Fallas. This is the species figured by Sclilosser in the 
' Philosophical Transactions.’ It is one of the most beautiful, as it is 
ono of the most common species of the family. Living specimens of 
this and the other species of Botryllidw are now in the Aquavivarium 



a, A group of Aotrplhu Schloaeri upon Asridia intestinalish, a disk magnified. 

of the Zoological Society in* the Regent’s Park Gardens. The other 
British RpecioH arc B. polyeyelus, Savigny; B. gemmeus, Sav.; B. vio- 
lucen*, Milne-Edwards; B. Smaragdus, M. Edwards; B. bivitlatus, 
M. Edwards. 

Batrylloides, Milne-Edwards. The stain formed by the systems of 
these animals are irregular and ramifying. The bodies are placed 
vertically and the two orifices approximate. The following species are 
British:— B. Leachii, Sav.; B. albicans, M. Edwards; B. rotifera, 
M. Edwards; B. rvbrum,yL. Edwards. 

(Forbes and Hanley, History of British Mollusca.) 

BOTRYOGENE, native red Sulphate of Iron. It occurs crystallised, 
the crystals being usually aggregated in globular reniform and botry- 
oidal masses. The primary form is that of an oblique rhombic prism. 
The colour is deep hyacinth-red and ochre-yellow with n yellow 
streak. The hardness is from 2*25 to 2‘5. The lustre vitreous; 
translucent. The taste slightly astringent. The specific gravity 
2*039. It is composed of— 

Sulphuric Acid.32*55 

Peroxide of Iron.23*86 

Protoxide of Iron.10*71 

Water.82*85 

It is found in the great copper-mine of Fahlun in Sweden. 

BOTRY'TIS, one of the obscure parasitical genera of Fungi, to 
which what is called Mildew is often attributable. The plants consist 
of little cells adhering end to end; of those a part lies prostrate on 
the surface of the plant that bears them, the other rises erect from 
the surface and bears a collection of roundish seed-cases at the extre¬ 
mity. From the spores contained in these oases the plants are propa¬ 
gated, and seeing that their size is so microscopic in all cases as to 
escape our vision unaided by glasses, and that what seems to the 
naked eye a thin brownish white patch upon a leaf is in reslity a 
dense forest of such plants, their power of dissemination must be very 
great. They attack the fibres of vegetable fabrics, such as linen and 
cotton when placed in damp pltfces, and the decayed stems ft various 
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plants, decaying apples, pears, grapes, &c. They are always superficial, 
and never intestinal. 

BOTS are the Lame or Caterpillars of the Gad-Fly, belonging to 
the order IHptera and the genus (Estrus, and distinguished by this 
peculiarity, that they pass the larval state of their existence within 
some living animal, and feed on tho juices or substance of that animaL 
There are numerous species of them. Every quadruped on which 
they prey has its peculiar fly. The notice of a few of those most 
commonly known will suffice. |jL 

Tho (Estrus Equ 't, or Gad-Fly of sne Horse, belongs to the genus 
Oasteropkilus of some outomologists, so callod from its larva: inhabiting 
the stomach of that animal. It is distinguished from the other (Estri 
by the smoothness of tho thorax, and by the oyes in both sexes being 
equidistant from each other, not quite half an inch in length, with 
gauze-like yellow and brown wings, its chest of a rusty colour 
approaching to a brown hue on the sides and with a yellow tinge 
posteriorly, its belly of a reddish-brown superiorly and a dirty gray 
benoatli, with its extremity almost black. The whole insect is thickly 
covered with down. The Gad-Fly is seen in tho latter part of tho 
summer- very busy about horseB: this is the impregnated female 
depositing her eggs. She approaches the horse, selects aomo part 
which he can reach with his tongue, and whioh ho is in tho frequent 
habit of licking; she balances herself for a moment, and then suddenly 
darting down, deposits an egg on one of the hairs, which adheres by a 
glutinous substance that surrounds it. She continues her labour with 
wonderful perseverance until she has parted with fifty or a hundred 
eggs, and then having exhausted horself, she slowly flies away, or 
drops at once and dies. 

If a horse at grass is carefully examined in August, some hundreds 
of these minute eggs will he found about its legs and the back part of 
the shoulder, and few or none out of the roach of his tongue. In two 
or three days these eggs are sufficiently matured to be hatched. 
Fossibly the horse feels a little inconvenience from all this glutinous 
matter sticking about And stiffening the hair, and he licks the part, 
and by the pressure of the tongue, and tho mingled influence of tho 
warmth and moisture of it, tho ova are burst, and a small worm 
escapes from each. It clings to tho tonguo, and is thus conveyed into 
the mouth; thence it is either carried with the food into tho stomach, 
or, impelled by instinct, it travels down tho gullet, being too small to 
inconvenience or annoy the horse. Thus it reaches the stomach, and 
by mcaiiH of a hook on each side of its mouth affixos itself to the 
cuticular or inscusiblc coat of that viscus. It scoops out a little hole, 
into which its muzzle is plunged, and there it remains until the early 
part of the summer of the following year, feeding on tho mucous or 
other matter which the coats of tho stomach afford. It lias now 
become an inch in length and of corresponding bulk, and ready to 
undergo its change of form. It detached itself from the cuticular 
coat to which it had adherod, and plunges into the food which tho 
other and digestivo portion of the stomach contains; it pussess with 
the food through the whole length of the intestines, and is discharged 
with the dung. Sometimes it is not perfectly enveloped in tho fecal 
moss; it then clings to the sides of the anus, and hangs thero firmly 
until thero is a soft place beneath on which it may drop; it then 
hastens to burrow into tho earth, am], if it has osenped the birds that 
are eagerly watching for it, it has no sooner hollowed for itself a 
convenient habitation than a shelly covering is formed around it, and 
it appears in tho stato of a pupa or chrysalis. 

It here lies torpid for a few weekB, preparing to undergo its last 
change. It assumes the form of a perfect fly; it then hursts from its 
prison, rises in tho air, and seeks its mate. The work of fecundation 
being accomplished, the male immediately dies: the female lingers a 
day or two in order to find the proper deposit for her eggs, and her 
short life also terminates. 

It is in the larva or caterpillar state that tho Bot is most known. 
The stomach of the horse sometimes contains an almost incredible 
number of them, the cuticular portion of that organ being iu a 
manner covered with them. In a few instances they have been 
decidedly injurious. Having mistaken the upper part of tho windpipe 
for their residence, and fastening themselves on the edges of the 
opening into it, have produced a cough which no medicine could 
alleviate, and which increased with the growth of the Bot, until a 
degree of irritation was excited undor which the animal sunk. They 
have also travelled farther than the stomach, and have irritated and 
choked the first intestine, and thus destroyed the nor*?,; and, even 
in their natural habitation, under probably some diseased state of tho 
stomach arising from other causes, they have perforated it and 
causod death. 

These however are rare occurrences; they are exceptions to a 
general rule. The plain matter of fact is, that a horse that has been 
turned out in July and August, and therefore almost necessarily has 
bots, enjoys just as good health as another that has been stabled 
during this period. He is in as good condition, and as fully capable 
of work when the cuticular coat is crowded with full-formed bots os 
he is at any other time; and his health is unaffected when they are 
passing through the intestines to seek a new habitation. 

A smaller species of Bot, ealled from its colour the Red-Bot, U 
occasionally found in the stomach; hut the fly from which it proceeds 
has never been accurately described, There is no ground for 

2 R 


811 


BOTS. 


BOUNCE. 


the assertion that the rod-bot is more injurious than the com* 
mon bot. 

A third species, the (Etlrut hemorrhoidalit, or Fundoment-Bot, is 
better known. The fly la considerably smaller than the common 
(Ettnu Etjui. It ia of a brown colour, with tile extremity of the body 
rounded and yellow, and the mouth ia furnished with exceedingly 
■harp pincers. This fly may be aeen darting between the thighs of 
the horse and around its croupjuid following the motions of the tail 
until the animal ia preparing tvfHung. During the eracuation of the 
dung, and the subsequent protrusion of the intestine, it darts upon 
and tears the gut with its pincers, and deposits an egg in every 
wound. The horse doos not seem to suffer any pain during this 
rpeyatiqn, for he stands passive j and the littlo worm, soon produced 
from the egg, establishes its abode in the place in which it was 
deposited. It likewise remains its stated time in the intestine, and 
escapes at the same timo that the common bot does from the 
stomach. These bots are often seen within the verge of the anus, and 
occasionally seem to be productive of a slight degreo of irritation. 
They are smaller than the common bot, and distinguished from the 
red-bot by their colour. An injection of linseed-oil will generally 
dislodge them. 

The CEttrut On't, or Gad-Fly of the Sheep, is a more formidable 
insect It is smaller than the (Ettrut of the Horse: its body is of a 
dark-brown colour, spotted with white, the white sometimes so much 
prevailing as to give a grayish hue to the fly. It may often be seen in 
copses, and particularly on rails in the neighbourhood of a copse. 
Every shepherd ought to make himself acquainted with it, for it may 
then be ensily crushed and destroyed. It prevails most in June and 
July, and is sometimes an intolerable nuisanco in woody countries. 
If only one of them appears the wliolo flock is struck with terror; 
and if there is any place in the field devoid of pasture the sheep 
orowd to it, turning their heads towards the centre of the group, 
with their muzzlos to the sand, and their feot in continual motion m 
order to secure themselves from the attack of their foe. The (Etlrut 
endeavours to get at the inner margin of the nostril,, and, darting 
upon it with the quickness of lightning, deposits her egg. The warmth 
and moisture of the part Bpeedily hatch it, and the littlo worm 
escapes. It crawls up the nostril, it threads all the sinuosities of the 
passage, and finds its way to Bomo of the sinuses connected with the 
nose. The irritation which it occasions as it travels up the nose 
seems to be exceedingly great. The poor animal gallops furiously 
about, snorting violently, and almost maddened by tho annoyance. 
At length the worm reaches some of the convolutions of the turbi¬ 
nated bones of the nose, or the antrum or cavity of the upper jaw, 
or tho frontal sinuses; it fastens itself on the membrane by the two 
hooks with which, like the others, it is provided, and there it remains 
until April or May in the succeeding year. 

There are seldom moro than three or four of these bots in each 
sheep; and when they have reached their appointed home, like the 
bots in the stomach of tho horse, they are harmless. Some strange 
but groundless stories have been told of gloet from the nose, 
giddiness, and inflammation of the brain having been produced by them. 

The larva or bot remains in the sinus until it has fully grown. It 
then detaches itself from the moinbmne, creeps out the same way by 
which it entered, and again sadly annoys the animal for a little while, 
the sheep making the most violeut efforts to sneeze it out. At length 
the grub being dropped, burrows in tho earth, becomes an oval and 
motionless chrysalis, and six weeks or two months afterwards it 
breaks from its prison a perfect fly. The work of propagation being 
effected the male, like that of the (Ettrut Equi, dies ; the female 
lingers on a little while until she has safely deposited her ova. She 
takes no food, for she has no organs to receive or disgest it. She 
accomplishes hor task and expires. 

The (Ettrtu Bor it, or Gad-Fly of the Ox, is larger than either of tho 
othora. Its chest 1 b dark-brown with a yellow patch on the bock, 
and the rounded abdomen has alternate rings of a brown and orange 
colour. The fatty and cellular substance beneath the skin of the ox 
is the residence of its larvea. The fly almost uniformly selects a 
young beast in good condition, and, alighting on the back a little on 
one side of the spine, it punctures the skin aud drops one of its opy 
into the perforation, and with it probably some acrid fluid whicl 
causes temporary but intense pain. The ox darts away, and runs 
bellowing overfire field with his head protruded and his tail extended. 
His companions smarting from the same pain oq^reading a similar 
attack also gallop wildly in every direction, hastening if it be in their 
jiower to some pond or Btrearn where their enemy is afraid to follow 
them. A small tumour—a warble—presently appears on the back, 
which being oorefnlly examined is found to contain a little white 
worm. This worm grows and assumes a darker colour, and becomes 
a perfect bot; and were it remains abundantly nourished by the fatty 
matter around it until the following June, when it begins to eat ito 
way through the wall of its cell. Many a bird aware from the uneasi¬ 
ness of tho beast of what is going forward is ready to seize the bot 
us it ia forcing itself through tho aperture which it has made, and the 
cattle too instinctively crowd to the water in order that the intruder 
may fall into the stream and thus be lost In one of these ways the 
great majority of _ the lame perish, but a few reach the ground, 
speedily burrow into it, pass through their chrysalis state, and 
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reappear in August in their last and perfect form. They also imme¬ 
diately set to work to secure the perpetuation of their species, 
regardless of the annoyance to tho animals within whose frame they 
find a refuge. 



' 1, The female of the (Ettrut Equi nearly double it* natural size; 2, the 
eggs, also magnified, deposited on and adhering to the hair; 3, the bots, one- 
half of their natural size, adhering by their tentacula, or booked mouths, to 
the cutlcular portion of tho stomach. Home of them are supposed to be recently 
detached, and the excavations which they had made in the cuticular coat are 
seen j 4, the full-grown bot detached; S, the (Ettrut Oris, or Gad-Fly of tho 
Sheep. 

The farmer does nob pay the attention which ho ought to these 
warbles. It is true that the cattle when the tumour has once formed 
do not appear to suffer any inconvenience from its existence, and the 
farmer is accustomed to associate with the appoaronce of a few 
warbles the certainty of the thriving condition of the boasts; but he 
forgets the pain anil terror which the auimal has already suffered and 
that which it has yet to undergo, and he also forgets the deterioration 
of the hide. The hole mode by tho bot in its escape will apparently 
close, but not until after a considerable period has elapsed, and never 
with a substance so firm and durable ms the first. It is easy to destroy 
the creature in its cell. The pressure of the finger and thumb will 
effect it, and while the beast will escape considerable annoyance the 
hide will not be damaged. 

The goat and the different species of deer, and in fact almost all 
animals, have their peculiar tormentors, but the distinctions and habits 
of these varieties of the (Ettrut are not well known. 

BOTTLE-GOUBD. [Laoknahia.] 

BOTTLE-HEAD. [Dflphinus.J 

BOTTLE-TIT. [Pahub.] 

B0ULANGEK1TE, a native Snlphuret of Lead and Antimony. It 
occurs massive. The colour is bluish-ggay. Tho fracture exhibits a 
crystalline structure. The lustra is metallic. Specific gravity 5'97. 
It is found at Moliiircs in France and at Nertschiusk. The analysis 

of tho ore from Moli&res by Boulanger gives the following 

Lead.63.9 

Antimony. . 25 - 6 

Sulphur.Iff'5 

Iron. .1*2 

Copper . . . .. ■ . . . . 0'9 

100.0 

BOULDEB-FORMATION, in Geology, a title which has been 
introduced to supplant that of Diluvial Deposits. Till is an equivalent 
term employed in Scotland. By various writers these accumulations 
are ranked in the ill-defined class of Pleistocene Deposits. 

BOULDEBS. Of the materials of which superficial deposits of the 
debris of ancient rocks are composed some are of large size, and have 
been called Boulders or Erratic Blocks. The portions of smaller size 
ore called GraveL Boulders are generally found not far from tho 
rocks from which they have been broken, whilst gravel is carried to a 
apreat distance. Instances however are not wanting in which boulders 
have been transported on immense distance. They have been trans¬ 
ported from Norway and Sweden to the plains of Germany, and from 
the mountains of Scotland and Cumberland to the centra and south 
of England. So large are some of these boulders, and the obstacles 
such as intervening hills, valleys, and seas so great, that the mode of 
their transportation can be accounted for in no other way than by 
supposing that they have been floated across them in masses of ice, 
which as they have melted have dropped them in the places where 
they are now found when those places were at the bottom of a sea. 
The largest boulders seem to have drifted in all cases from northern 
and southern points towards the warmer districts in the temperate 
and tropical parts of the earth. 

BOUNCE, a name given to the Jarge spotted Dog-Fish (ScylUum 
Catulut, Cuvier). [Soylmum.] 
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BOURNONITE, a compound of the sulphurate of lead, antimony, 
and copper. It oocurs massive and crystallised. The primary form 
is a right rhombic prism. The cleavage is parallel to the primary 
lanes and to both the diagonals of the prism. Colour, steel or 
lackish-gray; streak similar. The fracture uneven, conohoidal. 
Hardness 2 5 to 3-0. Lustre metallic. Opaque. Specific gravity 
6'79 to 5'83. It is found in Cornwall, Clausthul, PfafFenberg, Mexico, 
and Peru. The following analysis of the mineral from Cornwall is by 


Hatchett:— 

Sulphur . 



. 1700 

' .Lead .... 



. 42-62 

Antimony . 


. 

. 24-23 

Copper .... 

# 

. 

. 12-80 

Iron. 

. 

, 

. 1-20 


97-85 

BOVIDA5, a family of the Ungulate or Hoofed division of the 
Mammalia, is thus characterised by Dr. J. E. Gray in the ‘ Catalogue 
of the Mammalia in the British Museum’:— 

Two middle toes separate; cutting teeth eight below; upper jaw 
callous ; grinders six in each jaw. Frontal bones produced, generally 
bearing horns, especially in the males. Gullet with two long pouches 
just before the stomach, used for holding and soaking the food before 
it is chowed. Using their head and horns in defence. 

The Bovidue include the following tribes:— 

Bovina, Cervina, Giraffina, Moschina, Camdina. 

The tribe Bovina is again divided into the sub-tribes:— 

Bo via 1 , Slrcpsicercir, Anlilopece, Capreir, Ovetr. 

In this article tho species of the sub-tribe Bovea: which includes 
our common Oxen will be described. Tho A nldupeir and Blrepsicerea 1 
are described under A ntilope.*, and the other sub-tribes under Oy&b 
and CAPRKiK. 

The Bovece are characterised by having tho horns smoothish, spread 
out on the sides, cylindrical or depressed at the base, situated on the 
frontal ridge, and bent laterally outward and rocurvod at tho tips. 
The nose is broad, with tho nostrils on tho side. The skull has no 
suborbital pit or fissure; the cutting teeth are nearly equal-sized, 
and slightly sholving outwards. Tho knee (or wrist) is below the 
middle of the fore log, the cannon bono being shorter than the fore¬ 
arm bone. 

Dr. Gray observes that the genera of Bovea; may be divided into 
groups by the condition of the muffle. Thus Bon, Bibos, Bison, 
Bubalus, and Anon have a naked moist muffle, whilst Potphagus, 
Ovibos, and Budorcas have a hairy ovine muzzle. Tho first scries are 
characterised in their habits by living on tho plains of warm or 
temporate regions, whilst the lust aro inhabitants of mountainous 
and snowy regions. 

Thegonera Bos, Bubalus, Bibos, and Anoa aro the true Oxen, and 
are distinguished from Bison (the Bisons) by having their bodies 
covered with rather stiff hair; the shoulder proportionate to tho 
haunches, and the cannon bono of the hind and foro legs of equal 
length. 

Bos. Horns cylindrical, conical, nearly circular at tho base, curved 
upwards and outwards, far apart at tho base, on the sidos of the 
upper part of tho ridge at the hinder end of tho occipital plane. Tho 
facial and frontal portion of the skull equal. Dorsal ridge distinct, 
somotimes produced into a dorsal hump. 

Bos Taurus, the Bull. The forehead is flat; tho withers not 
humped. 

This species is the,pommon Ox, which is so widely diffused ovor tho 
surface of the earth, and of whose utility to man we have very early 
records. Dr. Gray gives upwards of forty synonyms for this species. 
It is the Bos Taunts of Pliny; Taurus castralus of Johnston; Vacca 
of Gesnor; 1 los domestiens and Bos Taurus of Linmous; tho Bull, Ox, 
and Common Ox of Pennant and Shaw; the Stior and Ochs of German 
writers; and Beeuf of tho French; it is the White Scotch Bull, tho 
Bisontes jubati of Boethius; the White Urus of Colonel H. Smith; 
the Chillingliam Bull of Gray; tho Wild or White-Forest Cow ami 
Bull of Low; the Wild Cattle of Bewick. Varieties of this species 
are known to the grazier by a large number of names : some of these 
are generally recognised, and have characteristic types, as tho Pem¬ 
broke Bull, the West Highland Bull, the Zetland Cow, the Kerry 
Cow, the Alderney Cow, the Fifeshire Cow, Long-Horned or Lancashire 
Bull, the English Short-Horn Cattle, the Shott-Hom Ox, the Polled 
Suffolk Cow, the _ Sussex Ox, tho Yorkshire Cow. Amongst those 
recognised of foreign rearing we may mention the Holstein or Dutch 
Bull, the Polish Bull, the Hungarian Bull, tho South African Long- 
Horned Cattle, Swiss Cattle, Alpine Cattle, the Syrian Ox, Moldavian 
Cattle, the Italian Campngna Bull, Spanish Bulls, Egyptian Cattle, the 
Laut of Africa— Bos humilis of Frisch, the Galla Ox— Bos Taurus 
Abyssinieus of Gmelin, the Cottle of Peauby, the Cattle of Brazil, the 
Cattle of Chili, the Nata or Niata of Buenos Ayres, and the Falkland 
Islands Wild Cattle. 

As this species may be taken as the type of the tribe, we shall 
here present a sketch of its orgsftisation. 


We shall first speak of the skeleton. The front or forehead 
is wido and flattened; the lacrymal bone is enlarged below, and 
leaves no open space between it and the nasal bone. The upper 
occipital and parietal bones unite at so early a period into a 
single bono, that the calf almost at its birth lias them already in 
the confluent state; but in tho earlier stages of the fcotus the 
two parietal and the two interparietnl bones are distinguishable. 
The occipital suture remains strong below the occipital crest, and 
so differs from the other ruminant^ and tho frontal suture reaches 
up to this crest, thus forming the principal character of the phy¬ 
siognomy of the Ox. Tho hole analogous to the sphamo-palatine 
aperture is enormous, and is hidden in the sunken space behind the 
orbital or supermolar prominence of the maxillary bone; at its 
superior border a small portion only of tho vomer is perceptible. 
The' tympanic <cavitios terminate in long sharp points, and between 
them the basilary bono presents two strong prominences. Tho 
temporal ala of the anterior sphenoid bone, which in the antelopes 
and stags has tho crest but slightly projecting, has iii the Oxou a 
strong and sharp projection. 
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The rest of tho skeleton is much liko that of the other Ruminants, 
and the following cuts will give a better idea Uuui words of tho 
construction of the extremities. 

The anterior qggla of the spine of the scapula is prolonged ns in 
tho camels into an acromial apophysis, and tho Hpinal border is 
rounded; moreover in the Ox tho baso of the spine towards the 
neck of the bono is blended with tho anterior bottler. In the pelvis 
of the Ruminants generally the spinal angle of tho ossa ilii is wider 
and placed more backwards than the external angje, tho truncation 
of which is obliquo and nearly continuous to the anterior border 
of the bone. The pelvis of the Ox may thus be easily distinguished 
from that of tho horse, which has its spipal angle pointed and as 
forward as tho external -angle, which last is more truncated, so as to 
be nearly square. The ischium of the Ox moreover is much more 
elevated above the cotyloid cavity, the ischial tuberosity is truncated 
so as to present three angles, and the posterior edge of the pelvis forms 
a well-marked re-entering angle, whilst in the horse the same part 
is nearly rectilinear. 
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lower jaw and the unarmed front of the tipper one, and the musclea 
immediately aiding with the upward jerk to separate the bite from 
the roots on which it was growing. In a. state of domesticated nature, 
that is, where the animal roams at large and is not stall-fed or con¬ 
fined to what are called artificial grasses, or to artificial food, we arc 
told in ‘ The Swedish Pan ’ (‘ Amsen. Acad.' voL ii.) that oxen oat 276 
plants and refuse 218; that heifers waste away in inclosures where 
the Meadow-Sweet ( Spireea Ulmaria ) grows in abundance and covers 
the ground so that they can scarce make their way through it: “ the 
country people," says the author, “ are amazed, and imagine that the 
Meadow-Sweet affords them no nourishment; whereas the goat which 
is bleating on the other side of the hedge is not suffered to go in, 
though he longs to be browsing on this plant, which to him is delicate 
and nourishing food.” The leaves of the Long-Leaved Water-Hem¬ 
lock ( Cicuta virota) are fatal to oxen, whilst tho goat feeds hoartily 
and safely upon it. Linmeus found that this plant was the cause of 
the terrible disease that raged among tho horned cattle at Tornea. 
He had scarcely left the boat which carried him over the rivor to the 
fatal meadow before ho was convinced. The cattle it appeared died 
as soon as they left off their winter fodder and returned to grazing; 
the disease diminished as the summer camo on, at which time as well 
as in the autumn few died. The distemper was propagated irregularly 
and not by contagion: the cows were driven in the spring to tho 
meadow where Linmeus landed and where he saw plenty of the Long- 
Leaved Water-Hemlock, and there they died swolion and in convul¬ 
sions. In other places the plant was scarce. “ The loast attention 
will convince us,” says Linnaeus, “that brutes spurn whatever is 
hurtful to them, and distinguish poisonous plants from military by 
] natural instinct; so that this plant is not catou by them in tho summer 
! and autumn, which is the reason that in those soasons so few cattle 
| die, namely, only such as oither accidentally or pressed by extreme 
The organs of digestion of the Ox are formed on tho same type hunger eat of it. But when they are let into the pastures in spring, 
ns those of the other Rummantia. The food on passing down the partly from their greediness after fresh herbs and partly from tho 
oesophagus enters the large cavity called the ingluvies, or paunch, j emptiness and hunger which they have undergone during a long 
where it remains till it is moistened with fluid socreted from the walls j winter, they devour every green thing which comes in their way. 
of this bag. Liquids swallowed by the animal appoar to be directed I It happens moreover that herbs at this timo aro small and scarcely 



a, Fore-foot of Ox; &, bind foot or tho 
same. 


The following table of the number of Vertebras in the Boveat it 
given in Mr. Vasey’s 'Delineations of the Ox-Tribe,’ and he adde 
that the statements, except that with regard to the Yak, are from 
his own observations:— 
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American Bison 
European Bison . 
v sk 

Oayai (Oomcstlc) 
Qaydl (Asscel) , 
Gyall . . . 

Junglt Cau 

Italian Buffalo . 
Indian Buffalo 
Buffalo (In Coll. 8u 
Oaur 

Domestic Ox 
Condoro Buffalo 
Manilla Buffalo . 
Pcgasse . 

Amce. 

Cape Buffalo . 
Zamouao . . 

Banting . 

Zebu . 

□alia Ox . 

Backclcy , 

Muak Ox. 


7 14 8 5 12 

7 14 5 5 10 SO 

7 14 S S 14 45 ! 

7 14 5 4 16 47 I 


7 13 6 i 

7 13 6 

7 13 6 


7 i 13 J H 4 19 

7 . 13 6 4 20 

7 13 j 6 4 18 

7 13 , 0 4 18 


into a second cavity called the reticulum, or honey-comb stomach, into 
which also the food passes from the first. Tho food is then returned 
in the form of little pellet** into the mouth, where it is again masti- 
oated apd moistened with salivary fluid. It once more passes down 
the oesophagus into a third cavity, the omasum, called the ‘many- 
piles, from its plioated structure, and finally passes in a pulpy state 
£te»tines ^eed, ° r from whioh i« projected into the 

t * le * r ^ 00t * Oxen are eminently herbivorous, for 
tnough they will browse upon shrubs and trees, gi*asa and herbage is 
tnw staple. No one can watch a cow grazing without obBervinghow 
perfectly the whole mechanism works together—the tongue sweeping 
in a wisp of herbage into tho vice formed by the cutting-teeth of the 


supply food in sufficient quantity. They are besides more juicy, are 
covered, with, water, and smell less strong, so that what is noxious is 
not easily discerned from what is wholesome. I observed likewise 
that the radical leaves were always bitten, the others not, which con¬ 
firms what I have just said. I saw this plant iu an adjoining meadow 
mowed along with grass for winter fodder, and therefore it is not 
wonderful that some oattle though but a few should die of it in winter. 
After I left Tornea I saw no more of this plant till I came to the vast 
meadows near Limmingon, where it appeared along the road; and 
when I got into the town I heard tho same complaints a8 at Tornea 
of the annual loss of oattle with the same circumstances/’ The author 
of the 'Swedish Pan* also observes that' a hungry rfbomach will often 
drive animals to feed upon plants that were not intended for them by 
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nature. But whenever this has happened they, if they escape, become 
more cautious for the future, and acquire a certain kind of experi¬ 
ence ; and he instances the Monk's-Hood (Aconitum), which grows 
near Fohluna, and is generally left untouched by all the animals that 
are accustomed to thoso places; but if foreign cattle are brought 
thither and meet with this vegetable, they venture to take too large 
a quantity of it, and are killed. He adds that the cattle that have 
been reared in the plains of Schonen and Westragothia commonly fall 
into a dysentery when they come into the woodland parts, beoauso 
they feed upon some plants which the cattle used to those places have 
learned to avoid. Meadow-Saffron ( Culchicum autumnak) is among 
the plants deleterious to oxen if taken in any large quantity, and 
Hellebore ( HeUeborut) is also said to be poisonous to them. Yew 
(Taxrn baccata) is fatal, as it is to herbivorous quadrupeds generally, 
the green temptation bei rig probably too strong for cattle kept on short 
allowance. Actions-at-law in this country have not been uncommon 
against a defendant for not keoping up bounds or hedges whereby tho 
plaintiffs cattle strayed into places where yew-trees grew, fed on the 
brauches, and so died. 

The period of gestation of the oow is nine months. The normal 
number of the offspring is one, though there are not uncommon 
instances of the cow bringing forth twins, and rare cases of her pro¬ 
ducing three and even more at a birth. In the case of twins, if they 
be male and female apparently, the apparent female is generally barren, 
and is called a Free Martin (Taura probably of Columella, Varro, and 
the ancient Homans). * 

Mr. Jesse (‘ Gleanings of Natural History,’ 1838) states that if tho 
cow has twins, one of them a male and the other a female, the latter 
is always barren; but this is an error. “It is a fact known and 1 
Iwliove almost universally understood,” writes John Hunter in his 
‘ Account of the Free Martin,’ “ that when a oow brings forth two 
calves, and one of them a bull-cnlf, aud tho other to appearance a cow, 
that the cow-calf is unfit for propagation, but tho bull-calf grows up 
into a very proper bull. Such a cow-calf is called in this country a 
Free Martin, and is commonly as well known among the farmers as 
either oow or bull. Although it will appoar from the description of 
this animal that it is a hermaphrodite (being in no respect different 
from other hermaphrodites), yet I shall retain the term free martin to 
distinguish the hormaphrodite produced in this way from those which 
resemble tho hermaphrodite of other animals; for I know that in black 
cattle such a deviation may be produced without the circumstance of 
twins, and even where there are twins, tho one a mole the other a 
female, they may both liave the organs of generation perfectly 
formed.’’ 

Professor Owen in bis valuable edition of Huntor’s ‘Observations’ 
(1837) adds a note from Loudon’s ‘ Magazine of Natural History;’ 
which states that Joseph Holroyd, Esq., of Withers, near Leeds, bad 
a cow which calved twins, a bull-calf and a cow-calf. As popular 
opinion was against the cow-culf breeding, it being considered a Freo 
Martin, Mr. Holroyd was determined to make an experiment of them, 
and reared them together. In duo time tho hoifer brought forth a 
bull-calf, and she regularly had calves for six or seven years after¬ 
wards. Nor aro there wanting other cases of fortuity under similar 
circn instances. 

When a oow has twins and thoy are both bull-calves the calves are 
in every respect perfect buliB, and if cow-calves they are both perfect 
COWB. 

' In tho‘Nouveau Bulletin des Scieneos’is given nil account of a 
cow which produced nine calves at three successive births: first, four 
cow-calves, in 1817; seeond, throe, two of them females, in 1818; 
third, two females, in 1819. With the exception of two belonging to 
the first birth all were nursed by the mother. 

The origin of our present breeds of domestic cattle has been a sub¬ 
ject of much difforence of opinion, arising from the existence of certain 
cattle in an apparently wild condition, and which have been supposed 
to bo descendants of the gigantic Urus described by Caesar as existing 
in England during the Homan invasion. The existence also of the 
remains of the Bison (Biton prison) [Bison] in the Tertiary Beds of 
Great Britain have also sorvod to oonfuso this question. As this ques¬ 
tion is not yot perhaps generally regarded as Bottled, we shaU give the 
opinions of somo of those who have written on the subject. 

Colonel Hamilton Smith, who appears to have taken considerable 
pains in investigating the history of tho Rnminantia generally, and of 
tho Bovine family particularly, places tho fossU species (Rot primir 
tjenins, Bojanus and Owen) under Bos ( Taurus ) Ums, considering the 
wild cattle of Chilliugham and other parks as the white variety. 

Mr. Swainson, in his ‘ Classification of Quadrupeds,' observes that 
all writers agree that the large skulls of oxen found in the more recent 
formations bolonged to a formidable race of these animals which 
existed in Britain in a wild state; that they belonged without doubt 
to the spocios named Uras by Caisar and other ancient writers; and 
that those skulls not only possess a specific distinction, but exhibit the 
type of a form essentially different from that of tho Domestic Ox. 
“ All these skulls,” ho continues, “ are nearly one-third larger than 
those of the Bos Taurus ; they aro square from the orbits to tho occi¬ 
pital crest, and somewhat hollow at the forehead. Tho horns, placed 
at the side -of the above crest, show a peculiar rise from their roots 
upwards; then bending outwards, and then forwards and inwards. 


No domestio races show this turn; but numerous specimens of infe¬ 
rior sizes, found fossil in the Cornish mines, have this shape, and the 
wild bull of Scotland, the only example of this type now known to 
exist, retains it. The domestio oxen, on tho contrary, of whatsoever 
country or breed they may be, have the square concave forehead, with 
the horns rising from tho ends of the frontal ridge. ... It appears 
then that tho ancient Urus, or Wild Bull, was a perfectly wild, savage, 
and untaineable animal. Not only does every account handed down 
from remote antiquity assure us of this, but it is oven verified by the 
only living example of this form we possess, the Bos Scoticus, still pre¬ 
served in one or two of tho northern parks. Although domesticated 
bo far os to live within such precincts without absolute unprovoked 
violence to its keepors, it retains essentially all tho savage characters 
ascribed to tlje more powerful species mentioned by the ancients. 
Like that alBO it possesses when at a mature age a kind of mane about 
two inches long, and its throat and breast are covered with coarse hair. 
Those characters, which are nevor found in the domesticated breeds 
of oxen, were qp doubt much more highly developed in the ancieut 
Urus. Tho second type is tho domestic ox ; tho external characters 
of which, to use tho words of Colonel Smith, are ‘ absolutely the same 
as the fossil Urus, and the wild breeds differ only in the flexure of 
the horns.’ But though theso two types come so near each other in 
external appearance, nothing can bo more different than their moral 
character; the Urus, wild, savage, and untamcable, remains with all 
theso propensities unimpaired and undimiuished from the period of 
its first creation, down to the present day. Tho other, tamo, harmless, 
and enduring, has voluntarily submitted to the service of man from 
the most remote antiquity, and seems to have been a companion of 
the earliest inhabitants of the earth.” 

The allusion here to the Bus Seotious, the name for the Chillingham 
and other wild cattle of this country, is hardly correct. Mr. Vasoy, a 
recent observer, says, in his ‘Ox-Tribe,’ that they do not exhibit more 
wildness than most domesticated animals when allowed to roam without 
restraint; and that their young, when properly reared, aro ns docile 
as those of the ordinary domestic cattle. Nor do they possess a mane, 
as has been frequently asserted. The wild cattle brcod with the 
domestic cattle. Tho cow goes tho same period with young. They 
have the samo number of ribs, and even their white colour at Chil¬ 
lingham is the result of the destruction by order of the owner of all 
spotted calves that are produced. The following account is given by 
Mr. Culley, in Bewick, and, as an early description of theso animals, is 
interesting; but it is evidently highly coloured, and has misled thoso 
who havo relied upon it:— 

“ Their colour is invariably of a creamy white, muzzle black; tho 
whole of tho inside of tho ear, and abqut ono-third of tho outside, 
from tho tips downwards, red ; horns white with black tips, very fine 
and bent upwards ; some of the bulls have a thin upright mane, about 
an inch and a half or two inches long. At tho first appearance of any 
person they set off in full gallop, and at the distance of two or three 
hundred yards make a wheel round, and come boldly up again, tossing 
their heads in a menacing manner: on a sudden they moke a full stop, 
at the distance of forty or fifty yards, looking wildly at tho objuct of 
their siu'prise ; but upon the least motion being made, thoy all again 
turn round and fiy off with equal speed, but not to the same distance; 
forming a shorter circle and again returning with a ladder and nioro 
threatening aspect than before, they approach much nearer, probably 
within thirty yardB, when thoy make another stand, and again fly off; 
this they do several times, shortening their distance and advancing 
nearer till they come within ten yards, when most people think it 
prudent to leave them, not choosing to provoke them further; for 
there is little doubt but in two or three turns more they would niako 
an attack. The mode of killing them was perhaps the only modern 
remains of tho grandeur of ancient hunting. On notice being given 
that a wild bull would be killed ou a certain day, the inhabitants of 
the neighbourhood came armed with guus, Ac., sometimes to tho 
amount of a hundred horse, and four or fire hundred foot, who stood 
upon wallH or got into trees, while the horsomen rode off the bull from 
the rest of the herd, until ho stood at bay, when a marksman dis¬ 
mounted and shot. At some of these huntings twenty or thirty shots 
have beon fired before he was subdued. On such occasions the bleed¬ 
ing vietim grew desperately furious from tho smarting of his wounds 
and the shouts of snvogo joy that were echoing from ovory sido ; but 
from the numlier of accidents that happened this dangerous luodo has 
been little pranked of late years, the park-keeper alone generally 
shooting them with a rifled gun at one shot. When the cows calve 
they hido their calves for a week or ten days in some sequestered 
situation, and go and suckle them two or three times a day. If any 
person come near tho calves, they clap their heads close to the ground, 
and lie liko a hare in form to hide themselves : this is a proof of their 
native wildness, and is corroborated by the following circumstance 
that happened to tho writer of this narrative, who found a hidden 
calf, two days ol<i, very loan and vory weak. On stroking its head it 
got up, pawed two or throe times like an old bull, bellowed very loud, 
stepped back a few steps, and.bolted at his logs with all its force; it 
then began to paw again, bellowed, stepped back, and bolted as before ; 
but knowing its intention, and stepping aside, it missed him, fell, and 
was so very weak that it could not rise, though it made several efforts. 
But it had dono enough, the whole herd were alarmed, and coming to 
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its rescue obliged him to retire; for the dams will allow no person to 
touch their calve* without attaching them with impetuous ferocity. 
When any one happens to be wounded, or is grown weak and feeble 
through age or sickness, the rest of the herd set upon it and gore it 
to death. The weight of the oxen is generally from forty to fifty 
stones the four quarters; the cows about thirty. The beef is finely 
marbled and of excellent flavour. Those at Burton-Constable in the 
county of York were .all destroyed by a distemper a few years since. 
They varied slightly from those at Chillingham, having black ears and 
muzzles, and the tips of their tails of tho some colour: they were also 
much larger, many of them weighing sixty stones; probably owing to 
th: ri"''’ 1 '*”" " pasturage in Holdomess, but generally attributed 
to the difference of kind between those with black and with red ears, 
the former of which they studiously endeavour to preservo. Tho 
breed which was at Drumlanrig in Scotland had also black ears.” 

Mr. Boll (‘British Quadrupeds,’ 1839—the ‘ Ox’), after referring to 
Griffith’s ed. of Cuvier for Colonel Hamilton Smith’s interesting and 
learned dissertation upon the mythology and ancient history of the 
Ox, says, “Whether the ox exist now or has existed within the 
range of sound historical testimony, in its original state, or whether, 
as in the case of the horse, all tho instances of tho occurrence of wild 
oxen of this specios now on record have not been derived from the 
domestic race, fortuitously oscaped from servitude and become wild, is 
a question which it is difficult u not impossible satisfactorily to solve. 
The ancient accounts of the Urui, or Wild Ox, declare it to have been 
an animal of enormous size and great fierconeBS; and the horns arc 
described as being large, spreading, and acute. In this country and 
in many parts of the Continent have occurred numerous fossil bones 
of oxen, with large horns, having the form and direction of those of 
certain broods only of our present cattle, particularly of such ns are 
most wild; as for instance the celebrated wild white oxen of Craven, 
of Chillingham Park, and of Scotland (the Boa Scolicua of some authors). 
I cannot but consider it as extremely probable that these fossil remains 
belonged to tho original wild condition of our domestic ox, an opinion 
which Cuvier appears to have entertained, who calls the skulls ‘ Cranes 
semblables li ceaux d’un bcouf domestique.’ They are found only in 
very recent deposits, frequently in caverns mingled with the remains 
of various other animals, os in tho celobrated cave of Kirkdale, and in 
different pnrts of Cornwall and of Devonshire. I have several teeth 
and some fragments of bones from Kent’s Hole, in tho latter county, 
where they wore found in the same moss with tho remains of the 
elephant, the rhinoceros, the deor, tho bear, and tho hyicna. Cuvier 
however considers that they existed after the destruction of the latter 
species. It has indeed been attempted to prove that the ancient 
remains alluded to, together with the Chillingham and Scottish breed, 
belong to a distinct specific type from tho common domestic ox ; and 
some modifications of structure have been cited in proof of this opinion. 
It does not appear to me however thut those modifications are of suffi¬ 
cient value to constitute specific distinction, as they appertain only to 
parts which are very variable in particular breeds of the domestic 
cattle; they are, some slight differences in the form and direction of 
the hornB, and the existence in old bulls of a short rudimentary mane 
and some hair upon the breast. Now, there is cortainly no point of 
sufficient importance to form a specific distinction, oven were the form 
of the horns less variable than they are in our domestic oxen. We 
require yet a aeries of well-authenticated and well-directed experiments 
on the intermixture of the Scottish or Chillingham cattle with the 
domestic breeds, and the fertile or infertile character of the progeny; 
which, if the views I have so repeatodly stated be correct, would at 
onoe decide the question. K ven Colonel Smith himself, a high authority 
in these matters, although he urges the specific distinction of the two 
animals, says, 1 The character of the domestic oxen is absolutely the 
same as the fossil, and the wild broods differ only in the flexure of tho 
horns and external appearanae, occasioned by the variations of climate, 
food, and treatment.’ But, it may bo asked, do variations of climate, 
food, and treatment produce specific distinctions ? And jrot this dis¬ 
tinction is, as I have just stated, hold both by Colonel Smith and Mr. 
Swoinaon. Upon tho whole I cannot but beliove that the fossil bones 
belonged to the original stock of our domestic ox, and that the wild 
white cattle (the Bo* Scotictu and Urn* Scolicu* of the authors just 
named) approach bo near to it as to leave it a matter of doubt, not 
whether they all belong to the same species, but whether this breed 
be the actual remnant of that original stock, or the descendants of 
domesticated individuals which have resumed in a great degree their 
wild character from having ceased through many generations to feel 
the effects of human domination.” 

In his ‘ History of British Fossil Mammals,' speaking of tho Bo* 
pimigeniut, Professor Owen says— 

“Of this species we have the same examples, short of the still 
preserved living animal, as of the bison; and it is most satisfactory 
to find such proof of the general accuracy of the brief but most 
interesting indications of the primitive mammalian fauna of those 
regions of Kurope, which may be supposed to have presented to the 
Boman cohorts the same aspect as America did to the first colonists 
of New England. 

“ Is the some deposits and localities which have yielded remains 
of the Aurochs (Buon priscu*) there have been found the remains 
of another bovine animal, its equal or superior in size, but differing 


from the Aurochs, precisely as the Boman poets and historians have 
indicated, by the greater length of its horns. 

“The persistent bony supports or cores of the horns likewise 
demonstrate by their place of origin and curvature, the sub-generic 
distinction of the great Urus from the bison, and itM nearer affinity to 
the domestic ox; whence we may infer that it resembled the ox in 
the close nature of its hairy covering, which would make the shaggy 
coat and the mane of the Aurochs more remarkable by comparison. 
It is much to be regretted, for the interests of zoology, that the great 
Hercynian Uri have been less favoured than their contemporary 
Buonlet jubati in the progress of human civilisation, and that no 
individuals now remain for study and comparison like the Aurochs 
of Lithuania. 

“ My esteemed friend Professor Bell, who has written the * History 
of Existing British Quadrupeds,’ is disposed to believe with Cuvier 
and most other naturalists, that our domostic cattle are the degene¬ 
rative descendants of the great Urus. But it seems to me more 
probable that the herds of the newly conquered regions would bo 
derived from the already domestioated cattle of the Roman colonists 
of those ‘boves nostri,’ for example, by comparison with which 
Cajsar endeavoured to convey to his countrymen an idea of the 
stupendous and formidable Uri of the Hcreynian forests. The 
taming of such a specios would bo much more difficult, and his 
certain mode of supplying the exigencies of the agriculturist, than 
the importation of the breeds of oxen already domesticated and in 
uso by the founders of tho new colonies. Apd that tho latter was 
the chief if not tho sole source of the ox of England, when its 
soil began to bo cultivated under the Roman away, is Btrongly indicated 
by the analogy of modern colonics. The domestic cattle, for example, 
of the Anglo-Americans have not boon derived from tame descendants 
of tho original wild cattle of North America; there, on the contrary, 
the bison is fast disappearing before the advance of tho agricultural 
settlers, just as tho Aurochs and its contemporary the Unis havo 
given way before a similar progress in Europe. 

“ With regard to the great Urus I believe that this progress has 
caused its utter extirpation, and that our knowledge of it is now limited 
to deductions from its fossil or semi-fossil remains.” 

There seems to be little doubt then that the Fossil Ox (Bo* 
primigenius) is entirely extinct, and that all our domostic and wild 
cattle belong to Bo* Taurus. 



English hull (Boa Taurus), sliort-liovncd. 


^ B. Indicu*, tho Zebu, has tho following specific characters:— 
Forehead convex j withers with a more or toss large fleshy hump; 
dewlap deep, waved; the upper part of tho rump shelving very 
much. Amongst scientific writers this animal has had many 
designations. It is the Bo* Indicu* of Linnaeus, the Bo* domuticu* 
of Hodgson, the Bo* Tawrut Indicu* of Fischer, Bo* Zebu of J. Brookes, 
Bo* Taurus Zebu of Wagner. Varieties or particular breeds havo also 
obtained a number of distinct appellations,—Little Indian Buffalo, 
Indian Bull, Great Indian Ox, Guu Bullock, Sacred Bull, Madras Ox, 
Madhu Givi Oxen, Seringapatam Oxen, Two-Humped Zebu, Hornless 
Zebu, Bucliarian Ox, Nepaul Ox, and Javanese Cow. 

The domesticated Zebus vary much in their size and the direction 
of their horns, but are generally distinguished by a fatty elevated 
hump below the neck and over the withers. 

The horns of some are short and suberect (Indian Ox), in others 
comparatively long and pointed backwards, with an inclination to 
curve inwards, as in the more common breeds (Zebu). The ears of 
some are of ordinary size and position (Zebu); fn others pendulous 
(Indian Ox). _ The dewlap is more or less developed, in some very 
largely.. Their colour varies from a light ashy-gray to a milk-white, 
and their size from the stature of an ordinary bull to that of a large 
mastiff. Many of these varieties may be seen in the gardeus of the 
Zoological Society in the Regent’s Park. Tho limbs of all are deer¬ 
like and elegant. They “are spread,” says Mr. Bennett, “over the 
whole of southern Asia,, the islands or the Indian Archipelago, 
and the eastern coast of Africa, from Abyssinia to the Cape of Good 
Hope.” 

In many parts of India the Zebu is placed under the saddle or 
harnessed to a carriage, and travels at an easy rate. It must have 
lost much of its fleetnese, if the more ancient writers are to be 
■credited; for they speak of 60 or 00 miles a day as its usual pace, 
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whilst the modems only allow it 20 or 30 miles. The beef is not 
bad, but is neither so' Bwect nor so good as that of the common 
Ox, the hump always excepted, which when well cooked is very 
delicate. 

The Zebus bear a charmed life among the Hindoos, who venerate 
them and hold their slaughter to be a sin; though they do not object 
to work them. There are however some particularly sanctified Zebus, 
who lead an easy life, wandering abuut the villages at their ease, and 
taking their pleasure and their food where they list, if not prevented 
by the contributions of the devout. 



Indian Ox, or Zebu (Bus Intlirm), lnrjc variety. 


inhabits the margins rather than the interior of primicval forests. 
They never ascend tho mountains, and adhere liko the rhinoceros to 
the most swampy siteB of the district thoy inhabit. There is no 
animal upon which ages of domesticity navo made so small an 



Skull and Hums of the Amec. 


They may bo seen every day wandering at large in the streets of 
Calcutta eating rice, grain, and flour in the bazaar ; and the utmost a 
native docs when he secs them honouring his goodB too much, is 
to urge them by the gentlest hints to taste some of tho good things 
on his neighbour’s stall. The superstitious regard for these animals 
accounts for the use of cow-dung in the representation of objects on 
the walls. This substance is also collected and dried oud used for 
cooking food, apparently with a religious object in view, as it is used 
in Calcutta where wood is in abundance. 

Mr. Bennett in his work on the ‘ Oardena and Menugerie of the 
Zoological Society,’ lias expressed an opinion that the Zebu is but a 
variety of the common Ox, but Mr. Vasey observes that the number 
of the vertebras and the period of gestation both differ from that of 
the Ox. 

B. Dante, tho Dante. Face rather narrow; forehead very flat, 
with the horns on the side of the high occipital ridge; withers 
with a small but distinct hump. This animal is not so well known 
as the preceding. It is the Boi r elegant et parvus Africanus of Belon ; 
Jurenca sglrestris of Alpinus, Bus Bubal us Afncanus of Brisson ; Salam 
Buflalo, Dwarf Bull, Egyptian Zebu, of variouB writers. Long in 
his ‘ Egypt ’ Bays that this animal agrees better with the humped 
cattle on the ancient Egyptian tombs than with the Zebus. Mr. 
Whitfield brought a pair of those animals to England. The bull is 
still living in the gardens of the Zoological Society. He is white, 
with o few brown specks on the head. The female is yellow-brown, 
with a very narrow head. 

Bubalus. Horns depressed or Bubtrigonal at the base, inclining 
upwards and backwards, conical, and bending upwards at the tip on 
a plane rather in front of the occipital ridge; forehead rather trans¬ 
verse, convex, shelving before and behind; the internmxillaries 
elongate, extending back, und between the nasal and cheek-bones; 
teats in a cross series, the outer one rather before the others. 

B. braehycerus, the Zamouse, or Bush Cow. Forehead flat; horns 
short, thick, depressed at the base; ears very large, strongly fringed 
on the edge, and with two divorging strongly-fringed lines within; fur 
short, close, brown. This is tho Bos Bubalus of Children, and Bos 
Gaffer of Ruppell. This animal, according to Dr. Gray, who has 
described one in the Surrey Zoological Gardens, differs from tho 
buffalo and all other oxen in several important characters, especially 
in the large sizo and particular bearding of the ears, and in being 
totally deficient of any dewlap. It also differs from the buffalo in 
its forehead being flatter, and quite destitute of the convex form, 
which is so striking in all the varieties of that animal. 

B. Buffalos, the Buffalo. Forehead oonvex, rounded; horns large, 
flattened at the base, block on the plane of the face, bent down and 
recurved at the tip; ears quite half the length of the head, slightly 
ciliated; fur rough, irregular, bristly, ofton very far apart, on the 
face before the eyes two-rowed. This animal is the Bos Bubalus of 
Brisson; the Bos Bubalis of Linnaeus; Buffle, French ;• and BUffel, 
German. A variety was called by Shaw Bos Amec, which is the 
Bubalus A ma of Hodgson. 

Mr. B. H. Hodgson, who has by his labours thrown so muoh light 
upon Indian zoofogy, says of the Indian Buffaloes: “ The Bhatnsa, or 
Tame Buflalo, is universal in India. The Arua, or Wild Buffldo, 


impression as upon tho Buffalo, tho tamo being still most clearly 
referriblc to tho wild onos at present frequenting all the great swampy 
jungles of India. In the wilderness as in the cow-house thero is a 
marked distinction between tho long ( macrocenit) and eurved-homed 
(spirocerus) buffaloes. 

“ The Arua ruts in autumn, gestating ten months, and produces 
ono or two young in summer. It lives in large herds, but in tho 
season of lore the most lusty males lead off and appropriate several 
females, with which they form small herds for the time. The Wild 
Buffalo is fully uue-third larger than the largest tume breeds, measuring 
104 feet from snout to vent, and 6 or tij feet high at tho shoulders, 
and is of such power and vigour as by iiis charge frequently to 
prostrate a well sized elephant. It is remarkable for the uniform 
shortness of tho tail, which docs not extend lower than the hock, for 
tho tufts which cover the forehead and knees, and lastly for tho groat 
size of its horns. They are uniformly in high condition, so unlike the 
leanness and angularity of the Domestic Buflalo, even at its best.” 

The Buffalo has been introduced into Italy, where it is made very 
useful as a beast of btfrden, its great strength giving it an advantage 
over horses and ordinary oxen, in tile marshy and swampy districts 
where the roads are frequently two or throe feet deep with mud. A 
singular fact with regard to them is, thut they tlirivo best in those 
districts which are most infected with malaria. The Manilla Buffalo 
is also a variety of this species. 

B. Gaffer, the Gape Buffalo. • Homs black, extremoly large, and 
flattened at their base, where they cover the front, having a direction 
from within outwards and downwards, and then again elevated at 
their point; ears rather pendant, and covered by tho horns; devdap 
largo and pendant; skin with harsh hairs nu inch long of a deep 
brown or black colour. Size great, and proportions massive. 



This is the Bos Gaffer of Sparmann and other naturalists. Also 
known by the name of the Cape Ox. It is a native of South Africa. 

The Cape Buffalo congregates in large hords. Thunberg and his 
companions came suddenly upon a mass of 509 or 600, which were 
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grazing in a plain skirted by a wood. The beoato did not see the 
intruders till they came within three hundred paean, when the whole 
herdTifted their heads and stood at a gaze. After a while the buffaloes 
stooped their heads again to feed, and six of the party (three Euro¬ 
peans and three Hottentots), who carried muskets and were accom¬ 
panied by others armed with javelins, marched up to them within forty 
paces, when the herd again lifted their heads and were saluted with 
a volley, which instantaneously dispersed them, leaving their wounded 
to follow as they could. One of these, an old bull, made the travellers 
fly, but fell beforo he reached the wood. This beast was very thick 
in the body, with short legs, of a dark-gray colour, and almost 
destitute of hairs. But if a herd may be approached thus safely, a 
single outlying Jmll or a wounded one appears to be a most formidable 
antagonist. The author last quoted was botanising in a wood rather 
behind his companions, when Auge, the gardener of the expedition 
who went first, suddenly encountered a large old male buffalo, which 
was lying down quite alone in a spot of a few squaro yards free from 
bushes. No sooner did the beast discover the poor gardener than he 
rushed upon him with a terrible roar. Auge turned his horse short 
round behind a great tree, so as in some measure to get out of the 
right of the buffalo, which now charged straight towards the sergeant 
who followed, and gqred his horse in the belly so terribly that it 
instantly fell on its bsflk, with its feet turned up in the air and its 
entrails hanging out, in which state it lived almost half an hour. 
In tho meantime the gardener and sorgeant had climbed up into trees 
for safety. fThunberg intent upon his botanising, and with his ears 
filled with tho rustling of the branches in the narrow pass where he 
was against his saddle and bnggagd, heard nothing of all this, though 
so near. But the buffalo had not done yet. The sergoant had 
brought two horses with him for his journey, a.One of them, as we 
have seen, hail been already dispatched; the other now stood just in 
tho way of the buffalo as he was going out of the wood. As soon as 
the infuriated beast saw this second horse he attacked it eo furiously 
that ho not only drove his horns into the horse's breast and out 
again through the very saddle, but threw it to the ground with such 
violence that it instantly expired, and all the bones of its body were 
broken. Just os tho buffalo was thus engaged with this last horse, 
Thunborg came up to the opening and beheld the frightful scene. 
The wood was so thick that lie had neither room to turn his home 
round, nor to get on one sido; he therefore was obliged to tako 
refuge upon a tree into which lie climbed, leaving his horse to its 
fate. But the buffalo had satiated liis rage, or did not distinctly see 
the new object, for after his second exploit lie turned suddenly round 
and went off. Thunberg found his companions half dead with fear, 
indeed the gardener was so affected that he could scarcely Bpeak for 
some days after, and the two surviving horses were discovered 
shivering with fear, and unable to make their escape. (‘ Travels.’) 



Cupe UuflUlo (Bubaha Ouffcr ), 


Sparrmann (' Voyage to the Cape,’ voL ii.) gives a graphic description 
of . the Bhooting of one, and of the unconquerable spirit of the animal 
even in death. Bfe can only find room for the final aot of the tragedy. 
“ During his fall,lMd before he died," writes Sparrmann, “ he bellowed 
in a most stupendous manner; and this death-song of his inspired 
every one of us with no small degree of joy on account of the victory 
we had gained: and so thoroughly steeled frequently is the human 
heart against the sufferings of tho brute creation, that we hastened 
forward in order to enjoy the pleasure of seeing the buffalo struggle 
with the pongs of death. I happened to be the foremost amongst 
them; hut think it impossible ever to behold anguish, accompanied 
by a savage fiesamess, painted in stronger colours than they were jn 
the countenan4Bk this buffalo. I was within ten steps of him, when 
he perceived mejand, bellowing, raised himself suddenly again.on his* 
legs. I hays had reason to believe since, that I was at the time very 
ntueh' frightened; for before I could well take my aim I fired off my 
gun, and (he shot miseed the whole df his huge body, and only hit him in 


the hind legs, as we afterwards discovered by the size of the ball. 
Immediately upon this I fled away like lightning in order to look out 
for some tree to climb up into." The same author gives the following 
as the measurement of a buffalo:—Length 8 feet, height 54 feet, and 
the fore legB 24 feet long: the larger hoofs 5 inches over. The dis¬ 
tance between the points of the horns he states to be frequently 5 
feet. They are black, and the surface, to within about a third part of 
them, measured from the base, is very rough and craggy. A very 
lively account of a buffalo-hunt is also given by Bruce. He guesses 
the weight of a bull that be assisted In‘killing at nearer 60 than 
40 atones. The horns, from the root, following the line of their 
curve, were about 52 inches, and nearly 0 inches where thickest in 
circumference. 

The Cape Buffalo delights in wallowing in the mire, and when 
heated by hunting throws himself into the first water he reaches. 

The flesh is described by some as good and high flavoured, by 
others as ill-grained and coarse. The difference in those accounts is 
probably to be traced to the sex, age, and condition of the animals 
eaten. - The rhinoceros-like hide is much sought after for harness, Ac. 

The horns of the domesticated oxen of the Cape grow to an 
enormous size. 

Anoa. Horns subtrigonal, nearly parallel, round at the tip, depressed 
at the base, and slightly keeled on the inner edge, straight nearly on 
the plane of the face on the hinder edge o£ the frontal ridge. 
A. depreasicornia, the Anoa. Reddish-brown, with three small white 
spots on the cheek. Male black, spot on cheek white. Femalo and 
young brownish-black. This animal was first described by Colonel 
H. Smith from a head and horns in the College of Surgeons. [Anoa.] 
He regarded it as an antelope. Since then Quoy and Gaimard have 
figured the whole animal, and a specimen exists in the British Museum. 
This was brought from Celebes. 

Biboa. Homs depressed at tho hose, directod outwards, posterior 
on the hinder ridge of the frontal bone, which is often very prominent, 
recurved at the tips. Withers high, keeled, supported by the spinous 
processes of the dorsal vertebra;, and suddenly lower behind. Tho 
intermaxillarics are short and triangular, and do not reach to the 
nasals. There are three species which Professor Lundovall regards as 
subvarieties of n variety of the common bull. B. frontatia, the Gayiil. 
It is the Boa frontalia of Lambert; the Boa O'nyeua of Colebrooke ; 
Gavaya, Sansc.; Gavai or Gaydl, Hind.; Gobaygoru, Beng.; Gaujan- 
gali, rent.; Metliana, Mountaineers (Cuds, Ac.) oast of Silhet; Shitfl, 
Mountaineers (Cfids) east of Chatgaon; J'hongnua, Mugs; Ntinec, 
Binnas; Oauvera, Coylon. 

It is nearly of the size and shape of the English bull. It has short 
horns, which are distant at their bases, and rise in a gentle curve 
directly out and up : a transverse section near the hose is ovate, the 
thick end of the section being on the inside. The front is broad, and 
crowned with a tuft of lighter coloured long curvedhair. The dewlap 
is deep and pendant. It has no mane nor hump, but a considerable 
elevation over the withers. The tail is short, the body covered with 
a tolerable coat of straight dark-brown hair; on the belly it is lighter 
coloured; and the legs and faae are sometimes white. (Roxburgh.) 

Dr. Buchanan states that the ory of the Gaydl has no resemhlimce 
to the grunt of the Indian Ox; hut a good deal resembles that of the 
buffalo. It is a kind of lowing, but shriller, and not near so loud as 
that of the European Ox. To 'this the Gaydl, in Dr. Buchanan’s 
opinion, approaches much nearer than it does to the buffalo. Mr. 
Macrae states that the Gaydl is found wild in the range of mountains 
that form the eastern boundary of the provinces of Aracan, Chitta¬ 
gong, Tippera, and Silhet. The Cficis, or Limetas, a race of people 
inhabiting the hills immediately to the eastward of Chittagong, 
havo herds of them in a domesticated state. Tho animal is called 
Oabay in the Hindoo 'Sdstro,' but seems however to be little 
known beyond the limits of its nativo mountains, except to tho inha¬ 
bitants of the provinces above mentioned. Tho same author informs 
us that the Gaydl is of a dull heavy appearance; hut at the same 
time of a form that indicates much strength and activity, like that of 
the wild buffalo. Its disposition is gentle; even in the wild Btato on 
its native hills it is not considered dangerous, never standing the 
approach of man, much less sustaining his attack. The Cficis hunt 
the wild ones for the sake of their flesh. The Gaydl is a forest 
animal, and prefers the tender shoots and leaves of shrubs to grass; 
it never wallows in mud. like the buffalo. It is domesticated by the 
Cticis, but does not undergo any labour. The cow goes 11 (?) months 
with young, gives but little milk, and does not yield it long; but that 
little is remarkably rioh, almost equalling cream, whioh it resembles 
in colour; the Cfiols however do not mime any use of tho milk, but 
rear the Gaydls entirely for their flesh and skins, of which last, or 
rather their hides, they form- their shields. These domesticated herds 
roam at large in the forests near their village during the day, but 
return of their own accord at evening, being early taught to do this 
by being fed when young every night with - salt, or which these animals 
are very fond.' The Hindoos, in the province of Chittagong, will not 
kill this Gaydl (their' Oabay), whiah they hold in equal veneration 
with the cow, but they hunt and kill another Gaydl (As’l Gaydl or 
SeloS) as they do the .wud buffalo. The form of the animal, and the 
way in which it conies its head, wffl be understood from the following 
figure, which is reduced from that by a native artist, prefixed to 
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Mr. Colebrooke's paper (‘Aaiatio Researches,’ vol. viii.), to which we 
refer the reader for further interesting particulars. 



The Gaytl {Biboa front alii). 

Mr. Bird proved that the Gaydl will breed with the common Indian 
bull. He brought a domesticated female Gaydl from Chittagong to 
Dacca, directed a common bull (of the breed Ddswdli, a Zebu of the 
common kind found in the middle districts of Bengal), which the 
female received upon being blinded with a cloth thrown over her eyes. 
The offspring was a cow resembling mostly the Gaydl mother; and 
from that cow, impregnated by a bull of the some common breed, 
another cow was produced, which also had grown up, and was in calf 
by a common bull when Mr. Bird wrote his account. (‘Asiatic 
Researches,’ vol. viii) 

General Hardwicke gives a figure of the head of the true wild Gaydl, 
or as the natives term it, the Asseel Gaydl (a female), from the south¬ 
east frontier of Bengai The space between the points of the horns 
was 14 inches. 



Head of truo or Aucel Gaydl, female ( Bibo* frontalu). South-east frontier 
of Bengal (from Hardwicke}. 

The Gyall ( Bot frontalu, Lambert) is evidently not a distinct 
species. 

Mr. Lambert observes that the hair of the hide is soft; there is no 
crest; the lower lip is white at the apex, and bristled with hairs. 
The band of the forehead, inoluding the bases of the horns, is lead- 
colour ; the horns themselves are pale. Length from the tip of the 
nose to the end of the tail 9 feet 2 inches; from the tip of the hoof 
of the fore foot to the top of the rising of the back 4 feet 1\ inches; 
from the tip of the hoof of the 'hind leg to the highest part of the 
rump 4 i feet. 

Mr. Harris, in his letter to Mr. Lambert, after identifying his 
animal with Mr. Lambert’s drawing, writes thus:—“ The animal 
. . . which I havo kept and reared these last seven years, and 
know by the name of the Gyall, is a native of the hills to the north¬ 
east and east of the Company’s province of Chittagong, in Bengal, 
inhabiting that range of hills which separates it from the eountry of 
Aracan. The male Gyall is like our bull in shape and appearance, 
but I conceive not quite so tall; is of a blackish-brown colour; the 
horns short, but thick and strong towards the base, round which and 
across the frons the hair is bushy and of a dirty-white colour; the 
chest and forehead are broad and thick. He is naturally very bold, 
and will defend himself against any of the beasts of prey. The female 
differs little in appearance; her horns are not quite so large, and her. 

hat. hist. niv. vnt„ T. 


moke is somewhat more slender; she is very quiet, is used for all the 
P ur P®*?* °f the dairy, as also (I have been informed by the natives) 
for tilling the ground, and is more tractable than the buffalo. The 
milk which these cows give has a peculiar richness in it, arising, I 
Bhould conceive, from their mode of feeding, which is always on the 
young shoots and branches of trees in preference to gross. I oon- 
stantly made it a practice to allow them to range abroad amongst the 
hula and jungles at Chittagong during the day to browse, a keeper 
attending to prevent their straying so far ns to endangeltloBing them. 
They do not thrive in any part of Bengal so well os in the afore¬ 
mentioned province and in the adjoining one, Tipperah, where I 
believe the animal is also to be found. I have heard of one instance 
of a female Gyall breeding with a common bull.” 



Head of Gyall (Boa front alii). * I.lnn. Trans.’ 

The Jungly-Gau, Bceuf des Jonglos of M. Duvauce], Bo* Syllietanu* 
of F. Cuvier, is not a distinct species. l)r. Gray says that Duvaucol's 
drawing was taken from a .hybrid specimen bred between a domestic 
Gyall and a Zebu. It was npvor alive in Paris, nor seen alive by 
M. Duvaucel. 



Jungly-Gau (Bot Sylhelanut ), nulls. 


B. Oaurui, the Oour or Gaur. Hind hoof only half the size of the 
front hoof. Colour brown ; legs white. This is the Bo* Oour, Traill ; 
Bo* Gauriu, Col. Smith ; Bo* aculeatut, Cuvier. 

Dr. Traill remarks that the only animal which appears to have 
affinity with tho Qour is the Bo* Gavteu* of Colebrooke, but the very 
different form of its head, the presence of a distinct dewlap, and the 
general habit of the Gaijal or Gaydl, distingish it from the Gour. 
Captain Rogers assured Dr. Traill that neither tho descriptions in 
Mr. Colebrooke's communication nor tho ligure of tho Gaydl that 
accompanies them had any greater resemblance to the Gour than 
that general one which subsists botween all the animals of this genus. 

The size of the animal is considerable. Dr. Traffi gives the dimen¬ 
sions of one not fully grown, which measured frodVtip of nose to end 
of tail 11 feet 11} inches; from the hoof to the withers 5 feet 
111 inches; and from the withers to the sternum 3 feet 6 inches. 
“ The limbs have more of the form of tho deer than any other of the 
bovine genus.” 

The Gour, according to Captain Ropers, occurs in several mountain¬ 
ous ports of Central India, but iB chiefly found in Myn Pit or Mine 
Paut, a high insulated mountain with a tabular summit, in the 
provinoe of Sergojah, in South Bahar. ." This table-land is about 
38 milos in length by 24 or 25 miles in medial breadth, and rises 
above the neighbouring plains probably 8000 feet The sides of the 
'mountain slope with considerable steepness, and are furrowed by 
streams that water narrow valleys, the verdant bonks of which are 
the favourite haunts of Oours. On being disturbed they retreat into 
the thick jungles- of saul-trees which cover &e sides of the whole 
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range. The south-east side of tho mountain presents an extensive 
mural preoipice from JO to 40 feet high. The rugged slopes at its 
foot are covered by impenetrable green jungle, and abound with dens 
formed of fallen blocks of rook, the suitable retreats of tigers, bears, 
and hyenas. The western slopes are less rugged, but the soil is 
parched, and the forests seem withered by excess of heat. The 
summit of the mountain presents a mixture of open lawns and woods. 
There wero once twenty-five villages on Myn P&t, but these have been 
long deserted) on account of the number and ferocity of the beasts of 

a . On this mountain however the Gour maintains his seat. The 
ana assert that even the tiger has no chance in combat with the 
full-grown Qour, though he may occasionally succeed in carrying off 
an unprotected calf. The Wild Buffalo abounds in the plains below 
the mountains, but he so much dreads the Qour, according to the 
natives, that he rarely attempts to invade its haunts; and the hunting- 
party only met with three or four umas on the mountain. The 
forests which shield the Gour abound however with Hog-Deer, 
Saumurs (Sambur Deer), and Porcupines.” Captain Rogers, who 
furnished the above account, hunted the Gour in these wild arid 
romantic retreats, and the animal, it appears, when hit faces his 
adversary, ready to do battle. A short bellow, imitated best by the 
syllables ugh-ugh, waifbe only cry heard from the Gour, and that 
not until after it had glm wounded. August is the month in which 
the calf is generally dropped, and the period of gestation is twelve 
months. The large quantity of milk given by the cow is averred to 
be occasionally so rich as to cause the calf s death. The first year the 
native name of the bull-calf is .Purdrah; the cow-calf is called 
Pardeah ; and the full-grown cow Gotirin. The Gours herd together 
in parties varying from ten to twenty; they browse on the leaves and 
tender shoots of trees and shrubs, and also on the bonks of the 
streams. In the cold weather the oaul-forestsaro their places of con¬ 
cealment, and tho heatB bring them out to feed in tho green lawns and 
valleys. They do not it seems wallow in swamp and mire like the 
Buffalo. If tho natives are to be credited the Gour will not brook 
captivity; even if taken very young the mountain-calf droops and 
dies. (‘ Edinburgh Philosophical Journal,’ voL xL) Mr. Hodgson says 
it is exceedingly difficult to roar the Uour in confinement, although 
attempts are constantly being made by the Court of Nepaul. 

General Hardwicke (‘ Zoological Journal,' vol. iii.) gives a figure of a 
pair of horns of tho “ Boa (Jour, or wild bull of the mountainous district 
of Hamgurh, and tablo-landof Birgoojahs,” from which our cut is takeu. 
The Gour to which they belonged was killed, as General Hardwicko 
believed, by the same hunting-party described by Captain Rogers, and 
thoy wore presented to the General by the principal member of that 
party. Major Roughsedge. Theso horns were 15 inchos between 
the tips. 



llurns of Gear (Ilua Guur ). Ilsrdwicko. 

B. Banting, the Banting, or Sumatran Ox. Colour black, distinct 
largo spot on rump, and legs white. This is tho Boa Banting of Sir 
Stamford Raffles, Boa leucoprymmu of Quoy and Guimard, Boa Son - 
tlaicua of Miillor. It is a uative of Java, Borneo, and Bali. There is a 
stuffed specimen and skeleton in the British Museum. Vasey in his ‘ Ox- 
Tribe,’ has given a figure, and observes that it “ bears some resemblance 
to the Gour, but in the skeleton of the Gour the sacrum consists of 6 
vertebras and the tail of 19, while in the skeleton of the Banting the 
sacrum consists of but 4 vertebra) and tho tail of 18.” 

The next genus is Biton, of whioh there ore two speoies, one 
European, the other American. [Bison.] 

Poephapna. Hops suboylindrical, curved outward on the front of 
tho oocipital ridy^kose hairy, with a narrow bald muffle between the 
nostrils; hoofs fflQRerately thick, not dilated or expanded on the 
outer side, square and straight in front; tail moderate, not reaching 
to the hocks, and covered with long hair; teats four, narrowing behind. 
There is but one species, P. gnmniena, the Tak, or Sarlyk. It is 
black; the book and tail often white. It is the Boagnmniena of 
Linnaeus; Boa Pofphagua of Colonel H. Smith. It has also been 
called the Grunting Ox, the Grunting Bull, Svora-Goy, and Bubul. 
There are several varieties, called the Noble Tak, the Plough Yak, the 
Ghainorik, and Wild Yak. The following notices of the Yak are 
given in the Catalogue of the British Museum:— 

“ The Yaks dislike the warmth "of summer, and hide themselves in 
the shade and water; they swim well; both Bexes grunt like a pig. The 
calves are covered with rough black curled hair, like a curled haired 
d;>g. When of three mouths old th4y obtain the long hair on the body 


and toil. They willingly livo with the common cows, and breed with 
(hem. The long white hairs of the tail are dyed rod to form the 
tufts of hair on the caps of the Chinese. (Pallas, ‘ Act. Acad. Petrop.' 
1117, 250.) 

" The Yaks used for the plough are ugly and short-legged, and hold 
their heads veiy low. The beautiful long silky hair hanging from 
below the belly is almost if not entirely wanting in them, no less 
than the bushy tail, which their avaricious owners commonly cut off 
as an article of trade. They are guided by the nose. (Hoffmeistor, 
* Travels in Ceylon,’ Ac., 441.) 

“ The Yak-Ox used in riding is an infinitely handsomer animal. It has 
a stately hump, a rich silky hanging tail nearly reaching tho ground, 
twisted horns, a noble bearing, and an erect head (p. 441). They are 
very shy, and kick 'frith their hind feet, turning their hoad round 
perpetually, as if about to gore their riders (p. 443). 

“ Our broad-footed Yak-Ox is the beast witn the thick silky white 
fringe under the body, and the bushy tail, both of which sweej> the 
ground. .... As the steepness increased, these poor animals 
began to moan, or rather grunt, in the most melancholy manner, and 
this unearthly music gradually rose to such a violent rattle, that 
driven rather by its irksome Bound than by the discomfort of our 
saddlelesH seat, we dismounted at the end of the first half-hour 
(P- 443)." 

The Yak, or Chauri Gati, inhabits all the loftiest plateaus of high 
Abio, between the Altai and the Himalaya, the Belur Tag, and the 
Peling Mountains, and is found tame as well os wild. It cannot live 
on the south Bide of the Himalaya beyond the immediate vicinity of 
the snow, wherethetrihosofCachars on the juxta-nivean regions of the 
sub-Himalayas roar large herds of it, and cross-breed with the 
common-ox. Thoy rut in winter, and produce young in autumn. 
Caecum simple, not sacked, nor banded, four inches long; ribs 14 
or 15 pairs; true dorsal ridge confined to the withers; dewlap nono. 
(Hodgson.) 

Oviboa. Horns very wide, and touching each other at their base, 
then applied to tho sides of tho head, and having the points suddenly 
turned up; no naked muzzle, and no furrow on the upper lip; 
chanfrein narrow at tho etui, very square, resembling that of tho 
sheep; ears short; limbs robust; tail very short. 

O. moachatua, tho Musk Ox. Size of Highland cattle; horns broad at 
origin, covering the brow and wholo crown of tho head, and touching 
each other throughout from before backwards. As each horn rises from 
its flatly convex base, it bocoines round and tapering, curving directly 
downwards between the eye and the ear, until it reaches the angle of 
the mouth, when it turns upwards in the segment of a circle to above 
tho lovel of the eye ; for half its length it is dull, white, and rough, 
and beyond smooth and shining; near the point it becomes black. 





Musk-Ox (Oviboa moachatua). 

General colour of the hair brown, long, matted, and rather curled 
on the neok and between the shoulders, where it is rather grizzled, on 
the back and hips long but lying smoothly; am the shoulders, sides, 
and thighs it is so long as to bang down below the middle of the leg. 
There is on the centre of the book a mark of a soiled brownish-white, 
called by Captain Parry the saddle. On the throat and chest the 
hair is very straight and long, and together with the long hair on the 
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lower jaw, hangs down like a beard and dewlap. The short tail is 
concealed by the fur of the hips. There is a largo quantity of fine 
brownish ash-coloured wool or down among the hair covering the 
body. The hair on the legs is short, dull brownish-white, unmixed 
with wooh The hoofs are longer than those of the Caribou, but so 
similar in form that it requires the eye of a practised hunter to 
c stinguish the impressions. In the cow, which is smallor than the 
L ill, the horns are smaller, and their bases, instead of touching, are 
separated by a hairy space. The hair on the throat and chest is also 
shorter. 

This is the Boouf Musquri of Jeremie; Musk-Ox of Drage, Dobbs, 
Ellis, Pennant, Hearne, and Parry; Bos mosekatvs of Gmelin, Sabine, 
and Kichardson (Parry’s ' Second Voyage ’); Matoeh Moostoos (Ugly 
Bison) of tho Cree Indians; Adgiddah-yawsch (Little Bison) of the 
Chepewyans and Copper Indians; and Oomingmak of the Esquimaux. 

Tho Barren Lands of America lying to tho northward of the 60th 
parallel are the principal habitations of the Musk-Ox. Tracks were 
once Been by Hearne within a few miles of Fort Churchill, in 1st. 59“; 
and he saw many in his first northern journey, in about lat. 61“. 
Kichardson was informed that they do not now come so far to the 
southward even on the Hudson’s Bay shore; and he adds that farther 
to the westward they are rarely seen in any numbers lower than 
lat. 67°, although, from portions of their Hkulls and horns which are 
occasionally found near the northorn borders of the Great Slave Lako, 
he thinks it probable that they ranged at no very distant period over 
the whole country lying between that great sheet of water and the 
Polar Sea. He had nut heard of their having been seen on the banks 
of Mackenzie’s liivor to the southward of Great Bear Lake, and ho 
statos that they do not come to tho south-western end of that lake, 
although they existed in numbers on its north-eastern arm. “ They 
range,” continues he, “ over the islands which lie to the north of the 
American continent, so far as Melville Island, in‘lat. 75°, but they do 
not, like the rein-deer, extend to Greenland, Spitsbergen, or Lapland. 
From Indian information wo learn that to tho westward of the Rocky 
Mountains which skirt the Mackenzie there is an extensive tract of 
barren country, which is also inhabited by the musk-ox and rein-deer. 
It is to the Hussion traders that we must look for information on this 
head; but it is probable that, owing to tho greater mildness of tho 
climate to the westward of the Kooky Mountains, tho musk-ox, which 
affects a cold barren district, where glass is replaced by lichens, does 
not range so far to tho southward on the Pacific coast as it does on 
the shores of Hudson's Bay. It is not known in New Caledonia nor 
on the banks of the Columbia, nor is it found on tho Kucky Mountain 
ridge at the usual crossing places near the sources of the Peace, Elk, 
and Saskatchewan rivers. It is therefore fair to conclude that the 
animal described by Fathers Marco do Nija and Gomara as an 
inhabitant of New Mexico, and which Pennant refers to the musk-ox, 
is of a different species. The musk-ox has not crossed over to the 
Asiatic shore, and does not exist in Siberia, nlthongh fossil skulls 
have been found there of a species nearly allied, which lias been 
enumerated in systematic works under the name of Ovibos Pallantis. 
The appearance of musk-oxen on Melville Island in the mouth of May, 
as ascertained on Captain Parry’s first voyage, is interesting, not 
merely us a part of their natural history, but as giving us reason to 
infer that a chain of islands lies between Melville Island and Cape 
Lyon, or that Wollaston and Banka’ Lands form one great island, 
over which the migrations of the animals must have been performed. 
The districts inhabited by tho musk-ox are the proper lands of the 
Esquimaux; and neither the northern Indians nor the Crees have 
an original name for it, both terming it Bison with an additional 
epithet.” 

Sir. John Kichardson, who had the best opportunities of coming at 
tho truth, informs us that the country frequented by the Musk-Ox is 
mostly rocky, and destitute of wood, except on the banks of the larger 
rivers, which are more or less thickly clothed with spruce-trees. 
Their food, ho tells us, is similar to that, of the Caribou, grass at one 
season and lichens at another; and the contents of its paunch are 
eaten by the natives with the same relish as that with which thoy 
devour the * nerrooks ’ of the Caribou. Tho dung is voided in round 
pellets, which are larger than those which come from the Caribou. 
The animal tour fast, short as are its legs, and hills and rocks are easily 
climbed by this ox of the northern deserts. One pursued by Kichard- 
son’s party on the banks of tho Coppermine Hiver scalod a lofty sand- 
cliff with so great a declivity that they were obliged to crawl on hands 
and knees to follow the chase. Tho musk-oxen assemble in herds of 
from twenty to thirty, are in their rut about the end of August and 
beginning of September, and bring forth one calf about the latter end 
of May or beginning of June. Hearne accounts for the few bulls 
which are seen by supposing that they kill each other in their contests 
for the oows. 

Richardson thus graphically describes the terror of a huddled herd: 
—“ If the hunters keep themselves concealed when they fire upon a 
herd of musk-oxen, the poor animals mistake the noise for thunder, 
and, forming themselves into a group, crowd nearer and nearer 
together as their companions fall around them; but should they 
discover their enemies by sight, or by their sense of smell, which .is 
very acute, the whole herd seek for safety by instant flight. The bulls 
however are very irascible, and particularly when wounded, will often 


attack the hunter, and endanger his life unless he possesses both 
activity and prosence of mind. The Esquimaux, who are well accus¬ 
tomed to the pursuit of this animal, somfltimes turn its irritable 
disposition to good account; for on expert hunter having provoked a 
bull to attack liiin, wheels round it more quickly than it can turn, and 
by repeated stabs in the belly puts on end to its life." 

Mr. Jeremie, who first brought the animal into notice, carried somo 
of its wool to Franco, where somo Btockings wore made of it, said to 
have been equal to the finest silk. Sir John Richardson says that this 
wool resembles that of tho Bison, but is perhaps finer, and would in 
his opinion be highly useful in the arts, if it could be procured in 
sufficient quantity. Tho samo author informs us that when the animal 
is fat its flesh is well tasted, and resembles that of tho Caribou, but 
has a coarser grain. The flesh of tho bulls is high flavoured, and 
both bulls and cows when lean Binell strongly of musk, tlicir flesh at 
tho some time being very dark and tough, and certainly far inferior to 
that of any othor ruminating animal in North America. Tho carcass 
of a Musk-Ox weighs, exclusive of tho offal, about three hundred¬ 
weight, or nearly throe times as much as a Barren-Ground Caribou, 
and twice as much os one of tho Woodland Caribou. (Kichardson, 

1 Fauna Borealia-Americana.’) 

Budorcas. Muzzle hairy, with a small l^g$d muffle only edging 
the nostrils; cars narrow, pointed. The fuMSonsists of short, harsh, 
adpressed hair; the tail is short, very depressed, and hairy,like tlm 
tail of a goat; tho head is large and heavy; tho lips taper, and are clad 
with hair likeshcop; tho horns arc round, smooth, lunate; they arc 
nearly in contact on the top of tho head: their direction is vertically 
upward, then horizontally outward, or to the sides, and then almost As 
horizontally backward; tho limbs short and straight; the hoofs broad. 
The only species oMhis genus is tho B. taxicola, tho Tukiu. It is tho 
Nemorhtedvs of Turner. It is an inhabitant of the Eastern Himalaya. 
It is called Takin by tho Mishmis, and Kon by tho Khamtis.. Thera 
has been some difference of opinion os to tho propor position of this 
animal, but we hove followed Dr. J. E. Gray in placing it amongst 
tlie Bovat'. 

Fossil Bovets. 

Remains of oxen and deer occur abundantly in the Tortiary Beds, 
with oxtinct species of existing genera of Pachydermatu, such as tho 
elephant, rhinoceros, hippopotamus, and horse, the extinct genus 
Mastodon, nud largo Carnivora, as tho tiger, liyteua, ami bear. 

Tho most interesting of these is the Bos primigenriis. 

Mr. Woods, iu a paper on somo fossil bones found in Wiltshire, says, 
“It has occasioned somo speculation among zoologists to appropriate 
to tlie large herbivorous animals, of which these skulls and scattered 
bones are now the only vestiges, their proper place in the system of 
nature. Cuvier however has fixed their characters, and lius declared 
them to rosemblo tho skulls of the present oxen so closely, that there 
can bo littlo doubt of tboir having belonged to the stock from which 
the latter have all proceeded; these having however degenerated in 
size, and varied from them and from each other in minor points, owing 
to differences in climate, food, and other causes depending upon 
domestication, their magnitude is at least one-third greater than that 
of the largest breed of modem oxen, and their home are much more 
massive.” . 

Wo have seen that Professor Owen is of opinion that the Bos primi- 
genius is a distinct specios from the Common Ox. That it is distinct 
from the Bison or Aurochs was pointod out by Bojauus, at the same 
time we have abundant evidenco that it existed in Great Britain with 
tho Aurochs, with tho bones of which its retnoins ore found constantly 
associated. “The characters of Bos primigenivs,” soys Professor 
Owen, “ as contrasted with the Bison priscus, may be advantageously 
studied in the magnificent specimen of an entire skull, from near 
Athol in Perthshire, now in the British Museum. Tho concave fore¬ 
head, with its slight median longitudinal ridge; the origin of the 
horns at the extremities of the sharp ridge which divides the frontal 
from the occipital regions; the acute angle at which these two 
surfaces of the cranium meet to form tho above ridge, all identify 
this specimen with the Bos pnmlgenius described by Cuvier, Bojauus, 
and Frcmery. The cores of the horns bend at first slightly backward 
and upward, then downward and forward, and finally inward and 
upward, describing a graceful double curvature ; they are tuborculate 
at the base, moderately impressed by longitudinal grooves, and 
irregularly perforated. Tho skull is one yard in length, and the span 
of the horn-cores is 3 feet 6 inches; but otherflfltish specimens of 
the Bos primigenivs have shown superior diuMBlons of the bony 
supports of the horns. The breadth of the forehead between the 
horns is 104 inches; from the middle of the occipital ridge to the back 
part of the orbit it measures 13 inches; the length of the series of tho 
upper molar teeth is 64 inches, the breadth of tho occipital condyles 
is 6 inches.” 

The difference between the B. primigenivs and the domestic ox is 
seen most in its diminutive size and the comparative shortness as well 
as fineness of its horns. Specimens of B. primigenivs have been found 
by Mr. John Brown in'the London Clay of Clacton, on the Essex coast, 
by Mr. H. Woods in the bed of the Avon, by Mr. Wickham Flower in 
the London Clay of Heme Bay, and in many other places. 

In addition to this species Professor Owen describes another fossil 
species which he has named B. longifrons. The first known specimnn 
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of thin specica was obtained by John Hunter from a bog in Ireland, 
and was described by Professor Owon as a distinct species. Other 
specimens have since been brought to light. Dr. Robert Ball 
described, in the ‘Proceedings of the Royal Irish Academy;’ for 1839, 
remains of this species, obtained from considerable depths in bogs in 
Westmeath, Tyrone, and Longford. Remains of> it have also been 
found in Essex, Middlesex, Devonshire, and other parts of England. • 

Of this species Prosessor Owen says, “ It has been remarked in 'a 
former section that the domesticated descendants of a primitive wild 
race of cattle were more likely to be met with in the mountains than 
in the lowlands of Britain, becauso the aborigines, retaining their 
ground longest in the mountain fastnesses, may bo supposed to have 
driven thither such domestio oattle as they possessed before the foreign 
invasion, and which we may presumo therefore to have been derived 
from the subjugation of a native species of Bos. 

“ In this field of conjecture the most probable one will bo admitted 
to bo that which points to the Bos tongifvons as the species which 
would be domosticatcd by the aborigines of Britain before the Roman 
invusion. Had the Bos primigmitis been the source we might have 
expected the Highland and Welsh cattle to have retained some of the 
characteristics of their great progenitors, and to have boon distin¬ 
guished from other domestio breeds by their superior size and the 
length of their horns. The Kyloes and the Runts are, oq the contrary, 
remarkable for their small sizo, and are characterised either by short 
horns, as in the Bos longifrons, or by the entire absence of theso 
weapons.” 

The following fossil species have been also named :— Bos trochocerus 
(Hermann von Meyer), sub-Apennine beds j Bufflo Fossile do Sibdriu 
(Ouv.); Bos {Bison ?) bombifrons (Harlan), Big-Bone-Lick, North 
America; Bos Fallasii (Dekay), Bosmoschatus fossilis {'!), Bos camdivu- 
latus (?) (Fischer), Siberia and North America; Bos velaunus (Robert), 
Cussac, Haute Loire! 

Abundant remains of the Ox wore found by Captain Cautloy in the 
Sewalik Mountains, at the southern foot of the Himalayas, between 
the Sutlej and the flanges, partly lying on the slopes among tho ruins 
of fallon cliffs, and partly in situ in the sandstono, in company with 
the bones of mastodon, elephant, rhinoceros, hippopotamus, hog, 
horse (comparatively scarce), elk, deer (several varieties); Carnivora, 
canine and feline (comparatively scarce) j crocodile, gavial, Bmys, 
Trionyx, and fishes. There wore also portions of undescribod 
Mammalia. 

BOVISTA, a genus of plants belonging to the natural order Fungi. 
This name was giveu it by Dillenius, and is a Latinised version of 
Bofist, its German name. In many partH of England its common 
name is Bullfice, and some writers call it Bull Tuff-Ball. Tho genus 
B :>vista was at one time included under Bycopcrtlan [Lycopkudon], 
and the type of the genus, Bovista gigantea, was called by Linnicus 
Lycoperdon Bovista. Tho present Lycoperdon Bovista is the common 
or Wolf Puff-Ball. The difference between tho genera is, that Lyr.o- 
pertlon has a single peridium, while Bovista has a double ono. 

The Bovista gigantea, Bull Puff-Ball, Frog’s CheeBe, and Bullfice, 
is interesting on account of the enormous size it attains. It has tho 
form of a flattened ball, at first of a perfectly whito colour. Speci¬ 
mens have boon gathered measuring as much as 9 feet in circumforoncc. 
When thoy have attained their full size, they begin to change colour; 
the external peridium cracks and peols off, the inner one also bursts 
at the apex. The interior w composed of a mass of tissue, which 
when young is white and moist, but at length becomes coloured and 
dry, and on being presBod emits a large quantity of powdery matter, 
which on being examined is found to consist entirely of sporulcs. 
On examining the mass inside it is found to consist of filaments 
which are mixed with sporules. Burnett says, "It is probably 
the Bmoke that arises from these fungi whon burned, or some 
of their allies, the Lycoperdons, which forms the seoret method 
advantageously employed by some poraons who keep bees, in order 
to stupify the insects without killing them, while their hives are 
being robbed of all their honey." Gerarde says, “ Tho common 
people use this fungus to kill or smoulder their bees.” This practice 
has recently led to a curious discovery. Mr. H. B. W. Richardson, 
a surgeon, living at Mortlake, struck with the fact of its stupifying 
bees, was induced to try its effects upon other animals. Cats and 
dogs having been submitted to the action of smoke from the burning 
fungus, they wore found to be narcotised in the same manner as if 
under the influence of ether or chloroform. A dog with a large 
tumour of the abdomen was narcotised, and whilst under its influence 
the tumour was removed, the animal giving no sign of pain. The 
narcotic principle seems to be formed during the process of combustion. 
Mr. Richardson found that it was capable of producing the death of 
animals. At present no advantage.seems to be gained by adminis¬ 
tering this vapour instead of ether or chloroform; at the same time, 
it is an interesting fact in the history of the properties of plants. It 
is curious that this fungus is stated by Dr. Badham to be amongst 
those which are eatable. He says however that “ no fungus requires 
to be eaten so soon, after gathering as this,’’ and adds, in a note, that 
he has been informed that it is sometimes served on state occasions 
at the Freemasons' Tavern. The best way of cooking it is “to out it 
into slices, and fry these in egg and bread crumbs.” In Mr. Richard- 
.son’s experiments the dried fungus was employed. An Italian species. 
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the B. furfuracea, which grows in great abundance on the heaths near 
Florence, is collected and sold in the markets, and, according to 
Micheli, is an esteemed article of food. 

(Bischoff, Medicinisch-Pharmareutisehe Botanik ; Burnett, Outline i 
of Botany; Association Medical Journal, No. xxii.) 

BOWERBANKIA, a genus of Ascidioid Polypes, or Polyzoa, 
belonging to the family Vesiculariadie. It was named by Dr. Farro in 
honour of Mr. J. S. Bowcrbauk. The following character is given by 
Dr. Johnston in his ‘British Zoophytes:’—Polypidom confervoid, 
matted or irregularly branched; tho cells Beasile, unilateral, irregular; 
the inflectod portion with a spinous or filamentous rim. The polypes 
aseidian, with ton ciliated teutaculn, and a strong gizzard. There is 
but one British species, B. ivibricata. It has ovate or ovato-cylin- 
drical cells, which are irregularly scattered on the polypidom in dense 
clusters. In its young state the polypidom is creeping and matted; 
but as it arrives at maturity it becomes orbusculor and erect. From 
this circumstance several names have been given to this species. It 
is found growing on the Fuel and corallines which are exposed at 
low water, and vory generally distributed on the British coast. It 
grows in profusion on the chains of the steam-ferries at Southampton 
and Portsmouth. (Johnston, British Zoophyte*.) 

BOWSTRING-HKMP. [Sansf.vikra.1 

BRACHE'LYTRA, a division of the order Colcoptcra. The insects 
of this section (which answers to Lin incus's genus Staphylinus) may 
be distinguished by the elongate form of the body and the shortness 
of the wing-cases, which in most instances scarcely cover ono-third of 
the length of the abdomen: their ninxill® are furnished with only 
one palpus. The apex of the abdomen is provided with two vesicles, 
which can bo protruded nt the will of the animal. 

The habits of the Brachelytra aro very various, but the greater 
number of the species are found in putrid animal or vegetable 
substances, upon which they feed; some are carnivorous. The 
shortness of tho wing-cases probably ullows of a greater flexibility 
in tho body. 

BBA'CHINUS, a genus of Inscctsbelongingtotho order Coleoptera 
and tho section Truncatipehnes. Generic characters :—Body oblong; 
head and thorux comparatively narrow, the latter generally somewhat 
of a truncated heart-shape; palpi and anteunm rather thick, the 
terminal joint of tho former is slightly thicker than tho basal joints, 
and has its apex truncated; mentum cmnrgiuatc, and furnished with 
a small tooth-like process in the middle. 

The Brachini possess a remarkable power of violently expelling 
from tho anus a pungent acrid fluid, which, if the species be large, 
has tho power of producing a discoloration of tho skin similar to that 
caused by nitric ncid. A loud report, considering the size of tile 
insect, accompanies tho expulsion of this fluid, which being discharged 
instantly evaporates. 

About five species of tho genus Bracliinvs have boon found in this 
country, of which B. crepitans is tho most common. It is found under 
stones, and occurs plentifully in chalky districts. This species is 
rather less than half an inch long; the head, thorax, and legs aro of 
a yellowish-red colour; the wing-cases are greenish, or blue-black ; 
tho tmlonnaj aro reddish, with tho third and fourth joints black. 
Many of tho species of Brac/i inns resemble the above in Colour. The 
species of tho genus Aptinus (a genus very closely allied and differing 
chiefly in being apterous) are generally of a yellow colour, having 
four black spotH on the elytra ; tho howl ami thorax are also often 
more or lesB suffused with black; ftiey are likewise of a larger size 
for the most part, and abound more particularly in warm climates. 

BltACHIOBDELLA. [Anmkuda.] 

Bit ACHION yEA, a family of animals belonging to the order Rotifera. 
It embraces a large number of specios formerly included under the 
gonuB Brachionus. It is distinguished from other families of Rotifera 
by tho possession of two rotatory organs, and a lorica or shell. The 
wheels, or rotatory organs, ore apparently composed of five parts, three 
of which are central, and two lateral; the lattor of which alono form 
the true rotatory organs, the others being only ciliated frontal 
portions. Some havo two Betas proceeding from the rotatory apparatus, 
as in Synchceta. The jaws are supplied with teeth and four muscles. 
They are supplied with biliary glands and ovary, male organs, and a 
contractile vesicle. Khrenberg regards a red spot in them oh indica¬ 
tive of tho presence of a nervous system. 

This family comprises the following genera:— Pterodina, Anourclla, 
Brachionus, Lepadella, EucMania, lHnoeharis, Salpina, ColmeUa, 
Rutulus, Polyarthra. 

Khrenberg makes seventeen genera; but Dujardin has reduced 
tho number to ten, on account of the insignificant characters on 
which Khrenberg's genera are founded. 

Brachionus may be taken as a type of the family, and B. urceolaris 
is one of its most characteristic species. The genus Brachionus has 
a single eye (d), and a furcate foot or tail (i). It has a reddish 
colour, the shield smooth, with six Bhort spines in front; the posterior 
extremity roundod. The jaws have each five teeth. Both male and 
female organs are present. It is a very common species in both brackish 
and fresh waters. Dujardin says he has constantly found it in the 
cisterns of the Jardin des Plantes, in Paris, and especially in that in 
. which the aquatio plants grow. A few yeora ago the waters of the 
Serpentine, in -Hyde Park, swarmed with this species; and it is very 
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constantly present in the waters supplied to the cisterns of London 
for drinking purposes. 



Brachionus urceolaris, highly magnified. . 
n, Rotatory cilia; 1, internal branchial organa; d, eye ; e, pbniynx and Jnwn; 

/, stomach; g, appendages of stomach ; h, ovary ; i, tail. 

BRACHIONUS. [Bbachionasa.] * 

BUACHIO’PODA, or Brachiopotlous Afollusca, Cuvier’s fifth class 
of Mollusks, tho PoDiobranchinns (Palliobranehiata of Do Blainville), 
being the first order of De Blainville's third class of Mollusks 
(A eephalophora). 

TIub class, though comparatively low in tho scale of creation, is 
interesting to the physiologist, and of considerable value to tho 
goologist, who finds in the fossil forms no small portion qf those 
natural medals which indicate tho history of the stratification of our 
globe. Comparatively few of the species exist in the Reas of tho 
present day, but in formor periods of the earth's surfaco they occupied 
the position now taken by the Laineilibranehiuto Mottusca. 

Cuvier, in his anatomy of Lingula anatino , in the ‘Annnles dti 
Musdtun,’ first made known that organisation by which tho mantle, 
in addition to its oflico of secreting tho shelly defence of these 
bivalves, is mode subservient to tho circulating system. Instead of 
the bronchi® of tho ordinary bivalves he found in the situation usually 
occupied by them two fringed and spirally-disposed arms, and that the 
bronchi® presented themselves on the internal surfaco of both lobes 
of the mantle in oblique parallel lines, lie further found that thcBO 
lobeH were traversed by vessels of considerable size, which returned 
tho blood from tho oigans of respiration, and that these branchial 
veins terminated in two symmetrical cystemic hearts. Here was a 
new type of circulation, and to tho inollusks which presented these 
interesting and important mollifications he gave the name at the head 
of our article, significative of the fringed arms which in this class took 
tho place of tho foot or organ of progression in the cockle, Ac. 

Lamanou and Walsh had previously taken the analogous parts of 
Terebratula for branchi®, and Putins, who is not quoted by Cuvier, 
describes the arms of Terebratula with minuteness and accuracy, but 
considers them ns branchi®, and compares them to those of a fish. 

Do Blainville, in fho ‘ Dictionhairc des (Sciences Naturelles,' gives 
nn account of tho organisation of Terebratula. But both Cuvier and 
De Blainville were led into error in their attempts to trace out soma 
parts of tho organisation of Terebratula; and it was rosorved for 
Mr. Owen, in his acute, accurate, and interesting paper ‘On tho 
Anatomy of the Brachiopoila of Cuvier, and'more especially of tho 
Genera Terebratula and Orbieula,’ published in the ‘ Transactions of 
the Zoological Society of London’ (vol. i. p. 145), and derived from 
the dissection of specimens brought to this country by Mr. Cuming 
nnd Captain James Boss, R.N., fully to investigate the subject so as to 
leave little or nothing to bo desired upon the subject of the anatomy 
of Lingula and of tho two genera Inst named. Our limits will not 
permit us to follow the learned author through his memoir, the whole 
of which, together with tho beautiful illustrations that accompany it, 
is worthy of the most attentive perusal by tho physiologist nnd 
zoologist. The following general remarks from Professor Owen's 
paper illustrate hisviews. It should bo premised that the brackiopoda 
are cryptandrous. 

“ On comparing together,” says Mr. Owen, “ tho threo genera of 
Brachiopoda above described, we find that although Orbieula, in the 
muscular structure of its arms anil the proportiea of the shell occu¬ 
pied by its viscera, is intermediate to Lingula and Terebratula, yet 
that in the structure of its respiratory organs, its simplo alimentary 
canal, and its mode of attachment to foreign bodies, it has a greater 
affinity to the latter genuB. The modifications that can be traced in 
the organisation of these genera hare an evident reference to the 
different situations which they occupy in the watery element. 
Lingula, living more commonly near tho surface, and somotimt-H 
where it would be left exposed by the retreating tide, were it not 
buried in the sand of-the shore, must meet with a greater variety and 
abundance of animal nutriment than can be found in those abysses in 
which Terebratula h destined to reside. Hence its powers of prehen¬ 
sion aro greater, and Cuvier suspects it may enjoy a species of loco¬ 
motion from the superior length of its pedicle. The organisation of 
its mouth and stomach indicates however that it is confined to food 
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of a minute description; b e. its convoluted intestine shows a oapaoity 
for extracting a quantify of nutriment proportioned to its superior 
activity, and the extent of its soft parts. A more oomplex and obvious 
respiratory apparatus was therefore indispensable, ism it is not sur¬ 
prising that the earlier observers failed to detect a corresponding 
organisation in genera destined to a more limited sphere of action. 

The respiration indeed as Well as the nutrition of animals living 
beneath a pressure of from 80 to 00 fathoms of sea water, are subjects 
of peculiar interest, and prepare the mind to contemplate with less 
surprise the wonderful complexify exhibited in the minutest parts of 
these diminutive creatures. In the stillness pervading these abysses 
they can only maintain existence by exciting a perpetual current 
around them in order to dissipate the water already loaded with their 
effete particle#, and bring within the reach of their prehensile organs 
the animalcule adapted for their support. The actions of Terebratula 
and Orbicula, from the firm attachment of their shells to foreign sub¬ 
stances, are thus confined to the movements of their brachial and 
branchial filaments, and to a slight divarication or sliding motion of 
their protecting valves; and the simplicity of their digestive appa¬ 
ratus, the corresponding simplicity of their branchial, and the 
diminished proportion of thoir soft to their hard parts, are in har¬ 
mony with Buch limited powers. The soft parts in both genera are 
however remarkable for the strong and unyielding manner in which 
they are connected together. The muscular parts are in great pro¬ 
portion and of singular complexity, as compared with ordinary 
bivalves; anil the tendinous and aponeurotic parts are remarkable 
for the similarity of their texture aiul appearance to those of the 
highest classes. By moons of aU this strength they oro enabled to 
perform tho requisite motiuM MB& te valves at the depths in which 
they are met with. TcrebratKIt^which is more remarkable for its 
habitat, has an internal skeleton suporadded to its outward defence, 
by means of which additional support is afforded to the shell, a 
stronger defence to the viscora, and a moro fixed point of attachment 
to the brachial cirri. 

“ The spiral disposition of tho arms is common to tho whole of tho 
brachiopodous genera whose organisation has hitherto been examined; 
audit is therefor* probable that in that remarkable genus Spirifer, the 
ontire brachia were similarly disposed, and that the internal calcareous 
spiral appendages were their supports. If, indeed, tho brachia of 
TerebratiUa piittacea hail been so obtainod, this species would have 
presented in a fossil state an internal structure very similar to that of 
Spirifer. 

“ In considering tlio affinities of the Brachiopoda to the other orders 
of Mollueca, I shall compare them, in the first place, with tho Lamelli- 
branchiate Bivalvos, to which they present the most obvious relations 
in the nature and forms of their organs of dofonce. To these they 
are in some respects superior. Tho lnbial arms are more complex 
prehensile organs than tho corresponding vascular lamina; on either 
side of tho mouth of tho Lamellibranchiata. The whole muscular 
system is more complex ; and the opening as well as the closing of 
the shell being regulatod by muscular action, indicates a higher 
degree of organisation thnn where the antagonising power results 
from a property of the cardinal ligament, which is independent of 
vitality, vis. elasticity. With respect however to the respiratory 
organs, the modifications which these have presented in Orbicula and 
Terebratula show the Brochiopods to be still more inferior to the 
Lamellibranchiata than was to be inferred from the structure of the 
branchial in Lingula ; and notwithstanding the division of the systemic 
heart, I consider that there is also an inferiority in the vascular 
system. Each heart, for example, in the Brachiopoda is as simple as 
in Aecidia, consisting of a single elongated cavity, and not coinposod 
of a distinct auricle and ventricle, as in the ordinary bivalves; for in 
those, even when, as in the genus Area, the ventricles ore double, the 
auricles are also distinctly two in number; and in the other genera, 
whore the ventricle is single, it is mostly supplied by a double 
auricle. The two hearts of the lirachiopoda, which in structure 
resemble the two auricles in the above bivalves, form therefore a 
complexify or superiority of organisation more apparent than real. 
Having been thus led to consider tho eirculating as well os respiratory 
systems as constructed on an inferior plan to that which pervades the 
same important systems in the Lamellibranchiate Bivalves, ! infer 
that the position of the Brachiopoda in the natural system is inferior 
to that order of Aeephala. 

"Among -the relations of the Brachiopoda to the Tunicated 
Aeephala, and more especially to the Aecidiee, we may first notice an 
almost similar position of the extended respiratory membranes in 
relation to the mouth, so that the currents containing the nutrient 
moleoules must first traverse the vascular surfaoe of that membrane 
before reaching the mouth ; the simple condition, also, to whioh the 
branchiae are reduced in Orbicula and TerebratiUa indicates their close 
affinity to the Aecidiee. But in consequence of the form of the 
respiratory membranes in the Brachiopoda ) whioh is so opposite to 
that of the sacciform bronchia) of the Aeetdia, the digestive system 
derives no assistance from that part as a receptacle for the food, and 
the superaddition of prehensile organs about the mouth became a 
neoessary oonsequenoe. The Bracmopods again are stationary, like 
the Aecidiee, and resemble the Boltenke in the pedunculated mode of 
their attachment to foreign bodies.. 
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"With the Oirripeda their relation is one of very remote analogy, 
their generative^ nervous, and respiratory organs being constructed on 
a different type, and their brachia manifesting no traoe of their arti¬ 
culate structure. In all essential points the Brachiopoda closely 
correspond with the Acephalous MoUueca, and we consider them as 
being intermediate to the Lamellibranchiate and Tunicate orders; 
not however possessing, so far as they are at present known, a distinc¬ 
tive character of sufficient importance to justify their bring regarded 
as a distinct class of Mollusks, but forming a separata group or equal 
value with the Lamellibranchiata." 

The structure of the shells of the Brachiopoda has been atten¬ 
tively studied by Dr. Carpenter, and tho results of his investigations 
have been published in his ‘ Report on the Microscopic Structure of 
Shells,’ made to the British Association. 

The following is De Blaiuville’s arrangement of tho Brachiopoda, 
slightly modified:— 

* 

Shell Symmetrical. 

Terebratula (Brugui&res). Animal depressed, circular or oval, moro 
or leas elongated. Shell delicata, equilateral, subtriangular, inoqui- 
valvo, one of the valves larger and more rounded (bornbde) than the 
other, prolonged backwards into a sort of heel, which is sometimes 
recurved into a kind of hook-like process, and pierced at ita extremity 
by a round hole, but moro frequently divided into a tsfeyf® moro or 
loss large and of variable form. The opposite volvo geflMny smaller, 
flatter, and somotimes operculiform. Of that complicated loop or 
internal support to which the arms aro attached wo shall presently 
speak at largo. Hinge on the border, condyloid, placed on a straight 
line, and formed by the two oblique articulating surfaces of the one 
valve placed between tho corresponding projections of tho -other. A 
sort of tendinous ligament comes forth from the hole or fissure 
above described, by which the animal fixes itself to submarine 
bodies. 

The following is Mr. Owon’s description of the peculiar, complex, 
and extremely delicate testaceous apparatus, sometimes callod ‘ the 
carriage-spring’ by collectors, attached to the internal surface of the 
imperforate valve :— 

" The principal part of this internal skeleton, as it may be termed, 
consists of a slender, ilattcnod, calcareous loop, the extremities of 
which are attached to the lateral elevated ridges of tho hinge; the 
crura of the loop diverge, but again approximate to each other as they 
advance for a greater or loss distance towards the opposite margin of 
the valve; tho loop then suddenly turns towards the perforate valvo, 
and is bent back upon itself for a groatcr or less extent in different 
species. When the loop is very short and narrow, as in T. vitrea, 
Brtig., there is but .a small tendency towards a reflected portion; but 
where the loop is of great length and width, as in T. Chiltneis, Brod., 
T. doreata, Lam., and T. Sowerbii, King., the reflected portion is con¬ 
siderable. The loop, besides bring t fixed by its origins or crura, is 
commonly attached to two processes going off at right anglos from tho 
sides, or formed by a bifurcation of the extremity, of a central process, 
which is continued forwards to a greater or less extant from the 
hinge; but it is sometimes entirely free, except at its origins, as, for 
oxample, in T. vitrea. This reflected loon, forming two archos on 
either side the mesial plane, towards which their concavities are 
directed, I have figured as it exists in T. Chileneie and T. Sowerbii. 
It is represented of a similarly perfect form in T. dentata, by M. He 
Blainville in his ‘ Maloeologie ;t*nd tho same apparatus in T. doreata 
is very well figured by Chemnitz, by Sowerby, and moro recently by 
G. Fischer de Waldheim. A similar form is also figured in another 
species of Terebratula by Poll. 

“ The arches of the loop are so slender that, notwithstanding their 
calcareous nature, they possess a slight degree of elasticity and yield 
a little to pressure; but for the same reason they readily break if the 
experiment be not made with duo caution. The interspace between 
the two folds of the calcareous loop is filled up by a strong but exten¬ 
sile membrane, which binds them together, and forms a protecting 
wall to tho viscera: the space between the bifurcated process in 2'. 
Chileneie is also similarly oocnpied by a strong aponeurosis. In this 
species the muscular stem of each arm is attached to the outer sides 
of the loop and the intervening membrane. They commence at the 
pointed processes at the origins of the loop, advance along the lower 
portion, turn round upon the upper one, and are continued along it till 
they reach the transverse connecting bar, where they advance again for¬ 
wards, and terminate by making a half-spiral twist in front of tho 
mouth. It is these free extremities which form the third arm. men¬ 
tioned by Cuvier. These arms are ciliate on their outer side for their 
entire length, but the cilia are longer and much finer than the brachial 
fringes of Lingula; and except at the extreme ends, which have a 
slight incurvation, they are uniformly straight. There is thus an 
important difference between Lingula and those species of Terebratula 
which resemble T. Chileneie in the powers of motion with which the 
arms are endowed; sinoe, from their attachment to the calcareous 
loop, they are fixed, and cannot be unfolded outwards as in Lingula. 
Owing to this mode of connection, and their ciliated structure, their 
true nature was much more liable to be mistaken by the early observ¬ 
ers, though it appears not to have escaped the discrimination of Lin- 
n»usj who, as Cuvier has observed, founded his character of the animal 
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of Anomia on the organisation of one of the TereblatuUe whioh he 
included in that genusT” 

The recent species are numerous and widely diffused, and the genus 
appears to be oapable of flourishing in extremely warm and extremely 
cold regions, as well as in more temperate climates. Thus some of 
the spocies have been found in the Indian seas and at Java (T. flaea- 
cent, Lam., for example), and T. ptittace.a, brought home from the late 
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of twenty-two fathoms near Felix Harbour, in lat. 70° N., on the east 
side of Boothia. The average depth at which Terebratula has been 
found ranges from ten to ninety fathoms. De Blainville has thus 
subdivided the species :— 

A. Summit of the larger valve pierced with a round hole, well defined. 



1. Valves triangular, with a straight anterior border. 
Example, Terebratula digona (fossil). 



Terebratula digona. 

2. Valves rounded at their anterior border. 
Example/ Terebratula ylobota (recent). 



Terebratula alula. 

B. The heel of the larger valve deeply notched up to the border of 
articulation; notch or fissure rounded. 

1. Valves rounded at their anterior border. 

Example, Terebratula rubra (recent). 



Terebratula rubra. 


2. Valves sub-ldlobnted by the depression or emargination, which is 
apparent at the anterior border. 

Example, Terebratula Caput Herpcatie (recent). 



Terebratula Caput Serpentis. 


Terebratula globosa. 

3. Valves raised as it wore, or hollowed on the mesial line. 
Examples, Terebratula eanguinea, and Terebratula doreata (recent). 



Terebratula doreata. Internal views. 


C. The opening of the heel of tho larger valve, marginal, triangular, 
and olongatod. 

1. Valves rounded. 

Example, Terebratula Lyra (fossil). 



Terebratula Lyra, a, Front view j b, side view. 

2. Tho valvos sub-bilobatod. 
Example, Terebratula canal if era (fossil). 



Bilobatcd, the valves striated from the summit to the circumfcrenco, 
and deformed as it wore at tho junction of their border. 
Example, Terebratula deformit (fossil). 



Terebratula deformit. 


Terebratula canalifcra. 

3 The valvos rounded; a mosiid partition. {cloieon) in the larger 
valve placed between two in the smaller, so as to give in the cast 
the representation of five distinct pieces, three for one valve and 
two for the other. „ , _ 

Genus Pentaetera, Sowerby.—Fossil. 

D Opening of the heel marginal, triangular, but' much larger trans¬ 
versely than longitudinally. Line of articulation quite straight. 

1. The valve provided in its mesial portion with a straight 

flattened support, bifurcated at its free extremity; a partition 
( cloieon ) in tho other valve penetrating into this bifurcation. 

Genus Strmocephalui, Defronce.—Fossil. 

Example, Strygocephulu* Jhtrtini. 







Strygocrphalus Bartini. 

2. The lateral parte of the support formed of a very fine spiral fila¬ 
ment, so as to produce two hollow somewhat qonical masses which 
nearly fill' the whole of the shell. 

Genus Spirifer, Sowerby. 

Example, Spirifer trigonalis (fossil). 



Internal view of Spirifer trigonalii, showing tho spiral processes, 

t!. The upper valve opcrculiform or vory flat, system of support 
beginning to disappear. 

1. Upper valve very flat. 

Genus Mayas, Sowerby.—Fossil. 

Example, MtSgas pumilus. 



Magas pumilus. 

2. Uppor valve vory much oxeavatod above, summit of the lower 
valve not pierced, and divided into two nearly equal parts by a 
well-developed mesial furrow. 

Genus Producta, Sowerby.—Fossil. (See ‘ Min. Con.,’ pi. 320.) 
Example, Producta Martini. 



Producta Martini. 


The fossil Tcrebratsda (properly so called) are extremely numerous, 
and assist in the identification of strata from the suprocretaceous 
group to some of the lowest formations in the grauwacke series, both 
inclusive. 

As neither Pentastera, Slrygoceplialas, Spirifer, Magas, nor Producta 
has living representatives, they are placed here from the structure 
of their shells, Which, judging from analogy, would indicate a brachio- 
podous construction allied to Terebratula. Indeed £>e Blainville 
retains that name throughout; but we think the differences of con¬ 
formation warrantthe separation of the fossils above distinguished, as 
subgenera of the Terebratulina. They occur principally in the more 
ancient fossiliforous beds. 

Thecidca, Defrance ( Theeidium, Sowerby). De Blainville thus 
describes the genus:—"Animal entirely unknown, but very probably 
differing but little from that of Orbicnla. Shell equilateral, regular, 
very inequivalve, and sufficiently similar to the Terebratula! of the 
latter sections; one valve hollowed, the heel or hook recurved, entire, 
without a fissure and adhering; tire other fiat, operculiform, and with¬ 
out any trace of the internal support. 

Hinge longitudinalj articulation by two distant condyles, as in the 
Terebratula, with a large mesial tooth in the flat valve fitting between 
the condyloid teeth of the concave valve. 

Example, Thecidium radial um. 

The reoont species above mentioned is on inhabitant of the Mediter¬ 
ranean, and found among the common red coral of the Tusean seas. 

The fossil species are tolerably numerous, and Sowerby says that 
those which he hod seon appeared to belong to the chalk, and were 
brought from Maastricht, and from Orglandes in Normandy. 



Thecidium radiation, viewed from ateve. a, nat. size. 

Lingula (Brugibres). Shell subcquivalve, equilateral, depressed, a 
little elongated, truncated anteriorly; the summit mesial and poste¬ 
rior, with no trace of a ligament, but joined at the oxtremity to a long 
fibro-gelatinous peduncle, which is supposed to fix it vertically to 
submarine bodies; but in the specimen of Lingula Audebardii exa¬ 
mined by Mr. Owen, there was no trace of the adhesion of any foreign 
body to the end of thiB peduncle. Muscular impressions multiple. 

Example, Lingula anatina. 



Lingula anatina. 


Tho recent species havo been found at dopths ranging from tho sur- 
faco to seventeen fathoms; and specimens have been taken in hard 
coarse sand from four to six inches below tho surface of the sand. 

Lingula has been found in a fossil state in tho Inferior Oolite of 
Yorkshire, in the Old Bed-Sandstone formation, and in other old fus- 
siliferouB beds. 

Strophomcna, Bafinosquo (fossil). Shell regular, equilateral, sub- 
equivalve; one valve flat, the other slightly excavated : articulation 
straight, transverse, with a small projection notched or dentelated 
transversely. No trace of an internal support. 

Example, Strophomcna rugosu. 



Strophomcna rugosa. View of lower side. 

As Strophomcna has no living representatives, at least none yet dis¬ 
covered, there con be no description of tho animal, which is, however, 
judging from the construction of the shell, most probably brachiopodous. 

Tho fossil genera Plagibstoma, Dianchora, and Podopsi* are placed 
by De Blainville under this section. [Plautostoma ; DianokOba ; 
PoDorsis,] We do not however think 'that there is such prignant 
evidence of a true and entire brachiopodous organisation as to wwrant 
this decided position under the Brachiopoda. Indeed De Blainville 
himself says that some of the Plagiostomata are of the family Terebra- 
ivlce, and that the others (he instances Plagioslama. MantelUi ) are 
entirely different, and he allows that these last ought to form:# dis¬ 
tinct genus of the family of Subostraccans. Defrance places Podopsis 
pairing tho oysters. 
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Shell Unaymmetrio«l, Irregular, always,Adherent, 

Orbicula (Lamarok). Shell orbicular, very much* oompreaaed; Ine¬ 
quilateral, very inequivalve; the lower valve very delicate, adhering ; 
the upper valve patelliform, with the summit more or less inclined 
towards the posterior Bide. Fissure of adhesion in the lower valve 
- suboentral. Binge toothless. 

Example, Orbicula lamdlota. 



Orbicula lamtUoto. A singlo spcclmin, showing the cilia. 


The recent species are found attached to stones, shells, sunken 
wrecks, Ac., and havo been found at depths ranging from not far below 
the surfaoo to seventeen fathoms. 

Fossil species are said to have been found in tho Lower Greensand 
of Sussex, in the Speeton Clay of Yorkshire, in both tho great and the 
inferior Oolito, in the carboniferous limestone, and in the Ludlow Rock 
below the Old Red-Sandstone. 

G. B. Sowerby has satisfactorily proved that Lamarck’s genus 
Ditcina must be oxpungod, it having been formed from specimens of 
Orbicula IMrvcyica, sent by Sowerby to Lamarck. 

Crania (Retries and others). <3. B. Sowerby, who has done so 
muck in the thirteenth volume of the ‘ Linntcan Transactions ’ to 
unravel the confusion which had previously been created by authors, 
gives the following generic characters:— 

Shell inequivalve, generally equilateral, rather irregular, orbicularly 
subquadrate, and flattish; the uppor valve patelliform, having its 
umbo or vertex rather behind the contre; tho lower valve attachod by 
its outside, the greater part of it being generally extended over the 
substance to which it adheres; and in this respect it dilfers greatly 
from Orbicula, which is attached by means of a ligament which passes 
through a fissure in the centre of the lower valve. There are four 
muscular impressions in each valvo; of those in the upper valve two 
arc in the posterior margin and the other two nearer the centre, hut 
not always very near to each other; of those in the lower valve two 
are nearly marginal and rather distant, hut the other two are nearly 
central, and so closo together that they appear to form hut ono : they 
in general have a small projection between them; and the wholo of 
the muscular impressions in the lower valvo aro frequently lost by 
decomposition in tho fossil species, so os to appear only threo oblique 
perforations, as Lamarck has described thorn. 

Example, Crania personata. 



Crania pertonata. 1, external view; 2, 3, internal view. 


The recent species (and this is the only one known) is found adhering 
to stones and shells at very great depths. It is stated in the ‘ Zoologi¬ 
cal Journal,’ by the Rev. M. J. Berkeley, that a specimen of Crania 
pertonata was taken by Captain Vidal at the depth of 2SS fathoms. 

There are several fossil species, mostly from the Chalk. 

The species of Brachiopoda in the British boss are not numerous. 
The following are given in Forbes and Hanley’s ' History of British 
Mollusca: ’— 

Terebratula ( Hypothyrit) paittacea. Undoubtedly indigenous, but 


very rare. 

Terebratula Caput Scrpcntit. It was first described as British by 
Dr. Fleming, and has recently been dredged up in considerable num¬ 
bers in deep water on various parts of the coast. 

Terebratula Cranium. But one specimen of this has been obtained, 
which is now in tho possession of Dr. Fleming. 

Terebratula ( Megaihyrit) cittettula. This species, which for . some 
time was only known as a Crag-Fossil, has been taken in tho Isle of 
Skye and in the deep-water fiemng-greunda of Zetland. 

Crania anomala. This species has'been, taken several rimes on 
various parts of the British ooast. 

BRACHY'CERUS, a genus of Coleopterous Insects of the family 
Curculionida (included in the genus Curculio by Linnaeus). Generic 
characters:—Rostrum short; antennae inserted towards the apex of the 
rostrum, short, 9-join ted, the basal joint longest, the terminal joint 
forming a knob; tarsi with all the joints entire, and without pubes- 
oenoe beneath. The species of this genus are apterous, and generally 
very rough. They appear to be peculiar to the south of Europe ana 
Airioa, and live upon the ground. 

BRACHYFHY'LLUM, a genus of fossil plants, supposed to belong 
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to the Conifera. One speoies, B. mammillare of Brongniart, occurs in 
the oarbonaoeoua beds of the Bath Oolite Formation on the Yorkshire 

ooast, 

BRACHYPODI'NJE, Swainson’s name for a sub-family of Birds 
belonging to the Merulbdm, containing the following genera, or rather 
sub-genera:— 

Brachyput, Swainson, thus characterised by him:—Bill short; 
rictus (gape) bristled; foot small, weak; lateral toes equal; hinder 
toe as long as the tarsus. Type, Jmickyput ditpar, Sw. (Turdut 
ditpar, Horafield). 

Chloroptit, Jardine pnd Selby. Bill more lengthened; tho tip 
much hooked?, the notch forming a small distinct tooth; rictus 
smooth; ffeet small; lateral toes unequal; the hindor toe rather 
shorter than the tarsus. 

iSra, Horafield. Bill nearly oblong as the head, lengthened, conio; 
rictus smooth; tarsi somewhat leMftnened, the antorior scales divided; 
tail even. Type, IOra tcapvlarit, Horafield. 

Andropadut, Swainson. Bra Short ; tho upper mandible serrated 
near the tip; nock with, setaceous hairs. Type, L’Importan, Le 
Vaillant. 

Uamalomit, Swainson. Bill short; rictus bristled; lateral toes 
unequal; hinder toe shorter than the tarsus. Types:—1. Chrtjto- 
rrhofut, Lo Vaillant. 2. Turdut hamarrhout of authors. 3. Turdut 
bimaculatut of Horafield. 4. Erythrotit of Swainson (Laniut jocotus 
of Linnicus). 

Mr. Swainson does not seem to hqve been aware that the appellation 
Brachyput had previously been conferred by Fitzinger on a sub-genus 
of Sauriant, belonging to the Chqjdtiei of Daudin, and it Blumld 
therefore be no longer used to distmpdsh a sub-genus of birds. The 
term at the hood of this article, which Mr. Swainson has applied to 
tho Bub-family, might be changed with Advantage; for it may be 
liable to create confusion when unexplained by contexts, and leave 
tho reader in doubt whether a sub-family of birds or reptiles is 
intended. 

BRACHYPO'DIUM, a genus of Grasses [Graminace-k] belonging 
to tho tribe Fcttucinere of that order. It has unequal many-flowered 
glumes; the outer palea rounded on tho back, setigerbus at tho sum¬ 
mit, lateral nerves Blightly converging, not vanishing upwards j the 
inner palea fringed on the ribs with rigid setoo; the styles terminal. 
Two of the species, B. tylvaticum and B. pinnatum, are British. This 
genus is distinguished from Triticum (Wheat) by the unequal glumes 
alone. (Babington, Manual of Britith Botany.) 

BRACH YPTE'RES (Short-Winged Birds), Cuvier’s name for those 
birds generally known by'tlie name of Divers. [Dlvbrb.] 

BRACHYTTERYX, a genus of Birds approaching to Saxicola, 
thus defined by Dr. Horafield :— 

Bill with the oilmen carinatod betweon the nostrils, the sides 
being flattened, and rounded towards the anox, with the sides convex; 
edges subinflected; wings very short and obtuse: tail moderate anil 
rounded; feet elongated and weak; the tarsi slender; tho toes very 
slender, and the claws very much compressed; hallux or Iliad too 
comparatively large. 

Brachyptcryx Montana , Horafield. The species on which tho genus is 
founded has the following characters : —Weight of the male five, and 
of the female six drachms. In the male, the head, neck, and breast 
have a dark indigo-blue tint, inclining to block, with a grayish 
reflection on tho surface, variegated with lighter and darker shades; 
on the throat and the lower port of the ncck.this colour passes into 
gray; on tho forehead it is more intense, inclining to block. Above 
the eyes is an oblong white spot. Tho back, the wings above the 
shoulders, tho coverts of the tail, the vent, hypochondria!, and thighs 
are deep chestnut-brown, with a ferruginous reflection. The wings 
underneath, and the tail at tho extremity and underneath, aro pure 
blackish-brown; the shafts of the quill- and tail-feathers are black 
and shining. The inner vanes of tho quills and the tail-feathers 
generally have a very deep brown colour. Tho exterior vanes of tho 
tail-feathera are slightly tinted with the ferruginous lustre of the 
upper parts. The lower parts of the breast and abdomen are whitish. 
The plumes on the posterior portion of the body are very thickly 
disposed; the vanes consist of long, delicate, silky, pendulous lainiuoa 
or filaments, forming a lax covering about the lower parts of the 
abdomen, the hypochondria), and this root of the tail. The irides 
have a dark hue. The kill is black, and the tarsi are deep brown. 
The tint of the claws is somewhat lighter. 

In the female, the dark blue tint, which in the mole covers the head ' 
and neck, extends over the body generally, and also marks the 
exterior vanes of the quills. The Interior vanes of the latter and the 
tail-feathers are dark brown, inclining to block. The throat and neck 
underneath have a dark grayish tint. The abdomen is grayish-white. 
Over the eyes it has, like the male, a white spot, and the hill and 
tarsi also agree with that. The covering of the. abdomen, vent, and 
thighs is likewise long, delicate, silky, and pendulous. 

Dr. Horafield met with this species in one situation only, at an 
elevation of about 7000 feet above the level of the sea. He thinks it 
probable that it may he found on ell the peaks of Java, which aro 
covered with thick forests, accommodated to its peculiar habits. Tho 
recurrence, he observes, of several quadrupeds mid birds, at a certain 
elevation, is as regular in that island as that of many plants and 
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insects. Although local in its residence, Dr. Horsfield found the 
bird very numerous on Mount Prahu, which, he says, in the luxu¬ 
riance of its vegetation and gloomy thickets, is probably not surpassed 



Mountaineer Wurblcr (lirachypteryc montnna). 

The upper figure represents tbe female; the lower, the male. 


in any portion of the globe. In his daily excursions he uniformly 
observed and occasionally surprised it in its short sallies among the 
openings of tho forest. It was chiefly found on the lowest branches 
of trees or on tho ground. As the shortness of its wings incapacitates 
it for elevated or distant flights, itH motions a'ro low, Bhort, and made 
with groat exertion. It livos in the thiokest coverts, feeding on the 
larva) of insects, worms, Ac., and thero it forms its nest on the ground. 
"It utters,” says Dr. Horsfield, “almost without interruption, a varied 
song. Its common note is a quickly reiterated babbling, resembling 
that of the Curruca garrula of Brisson, and other birds of thiB family: 
it also has a protracted plaintive noto, but it sometimes rises to 
higher and melodious warblings, which, in the general silence of these 
elevated regions, afford an inexpressible sensation of delight to the 
mind of the solitary traveller.” 

This bird is tho Ketek of the Javnnoso and Mountaineer Warbler 
of Latham. 

(Horsfield, Zoological Itescarrhe* in Java and the neighbouring 
Islands, and Transactions of the Linwmn Society, vol. xiii.) 

BRACHYPUS. [Bbacuyi'odins4 ; Chalcidks.] 

BRACHY'TELES, a genus of Quadrumana, separated from Aides 
by Spix, on account (among other differences) of tho very small 
development of the thumb. [Atkles.] 

BRACKEN. [Ptkkis.] 

BRA'CON, a genus of Insocts of the ordor Ilymenoptera and family 
Ichneumonidie. The insects of this genus are remarkable for the 
hiatus which there exists between the mandibles and the clypeus. 
The maxilla) are prolonged inferiorly; the second cubital cell or the 
wing is tolerably large and aquaro; the ovipositor is long. 

BRACT, the last leaf or set of leaves that intervenes between the 
true leaves and the calyx of a plant. When the time arrives for a 
plant to fructify, a change comes over its constitution, and parts are 
expanded, which, although under ordinary circumstances they would 
have become leaves, yet at thiB peculiar time are Iosb developed, and 
appear in the form of scales or half-formed leaves. Of these tne exter¬ 
nal are bracts, the next combine with each other and become calyx, 
the next assume the form of petals, and so on. Therefore whatever 
intervenes between the true leaves and the calyx is brack 

BRADYPUS, a genus of Mammals belonging to the order Edentata 
of Cuvier, and together with the genus Unau, or Cholaepus, composing 
a small family to which Cuvier gave the appellation of Tardigrada, 
from the peculiar conformation of their extremities, and the remark¬ 
able slowness of their pace. Both these genera were formerly included 
by Linnaeus in the samo group, under the common name of Bradypus, 


or Sloth; but later zoologists have separated them, on acoount of 
certain anomalies^n their organic structure. It must however be 
confessed that the two genera of Sloths are olosely approximated to 
ono another in many essential details both of structure and economy; 
and this fact is the more remarkable and interesting since the modifi¬ 
cations upon which their generic distinction has been founded are 
greater, and, as we might naturally presume, more influential, than 
those which frequently characterise two different families. 

The order Edentata comprises a number of genera, perhaps the 
most singular and anomalous among Mammals, differing widely from 
all other quadrupeds, but unfortunately possessing so few natural 
affinities or relations of resemblance among themselves, that the 
order Edentata is sometimes regarded as the most arbitrary and arti¬ 
ficial of all the primary groups into which Cuvier and Geoffrey have 
divided the Mammalia. The family Tardigrada, or Sloths, are more 
especially deserving of attention, as well from the singularity of their 
physical structure, and the mistakes which have hitherto prevailed 
among naturalists concerning the habits and manners of these singular 
animals, os on account of the relation which they present in their 
oateological details to tho Mcgatherimn, the most curious and anoma¬ 
lous of extinct animals. This family is distinguished from the other 
Edentata by a short round head, and the presence both of molar and 
canino tooth, tho incisors alone being deficient; but above all by tho 
great length and singular structure of their arms, which, adapting 
them to a mode of progression altogether peculiar to themselves, and 
consequently disqualifying them for tho exercise of that species of 
locomotion common to ordinary quadrupeds, havo caused them to be 
considered os the most miserable and unfortunate of boings, imperfect 
monsters of creation, equally remarkable for their disgusting appoar- 
anco and helpless condition. 



To enable us clearly to comprehend the nature and functions of theso 
animals, it will be necessary to enter into a short description of ports of 
their oateological structure. The view hero given of the skeleton of the 
Sloth (Bradypus tridactylus) seems to indicate a distortion of certain 
parts aud proportions altogether opposed to freodora of motion, at 
least of that kind of motion with which we are familiar in ordinaiy 
quadrupeds. The arm and fore-arm taken together are nearly twice 
as long as the leg and thigh, so that if the animal attempts to walk on 
all-fours it is obliged to trail itself painfully and slowly on its elbows, 
and if it stands upright on the hind legs the arms are so long that 
the fire fingers touch the ground. This disproportion botwoeii the 
anterior and posterior extremities, obviously deprives these animals 
of the power of moving on a plain surface with that speed which is so 
admirable in the generality of ^quadrupeds; and accordingly we are 
assured by all observers, that their mode of progression under these 
circumstances is of the most slow and painful nature. Tho Sloths 
however are not terrestrial animals, but live entirely among the thick 
branches of trees in the most extensive and solitary forests. This 
remarkable disproportion of their fore-arms is common to another 
genus of arboreal mammals, the'feal apes, in which, far from retarding 
their motions, this peculiar structure is of the most essential import¬ 
ance in adding to their agility. But the Sloths partake of none of 
the accessory advantages which the Apes possess. * They have no 
opposeable thumb; their fingers are short, and so perfeotly rigid that 
the joints ossify at a very early period of the animal’s life, leaving 
them totally incapable of individual motion, whilst they are at the 
same time so completely enveloped iu the common integuments of 
• the hand that nothing is to be seen externally except the immense 
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crooked claws with which they are provided. The wrist and ankle 
also are articulated or joined to the fore-arm and leg in an oblique 
direction; so that the palm or sole, instoad of bqjng directed down¬ 
wards towards the surface of the ground, as in other animals, is 
turaed'inwards towards the body, in such a manner as to render it 
impossible for the Sloth to place the sole of its foot straight down 
upon a level surface, but to compel it, under such circumstances, to 
rest upon the external edge of tho foot. This position is obviously 
but ill adapted for ease or facility of motion. But there is still 


If placed upon a plain surface, the Sloth moves with difficulty and 
only by seising upon tho little asperities which ho finds in his way, 
and by that means dragging his body slowly forwards, just as we may 
observe a bat to do under similar circumstances. But this is a situa¬ 
tion equally foreign to tho habits and economy both of the Sloth and 
of the bat; nnd we are no more justified in judging of the nature of 
the ono under these circumstances, than wo should be in reasoning 
upon the habits of the other. The Sloth is eminently oil nrboreal 
quadruped : it is produced, it lives, and it dies in the trees; it very 





another singularity in the structure of the foot of this animal which 
materially increases its difficulties of progression on a plain surface. 

This arises from the peculiar form of the last phalanx or joint of the 
fingers and toes, that, namely, which gives insertion to the claws, 
and which is articulated with tho second phalanx in such a manner 
as to permit tho fingers and claws to be strongly bent inwards along 
the palm and arm, but at the same time prevents tho animal from 
, raising them upwards or opening the hand beyond a certain position. 

This structure is exactly the reverse of what we observe in the com¬ 
mon oat, which has the phalanxes of the toes formed in such a 
manner as to keep the claws habitually retracted or drawn up, so 
that it requires a considerable degree of muscular force to extend or 
depress them. In tho Sloths, on the contrary, thoy are naturally 
depressed in tho position represented in the figure of the skeleton, and 
the muscular force is exerted to expund or open them. The claws 
themselves are of a size altogether enormous, surpassing the entire 
foot in length. They are so sharp and crooked that they readily 
seize upon the smallest inequalities in the bark of the trees and 
branches among which the animals habitually resido; and, unitod to 
the great muscular strength and rigid formation of the extremities, 
furnish tho most powerful weapons of defence. Nor are the form 
and articulation of the posterior extremities less singular than those 
of tho anterior. Tho formation of the pelvis alone is of such a nature 
as to render it im¬ 
possible for the 
Sloths to walk after 
the manner of ordi¬ 
nary quadrupeds; 
and the mode in 
which the hind 
legs are articulated 
with tho pelvis, to 
use the expression 
of Baron Cuvier, 
seems almost ex¬ 
pressly arrangod for 
the purpose of de¬ 
priving the animal 
of the use of its 
legs altogether. 

“If," says M. Cu¬ 
vier, "we consider 
the Sloths in the 
relation which they 

V*"™? Formation of the rolvls. 

mals, the general a , 

laws of organisation at present existing apply so little to their structure, 
the different parts of their body seem so completely contradictory 
of those laws oft co-existence which we have found established in the 
rest of the animal kingdom, that wo might be almost tempted to 
consider them as the remains of a former order of things, the living 
relics of that precedent nature of which we are obliged to seek the other . _ .. 

ruins the surface of the earth, and that they escaped by some Zoological Society, llegent s 1 ark. 

miraclA the catastrophe which destroyed their contemporary species.” | 



rarely voluntarily descends to the surface of tho earth, and thoso 
therefore who observe it in that situation, have not a favourable 
opportunity of judging of its nature and functions. 

We are indebted to tlie valuable observations of Mr. Waterton, 
during his ‘Wanderings’ in South America, for a final and satis¬ 
factory explanation of the apparent difficulties and inconsisteneilh 
in the structure and habits of the Sloth. “ Tho sloth,” says this 
traveller, “ in its wild state, spends its whole life in tho trees, and 
never leaves them but through force or accident; and what is more 
extraordinary, not upon the branches like tho squirrel and monkey, 
but under them. Ho moves suspended from the branch, ho rests 
suspended from the branch, and he sleeps suspended from the branch. 
Honce his seemingly bungled composition is at once accounted for; 
and in lieu of tho sloth leading a painful life and entailing a melan¬ 
choly existence upon its progeny, it is hut fair to conclude that it 
just enjoys lifo as much as any other animal, and that its extraordinary 
formation and singular habits are but further proofs to engage us to 
admire the wonderful works of Omnipotence.” Nor arc the motions 
of this animal so slow while suspended in this strange position, nor 
liiH habitat go circumscribed as naturalists have hitherto imagined. 
“ The Indians,” continues Mr. Waterton, “ have a saying that when 
tho wind blows tho Hloths begin to travel. In fact during calm 
weather thoy remain tranquil, probably not liking to cling to the 
brittle extremities of tlic brunches, lest they should break whilst the 
animals are passing from one tree to another; but as soon as tho 
wind rises the branches of the neighbouring trees become intorwoven, 
and then the sloth seizes hold of them and pursues his journey in 
safety. He travels at a good round pace, and wero you to see Lim, as 
I have done, passing from tree to tree, you would never think of 
calling him a sloth.” Stedinnn, in his ‘ History of Surinam,’ has an 
engraving of a Sloth in this position, which wc have copiod, as illus- 



Moilc of progression. 

trating its singular mode of progression. A specimen of Cholaput 
didactylvt, the Two-Toed Sloth, is now living in the Gardens of tho 
r/ oological Society, liegent's Park. 

The conformation of the extremities is not the only port of its 
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anatomy in which the Sloth differs from ordinary mammals. The 
number and form of the bone* which oompose the trunk, the nature 
of its teeth, and the conformation of its stomach and intestines, are 
all peculiar. The stomach is divided bv transverse ligatures into four 
separate compartments, which bear a distant resemblance to the four 
stomachs of ruminating a nim a l s: they do not however exercise the 
functions of these organa, nor do the Sloths regurgitate their food, or 
subject it to a second process of mastication like the ox and the 
sheep. The intestines also are unusually short for an animal which 
lives entirely upon vegetable substances, scarcely equalling twice the 
length of the body, whilst those of ruminants frequently exceed ten 
times those dimensions. Their simplicity and diminutive size in the 
Sloths appear to be compensated by the superior and unusual com¬ 
plication of the stomach,—which, retaining tho food for a longer 
period than in ordinary non-ruminating animals, allows it to be more 
perfectly macerated, and prepared for the action of the absorbent 
vessels which imbibe its nutritious particles in its passage through 
the intestines. The number of vertebra) in the necks of mammals is 
generally seven, bo that the whales and dolphins, which have scarcely 
any neck at all, os well os the giraffe and camel, which'have it 
developed in a most unusual degree, are all found to agree in this 
particular, howovor widely they differ in other respects: the B. 
tridactylus alone forms an exception to this otherwise universal rule, 
in having nine norvicnl vertebra). What renders this circumstance 
still more surprising is, that the neck of the Sloth (B. tridactylus), 
notwithstanding its two supernumerary vertebra), is far from long— 
being on the contrary much too short for its long fore legs if it were 
compollod to seek its food on tile ground like other animals. But 
thiH defect is compensated, as woll by the nature of tho situation 
which it habitually occupies, suspended from the horizontal branches 
of the trees, as by its power of using the fore paw as a hand in 
conveying the food to its mouth, which, notwithstanding the rigidity 
of its mombors, it does with great address with one paw, whilst it 
clings firmly to tho branches by meanH of the other throe. 

The den till system of the Sloths is the most simple that can well be 
conceived. They have no incisor teeth, but canines and molars only ; 
anil in tho B. tridactylus the caninos aro diminutive, and in all respects 
very similar to the other toeth. The molar teeth are universally eight 
in the upper jaw and six in tho lower, four and three on either side 
fbspoctively. Their construction is most simple, consisting merely of 
a cylinder of bone, onvoloped in enamel, and hollow at both ends,—at 
the upper by continual detrition, and at the under by default of ossifi¬ 
cation. They have no lamina of onamel penetrating the body of the 
tooth, ns in other herbivorous animals, which renders thorn such 
effective instruments in grinding and masticating vegetable substances. 
Hence it results, that the mastication of the Sloth must be extremely 
imperfect, though the defect of dentition is probably compensated in 
some degree by the superior complication of the stomach. 

The genera Bradypus and Ohmapus, together with the extinct fossil 
animals which have been callod Megatherium and Megdlonyx, and 
which, with tho form and organisation of a sloth, nearly equallod the 
elephant in size, constitute the Cuvierian family Tardigrada. Besides 
the difference of tho canine teeth, which are completely developed in 
Chohrpus and in Bradypus, ot the some form and subject to tho same 
detrition as the molars, these two genera are distinguished from one 
another by tho number of toes on the fore foot, which are three in tho 
Bradypus and only two in tho Cholmpus ; by the comparative length 
of the fore-arms, which are muoh longer in the former than in the 
lattor; by the number of cervioal vertebra) in tho Bradypus, as already 
mentioned; by the equally unusual number of ribs in Chdhepns, which 
amount to no fewer than forty-six, tho greatest number hitherto 
found in any mammal, the speoies of Bradypus having but thirty-two; 
and by numerous other modifications which it is unnecessary to 
enumerate. 

The Sloths ore known to bring forth and suckle their young liko 
ordinary quadrupeds. For this purpose they have two mamma), 
which are situated on the breast; and tho young Sloth, from tho 
moment of its birth,, adhorcs to the body of its parent till it acquires 
sufficient size and stnsngth to shift for itself The heqd of tho Sloth 
or Ai (B. tridactylud) is short, the face small end round like that of 
the American monkeys,, the. ears concealed in the long hair which sur¬ 
rounds them, the evea small and deeply sunk in the head, and the tail 
a mere rudiment. This species is found only in the most gloomy and 
retired tropical forests of South America. The Indians luce its flesh, 
and are in continual pursuit of it. 

In the list of specimens, of Mammalia in the Britiljh Museum three 
species of Bradypus and one of Cholapus ore given. Several varieties 
have been described. 

B. tridactylus, the Sloth or Ai. It has a short round head, furnished 
with coarse shaggy hair, disposed on the crown in verging rays, like that 
of the human species; the faoe is of a yellowish colour, oovered with 
very short hair, whilst that of the body and extremities is universally 
long and shaggy; the eyes ore encircled by a brown ring; the hair of the 
body varied with irregular patches of dark and light brown, or silvery 
white; between tho shouldora there is an oval patch of short erange- 
oolonred, hair, of a finer quality than that found on other parts of the 
body, and divided in the centre by a longitudinal black stripe; the 
throat and breast are frequently of a light straw-colour. The texture 


of the hair is altogether peculiar, and more nearly resembles dry hay, 
or grass shrivelled and withered by the sun, than the hair of ordinary 
quadrupeds. It tificoarse and flattened at the extremity, but as small 
at the root as the finest spider's web; and its dry and withered appear¬ 
ance forms the Ai's principal security against its pursue—. '**•*''**— 

it extremely difficult to detect it whilst at rest among the branches 
oovered with bark and moss of the same colour. It is only when in 
motion that it can be readily distinguished from the trunk beneath 
which it hangs suspended. In othor respects different individuals of 
this species differ considerably from one another in the shades and 
disposition of their colours, and in the intensity of the mark between 
the shoulders; some even wont this latter mark altogether, others are 
of a uniform ash-colonr over the whole body, and there are others 
still which have the hair of the head parted in the centre, and hanging 
down on eaoh side; but whether those constitute distinct species, 
or mere varieties of the common Ai, is apnint hitherto undetermined: 
the cabinets of Europe do not afford sufficient materials for an exten¬ 
sive comparison, and no naturalist has ever examined the Ais with 
this view in their native regions. 

B. torquatus, the Qipakeiou, is a very distinct species, even in the 
bony structure of its cranium. Its faoe is naked, and of a black 
colour; tho hair of its body less flattened and withered-looking than 
in the common species; the forehead, tomples, chin, throat, and breast 
covered witii reddish or rust-coloured hair, slightly frizzled; on tho 
crown of tho head it is long and yellow, and on the reBt of the body 

{ >a1o orange; but the most distinguishing mark of the species is a 
urge black collar which completely surrounds the neck. Beneath this 
outer coat there is an inner one of very fine fur, which is of a darlr 
brown colour on the collar, but gradually diminishes in intensity 
towards the croup, where it is entirely white. 

Both those Bpecies feed upon the leaves of trees, and bring forth 
but a single young ono at a birth. When in motion in the forests 
they emit a foeblo plaintive cry, resembling the word ‘ Ai,’ and which 
is the origin of the name they bear among tho Europeans settled in 
America, They are extromoly retentive of life, and have been seen to 
move thoir legs and exhibit other symptoms of vitality a full half- 
hour after being deprived of the heart and other viscera. 

B. gularis, the Yellow-Faced Sloth, is supposed by some to bo a 
variety of B. tridactylus. 

BRAGANTIA, a genus of plants belonging to the natural order 
Aristolochiacea. One of the spocies, B. tomentosa, is said by Dr. 
Horsfield to bo intensely bitter, and to be used as a medicine 
in Java. 

BRAIN, a soft and pulpy organ, which in man occupies the cavity 
of the cranium, and forms one-of tho central musses of the nervous 
system. [Nervous System.] In man and all the higher animals the 
nervous system consists of four distinct parts—the white threads 
called Nerves, knots or masses of nervous matter situated along the 
course of the nerves called Ganglions, a long cord of nervous matter 
filling the cavity of the vertebral or spinal column called the Spinal 
Cord, and a large mass of nnrvouH matter now generally considered 
as a continuation and expansion of tho spinal cord called the Brain. 
The Spinal Cord and Brain constitute the two central masses of tlio 
nervous system, that is; the immediate seat of the functions peculiar 
to this system. 

The general mass of nervous matter designated under the common 
term Brain, together with its membranes, vessels, and nerves, com¬ 
pletely fills the cavity of the skull. This masB is divided into three 
parts, the Cerebrum, or brain proper, which occupies tho whole of tho 
superior nart of the cavity of the cranium; the Cerebellum, much 
smaller than the cerebrum, whence its name, Little Brain, which 
occupies the lower and bock part of the cavity of the cranium ; and 
the Medulla Oblongata, by much the smallest portion of the mass, 
situated at the basU of the oavity beneath the cerebrum and oero- 
bellum. The medulla oblongata passes ont of the cavity of the 
cranium into that of the vertebral canal by the foramen magnum of 
the occipital bone, being continuous with and forming the commence¬ 
ment of the spinal cord. 

This general nervous mass is closely enveloped in three distinct 
membranous coverings, two of whioh have been called ‘metres,’ 
from the fanciful notion that they give rise to all the other membranes 
of the body. The external covering termed Dura Mater, from its 
being of a firmer texture than the other two membranes, Incloses 
the brain with all its appendages, and lines the whole internal surface 
of the bones of the cranium. It is of a fibrous texture, the com¬ 
ponent fibres interlacing each other in every possible direction, and 
forming by their firmness and density the thickest and strongest 
membrane of the whole body. By its external surfaoe the dura 
mater adheres everywhere to the inner surface of the cranium, just 
as the periosteum adheres to other bones. When torn from the 
cranium this surface appears somewhat rough and irregularly spotted 
witii bloody points, which are the laoerated orifices of vessels that pass 
between the membrane and the surrounding bones; These vessels 
are much more numerous in the young than in the adult, and are 
moat abundant at the sutures or junctions of the bofles that oompose 
the skulL The inner surface of the dura mater, whioh is shining 
and smooth, is lubricated and kept in a state of moisture by a fluid 
L secreted by its own vessels. Thu membrane performs a twofold 
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office; it supplies the place of the periosteum to the inner surfaoe of 
the bones of the cranium, sustaining their nutrient vessels j and it 
serves as a defence to the brain, and a support to the different masses 
into which it is divided. 

The dura mater gives off several elongations or productions called 
processes, which descend between certain portions of the brain; 
the most remarkable of which is termed the superior longitudinal 
process, which extends from the fore to the back port of the skull 
between the lateral halves of the cerebrum. Narrow in front, it 
becomes gradually broader as it passes backwards, bearing, as has 
been conceived, some resemblance in shape to a sickle or scythe, 
whence the common name of it, falx corebn. 

Where the falx cerebri terminates behind, there proceeds a large 
lateral expansion of the same membrane, extending across the back 
part of the skull beneath the posterior parts of the cerebrum, and 
forming a complete floor or vault over tne cerebellum. This mem¬ 
branous expansion is called tentorium, the obvious use of which is to 
prevent the cerebrum from pressing upon the cerebellum; while from 
the middle of the tentorium proceeds another membranous expansion, 
which descends between the lobeB of the cerebellum, and terminates 
insensibly at the edge of the foramen magnum, performing for the 
cerebellum the same office as the falx performs for tho cerebrum: 
hence it is called falx cerebelli. 

Moreover the component fibres of the dura mater in certain parts 
of its course separate into layers, which arc so disposed as to leave 
spaces between them, for the most part of a triangular form. These 
triangular spaces, which ore commonly termed sinuses, are lined by a 
smooth membrane*perfeotly analogous to that which lines the veins 
in the other parts of the body, and these Binnaes perform the office 
of veins, returning the blood from all the parts of the brain to tho 
nock. Nothing analogous to this structure occurs in any other part 
of tho venous system. In almost evoty other part of the body the 
pressure of surrounding parts is a most important aid to these 
vessels in enabling them to carry on the circulation of the blood; 
but in the brain the venous tubes aro guardod from prossure, tho 
dense dura mater boing for this purpose stretched so tensely over 
them that the weight of the surrounding parts is completely taken 
off them. 

The smooth surface of the brain which is exposed on the reflection 
of tho dura mater, is formed by its second investing membrane which 
is named the Tunica Arochnoiden, from the extreme tenderness and 
delicacy of its tissue, which gives it a resemblance to a spider’s web. 
This thin colourless and transparent membrane is spread uniformly 
over the surface of the bruin, covering all the eminences termed 
convolutions (Jig. i. 2, 2), but not insinuating itself between any of 
the depressions between the convolutions. (Fig. iv. 7.) On account of 
its extreme tenuity und its close odhosion to the membrane beneath 
it, it cannot be easily separated from the latter; but there aro 
situations at the basis where the arachnoid membrane, as it passes 
between opposite porta of the brain, con be seen distinct from the 
subjacent tunic. 

The third investing membrane, the Fia Mater, derives its nnmo 
like the former from the tenderness and delicacy of its tissue; but 
unlike the tunica arachnoidea, in which not a single blood-vessel 
has hitherto been described, the pia mater is exceedingly vascular. 
Tho blood-vessels with which every part of this delicate membrane 
is covered are the nutrient arteries of the brain; before they pene¬ 
trate tho brain these vossels divide, subdivide, and ramify to on 
extreme degree of minuteness upon the external surface of this 
membrane, so that the blood does not enter the tender cerebral 
substance with too great force. When a portion of the pia mater is 
gently raised from tine brain, these blood-vessels appear as exceedingly 
fine delicate threads, which on account of the elasticity with which 
they are endowed are oapable of elongation as they are drawn out of 
tho cerebral substance. As the pia mater contains and supports the 
nutrient vessels of the brain, this membrane is not only spread as a 
general envelope over its entire surface, but it penetrates between all 
its convolutions, and lines every cavity which is formed in it. 

It has been stated that the large portion of the cerebral mass, 
termed the cerebrum, occupies the whole of the upper part of the 
cavity of the cranium. Tne cerebrum is divided into two equal 
lateqpl halves termed hemispheres (Jig. i. 2, 2), which have an ovoid 
figure aomewhat resembling an egg cut longitudinally into two equal 
parts. The hemispheres are separated from each other by the 
membrane already described, the falx cerebri (fig. i. 3); and their 
inner sides in apposition with the falx are flattened, while their upper 
and outer surfaces are convex, being accurately adapted to the 
concavity formed by the inner surface of the bones of the cranium. 

Each hemisphere is subdivided into an anterior, a middle, and a 
posterior lobe, but it is only on the under surface of the brain that 
these lobes are accurately defined. ( Fig. it 1, 2, 3.) The anterior and 
middle lobes ore separated from each other by a deep fissure named 
the flasura sylvia (fig. it 4), which extends obliquely backwards from 
the basis to a ssoasideraple depth between the convolutions; but the 
middle is distinguished from the posterior lobe, not by a fissure but 
by a superficial excavation on the under surface of the posterior lobe. 
(Fig. it 6.) The'anterior lobes rest upon the orbital plates of the 
frontal bone; the middle lobes are lodged in the temporal fosses 



Fig. II.—Base of tile Bruin. 

1, Anterior lobes of the cerebrum; 2, middle lobes of tho cerebrum; S, pos¬ 
terior lobes of the cerebrum; 4, Assure separating the anterior from the middle 
lobes, named the flssura sylvia; S, situation of the superficial excavation 
forming the boundary between the middle and the posterior lobes; 0, the two 
hemispheres of the cerebellum, composed of flattened lamina) or layers; 7, the 
medulla oblongata, which, in this position of the brain, rests upon and covert 
the vermiform process j 8, corpora pyramidalia ; 0, corpora olivaria; 10, tuber 
annulare, or pons varolii; 11, decussation of the'corpora pyramidalia; 
a, i, e, d, cerebral nerves. • 

different directions, and are of different sizes'and lengths in different 
parts of the hemisphere. (Fig. i. 2, 2.) The depressions or fissures 
between the oonvolutione, termed clefts, or sulci, generally penetrate 
the consistence of the brain to the depth, of about an inch or an 
inch and a half (Fig. iv. 7.) The greater number of these pursue a 
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sigzag course, but some run longitudinally, others obliquely; some 
communicate with each other, whilo others terminate) separately in 
the substance of the brain. (Pig. iv. 7.) 

The nervous matter constituting tho cerebrum is composed of two 
distinct substances, which differ from each other materially both in 
their colour and consistence. (Fig. iv. 7.) The outer substance is 
sometimes termed cineritious, from its being of a grayish-brown 
colour; at othor times cortical, from its surrounding the inner part 
of the brain, as the bark the inner parts of the tree; by some it 
is also called glandular, and by others secretory, from tho supposition 
that its nature is that of a gland, and that it secretes a poculiar 
fluid. It is of a softer consistence than the inner part, and leaves by 
desiccation a smaller quantity of solid residuum. It is composed 
almost entirely of blood-vessels connected and sustained by exceed¬ 
ingly fine cellular membrane. . Its structure is uniform throughout, 
presenting no appearance whatever of a fibrous texture. It gives to 
the entire surface of the cerebrum an external covering, generally 
about the tenth of an inch in thickness. (Fig. iv. 7.) 

The inner substance, termed white or medullary (fig. iv. 7), is firmer 
in consistence and larger in quantity than the gray matter; .and when 
an incision is made into it, its surfaco is spotted with red points, the 
cut orifices of its vessels, which vary in number and size according as 
they may bo more or less distended with blood. It is now universally 
agreed that this part of the brain is composed of fibres. When 
examined in its recent and most perfect state, especially after it has 
boen artificially hardened and condensed by the action of heat or 
certain chemical substances, if it be carefully scraped with a blunt 
instrument these fibres become perfectly distinct and are of consider¬ 
able magnitude, with furrows between them, which for the most part 
aro placed in such a direction as to converge towards the base of tho 
brain. (Fig. iv. 6, 5,4.) The fibres do not merely unite, forming what 
are callod commissures, but they actually cross each other and pass 
into the opposite sides of the body. This decussation of the modullaiy 
fibres hns been demonstrated in the most satisfactory manner by 
Drs. Gall and Hpurzheim. 

The cerebellum is situated at the basis of the cerebrum towards 
its posterior part. (Fig. ii. 6, 6.) its form is elliptical, its largest 
diameter oxtendingtransversely from one side to tho other. (Fig. ii. 6.) 
Like the cerebrum it is divided into two latoral halves or hemispheres 
Lfig. ii. 6), which are separated by the falx cerebelli. In tho centro of 
fts upper surface there' is a distinct prominence, termed the vermiform' 
process (fig. ii. 7), which may be considered as the fundamental part 
of the organ, because, in tho lower animals, whatever other parts of 
the cerebellum are absent, this is invariably present, affording thus 
tho nucleus or rudiment of the organ, from which, by the addition of 
othor parts, as the hemispheres or lateral lobes, Ac., the more perfect 
organ of tho higher animal is built up. 

The external surface of the cerebellum is divided into flattened 
strata or layers (fig. ii. 6), separated by fissures which correspond to 
the clefts or sulei between the convolutions. The pia mater, bearing 
tho nutrient arteries of the oerebellum, passes between every one of 
these fissures; while the arachnoid membrane is simply extended 
over them. If a vertical section be made through either hemisphere 
of the cerebellum, a thick mass of white substance is seen in the 
centro, which, os it divides into the several strata, presents an nrbor- 



Flfr, in.—Vertical Section of the Brain. 

. 1, Bundles of medullary fibres in the central part of tho nervous apparatus; 
3, white matter forming the centre of the fundamental part of the ecrobelinm; 
3, vcitical section of the oerebellum, showing the arborescent arrangement of 
its component lamina, and forming the appearance called arfilMltgi; 4, situa¬ 
tion of the third ventrlola; S, fibres of white matter, foESt|ag the eeptum 
lucldum, tho medullary layer which separates the two lateral vchtrlelca from 
each other; 6, fibres of white matter, forming the corpus callosum. Immedi¬ 
ately beneath which are situated the lateral ventricles; 7, convolutions of the 
'cerebrum. 

cscent appearance commonly denominated the arbor vita. (Fig. iii. 8.) 
These strata diverge towards the circumference of the cerebellum, 
and are covered externally by gray substance. (Fig. iii. 3.) 

In front of the cerebellum ie placed a large mass of nervous matter, 
forming a very considerable eminence, commonly termed the tuber 


annulare, or the pons varolii. ( Fig. ii. 10.) The external surface of this 
body is convex, and it is divided into two lateral halves by a middle 
groovo. (Fig. ii. 10.) It is joined to the cerebrum by two thick white 
curds named tho crura cerebri, and to the cerebollum by two similar 
cords named the crura cerobeUi. The crura cerebri are continued 
(from the tuber) outwards and forwards to the under and middle 
part of each hemisphere of the cerebrum, in which thoy are lost. In 
like manner the crura oerebelli are continued outwards and backwards 
into the hemispheres of tho cerebellum, in which they terminate. 

The Medulla Oblongata is that portion of the cerebral mass which 
intervenes between tho tuber annulare and tho foramen magnum 
(fig. ii. 7): beyond the foramen magnum it takes tho name of spinal 
cord. On the anterior surface of the medulla oblongata there are 
four eminences contiguous to each other. (Pig. ii. 7.) The two internal 
are named corpora pyramUlalia, or the pyramids (fig. ii. 8); and the 
two external the corpora olivaria (fig. ii, 9), or the olivary bodies. 

If the membranes which invest the medulla oblongata are carefully 
removed, and its middle groove be gently drawn asunder, there will 
be discovered four or five bands of white substance ascending obliquely 
from one side of the medulla to the other. (Fig. ii. H.) These bands 
on each side decussate, Borne of them passing above and others below 
those of the other side, so that they are interwoven like plaited straw. 
(Fig. ii. 11.) These bands aro named the decussating bands of the 
corpora pyramidalia, and their decussation is conceived to explain the 
phenomenon familiar to the physician and surgeon, that when injury 
is done to one side of the brain a consequent disturbance of function 
iH manifested on tho opposite side of the body. 

Taken rs a whole, the nervous moss constitutingjbhe brain is strictly 
symmetrical, that is, the different partB of which it is composed are 
so arranged, that, if the organ bo supposed to bo divided into two 
latoral halves by a piano passing perpendicularly through its centre, 
the parts placed on each Bide of this plane have a porfect correspond¬ 
ence with each other, and form iu fact reduplications of each other. 
(Fig. ii.) The principal .parts of the cerebral mass are thus double, 
but thoy are all united on the median line with their fellows of the 
opposite side. This union is effected by medullary bauds of various 
sizes and figures which pass from one to another, called commissures. 
Thus the double parts of the cerebellum are united by means of the 
large mass of cerebral matter already spoken of under tho name of 
tuber4hnularc, or pons varolii. ( Fig. ii. 10.) The hemispheres of the 
cerebrum arc united chiefly by a broad expansion of medullary matter, 
which extends transversely across from the bottom of ono hemisphere 
to that of the opposite side, called the corpus callosum, or the great 
commissure of the brain. ( Fig. iii. (1,6.) There are other connecting 
bands of smaller Bize by which minor portions of tho corobral mass 
are placed in communication, into a description of which it is nut 
necessary to enter here. 

The cerebral parts are separated from one another at certain places, 
and the intervals form cavities which are termed ventricles. Of these 
vontricloB there are commonly enumerated four, all of which are in 
communication with each other. By far tho largest of these are the 
two great cavities callod the lateral ventricles, which are situated in 
the interior of the hemispheres of the cerebrum. Commencing in the 
fore part of the anterior lobes, these cavities proceed backwards in a 
direction parallel to oneh other through the middle into the posterior 
lobes. Their figure is winding and exceedingly irregular, and thoy 
are separated from each other by a tender mass of medullary matter 
tormod the septum lucidum. ( Fig. iii. 5.) They are lined throughout 
by a fine transparent membrane, which secretes a fluid that keeps 
them moist, gives them a bright polished appearanco, and prevents 
them from uniting. This membrane is tho pia mater, which is con¬ 
tinued from the exterior surface of tho brain into these interior cavities; 
and aomo anatomists describe the arachnoid membrane ns accompany¬ 
ing tho pia mater in all its course through the ventricles; 

The middle or third ventricle is a vertical fissure between the two 
large convex eminences callod the thalami optioi (fig. iii. 4), situated 
in the middle and back part of the lateral ventricles. The fourth 
ventricle, called also ventricle of the cerebellum, is a cavity of con¬ 
siderable extent situated between the cerebrum, the tuber annulare, 
and the medulla oblongata. 

For a detailed account of the course of the fibres the reader is 
referred to the work of Drs. Gall andSpurzheiin, entitled ‘Recherohes 
sur le SyatAme ITerveux en gdndral, et sur eelui du Cerveau en par¬ 
ticular/ in which the direction of the cerebral fibres is not only 
minutely and exactly described, but illustrated by excellent drawings 
os large ss the objects. The oourse of the fibres that compose the 
pyramids (fig. ii 8 and fig. iv. 1) is as follows:—Immediately before 
their entrance into the tuber annulare the pyramids are a little con¬ 
tracted. ( Fig. ii 8.) . As soon as they enter this mass the pyramids are 
divided into innumerable bundles of fibres (fig. iv. 2), which are covered 
by a thick layer of transverse fibres (fig. iv. 2) that come from the 
cerebellum. (Fig.W. 8.) These fibres of the pyramids, thus increased in 
number, ascend, and receive at every point of their course fresh acces¬ 
sions, until at their exit (from the tuber) forward and outward they 
form at least two-thirds of the crura cerebri, as is seen at fig. iv. 3. 
Followed in their course forwards (rom fig. iv. 3, they are manifestly 
increased at every point by the accession of infinite numbers of 
fibrea (Fig. iv. 4.) At the point (fig. iv. 6) the fibres, now exceedingly 
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numerous, manifestly assume a diverging course, proceeding in every 
direction forwards, upwards, laterally, and backwards. ( Fig. iv. 5, 6, 7.) 
At length the radiating fibres, crossing and interlacing each other in 
all directions, form an expansion or tissue, and, being folded in 



Fig. IV.—Coarse of the fibres of the Brain. 

1, Entrance of tlin anterior pyramids into 2, the tulicr annulare, or pons 
vurolii j 3, fibres of the pyramids much increased ns they issue from the tuber 
unnulure ; 4, 3, continued increase in the fibres of the pyramids ss they advance 
onwards towards the convolutions; 6, divergence of the fibres of the pyramids; 
7, convolutions of the cerebrum, showing their depth, their gray matter, and 
the sulci between them; 8, cerebellum. 

various ways and covered with gray matter, constitute the convolu¬ 
tions. (Fig. iv. 5, <>, 7, 7.) Thus the pyramids, progressively increased 
and developed, form a large portion of tlic anterior and middle lobes 
of the cerebrum. If the corpora olivaria (jig. ii. 9) were traced in like 
maimer, they would lie found to form the posterior lobes of tho cere¬ 
brum ; and the origin and souroo of the fibres constituting the main 
bulk of tho cerebellum can be demonstrated with the same clearness 
and exactness. 

From the procoding account of the structure of the brain, which 
shows it to be an oxcoedingly complex organ, it might kavo been 
inferred from analogy that it would receive a large supply of blood; 
but the quantity actually sent to it is far greater than any analogy 
could have led us to suppose. Haller made a calculation, from which 
he concluded that one-fifth of all the blood sent out of the left ven¬ 
tricle of tho heart is carried to tho head, yet the weight of the brain 
in the human subject is not more than one-fortieth of that of the 
wholo body. Even if this estimate, which is generally thought too 
large, bo reduced to onc-tenth, according to the idea of Monro, it will 
still leave a very great over-pro]K>rtion. There is no part of tho 
structure of the brain more curious than tho various contrivances 
connected with the circulation through the head, which have for their 
object the prevention of this prodigious quantity of blood from pro¬ 
ducing auy injurious effects upon tho tender cerebral substance, whether 
by its pressure or by its unequal distribution, in conscquenco of its 
stagnating in tile vessels, or of its being ton violently propelled against 
them. Many conjectures havo been formed respecting the ohjeet of 
furnishing this organ with such iui extraordinary quantity of blood, 
but nothing is really known of the use to which it is applied, though 
it may bo admitted, to give a degree of plausibility to the opinion, that 
the brain has some analogy to a secreting organ. Without doubt one 
uso both of the ventricles and the convolutions is to afford a more 
extended surface by which the biood-vesBels may enter tho cerebral 
HubHtanco at a greater number of points, and consequently in small 
quantity at any ono point, while at the same time they are more firmly 
supported in their passage by tho greater quantity of investing mem¬ 
brane with which they are supplied. [Nekvocs System.] 

The brain of the vertebrato animals differs considerably from that 
of man, and more in proportion to their low position in the sealo^»f 
development. Tho most obvious distinction between tho brain of 
man and that of the other mammalia is its diminished size in most 
of the latter. The moment the skull-cap is raised, the difference 
between the full rounded appearance of tho former and tho com¬ 
pressed flattened shape of the latter cannot fail to be observed. The 
convexity of the middle lobes is strangely lessened, and the posterior 
lobe is in a manner lost in quadrupeds. If the brain is now removed 
from the cranial cavity, the difference in bulk between that of man 
and the inferior animals is strikingly displayed. The brain of the ox 
scarcely weighs a pound; the average weight of the brain of the 
human being is more than pounds. 

In man tho brain is supposed to constitute about l-35th part of 
the weight of his body. In the dog, averaging the different breeds, 
it is l-120th part; in the horse it is only the 450th part, in the sheep 
the 750th part, and in the ox the ji00th part. 

As an illustration of the greater size and development of tho nerves 
of sense in animals, the olfactory one may be selected. In man, who 
has other means of judging of the qualities of his food, and of sur- 
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rounding objects, than by tho sense of smell, the olfactory nerve is not 
one-fourth the size of that of the horse; in the ox, which is not so 
much domesticated as the horse, and ofteuer sent into the field to 
shift for itself, it is considerably larger; it is larger still in tho 
swine, which has to search for a portion of its food buried in the earth, 
or deeply immersed in refuse or filth; and it is largest of all in the 
dog, whose acutenoss of scent renders him so useful a servant to man. 

The different development of the medulla oblongata in different 
animals may be adduced as another proof of the admirable adaptation 
of each to the situation which it occupies and the functions which it 
discharges. The medulla oblongata is the prolongation and conden¬ 
sation of the medullary matter of tho brain, and it is the origin of 
that portion of the spinal cord which is devoted to organic life. In 
tho human being, the breadth of it is only a seventh part of that of 
the brain; in the horse and tho ox, it is nearly a third ; and in tho 
dog it is more than a half. In every part of tho brain of tho 
quadruped the medullary portion preponderates, and the cineritious 
is deficient. 

In the smallor quadrupeds the comparative size of tho brain 
approaches nearer to that of the human being. In tho mouse it is a 
43rd part of tho weight of the animal. 

Tho brain of tho larger birds agrees with that of the mammalia in 
the smallness of its bulk, compared with the development of the same 
organ in the human being. Tho brain of the eagle is not more than 
a 260th part of the weight of tho bird. Tho brain of tho goose is not 
more than a 360th part. If in some of tho losscr birds, as in the 
chaffinch and tho redbreast, it approaches to tho proportionate size of 
that of tho human being, it is, as in the smaller quadrupeds, on account 
of tho quantity of medullary matter required for tho origins of the 
nerves; and the cineritious matter forms only a very small ]>;u't of tho 
brain. Tho brain of the bird has no convolutions on its surfaoo; no cor¬ 
pora striata in tho ventricles; no pons varolii between the brain and the 
spina] coni; and the origins of tho optic nerves are separate from tho 
brain, and lie behind and below it. 

In fishes the brain is yet more diminished in proportionate sizo. 
In some species it does not constitute a 2000th part of the bulk of 
the fish. It scarcely half fills the cranial cavity, but is surrounded 
by a cellular tissue containing a transparent semifluid mass. It 
singularly varies in different species. Tt consists of at least four or 
fnore rounded eminences, placed in pairs opposite to each other and 
forming two parallel lines; and there is often only a very slight con¬ 
nection between these lines, or the eminences of which either of them 
is composed. Tho two principal hemispheres of tho brain and the 
optic thalomi are always present. Tho olfactory nerves often form a 
third pair of tuborclcs anterior to those and the cerebellum, and are 
always found posteriorly on tho mesiiui line. Tho optio nerves usually 
cross oach other without any intermingling of modullary matter. The 
cineritious substance is found iu an exceedingly small proportion in 
tho brain of lisheB. 

There is no brain properly speaking in tho Inrcrtchratn, In the worm, 
the upper ganglion of the nervous system, which represents tho brain, 
is placed near to, or may bo said to bo perforated by, the superior por¬ 
tion of tho (esophagus', and thence proceed little white threads or cords', 
which rim along the course of the digostive canal. In insects the 
upper ganglion usually surrounds tho uosophagus, and a ganglionic 
system of nerves can generally he traeod proceeding from it. In tho 
larva? of insects the brain is inclosed in a horny cavity. The spinal 
corcl proceeding from it pursues its course through tho whole of the 
abdomen, presenting evident ganglia at different points, from which 
nerves are distributed; while from tho intermediate spacos are given 
out other nerves without.ganglia, presenting a rude but satisfactory 
sketch of the combined systems of sensitive and motor nerves dis¬ 
covered by modern physiologists. 

(Quain, Elements of Anatomy; (Irant., Outlines of Comparative 
Anatomy ; Carpentor, Principles of Physiology.) 

BRAtZE, a Fish. [Pauuijs.] 

BRAKES. [Pteris.] 

BRAKES ROCK, tho vulgar namo for th oAUosorus t rispue, a plant 
belonging to the natural order Polypodiaceat. Allvsorus is known by its 
nearly circular sori, which are at length confluent, and are concealed 
by tho reflexod margin of the frond. A. crispus has a slender liery 
brittle stem, which attains a height of from 6 to 12 inches. It grows 
in stony places on mountains throughout Qrcat Britain. 

BRA'MA, a genus of Fishes of tho order Aeanthopterygii and family 
Squamipennes. Dorsal, anal, and ventral fins tnore or less scaly; body 
much compressed, somowhat ovate when viewed laterally ; the head 
rather obtyaelyierniinutcd; mouth when shut almost vertical; teeth 
slender, placed both in the jaws and palatines; Dranchiostegous rays 
seven. But one species of this genus is known, Brama Raii. M. Cuvior 
mentions the Mediterranean os the chief locality for this fish, but at 
the same time he says that it occasionally wanders into the ocean. 
It appears however that it is not so lobal os M. Cuvier supposes, 
numerous specimens having been found on different parts of our own 
coasts. , 

Brama Raii measures from about 1 to 2 feot in length; it is of a 
deep blue colour, becoming silvery towards tho belly. Tho dorsal fin 
has 34 rays and thcuuml 30 rays. The tail is largo and forked; pectoral 
fins rather long and narrow; ventral fins small: the scales oxtend os 
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far m (he jaws. The floah of this fish is said to have aa exquisite 
, flavour. (Yarrell, British PUiht ».} 

BRAMBLE, the wild bush that bean blackberries, belonging to the 
natural order Rosacea. [Ruses.] 

BRAMBLINO. [Frijcgilla.] 

BRANCH IO'PODA, the first order of the division Entomostraca 
rEirTOKOSTRAOa], of the claM Crustacea. [Crustacea.] Dr. Baird, in 
his * Natural History of the British Entcpnostraca,’ thus characterises 
it:—Mouth furnished with organs fitted for mastication; bronchia) 
many, attached to the feet; body sometimes naked, but most fre¬ 
quently having an envelope in form of a buckler, in some inclosing 
only the head and thorax, in others the whole body; feet vary in 
number, all branchiferous; antennas two- or four-jointed and generally 
ciliated; eyes sometimes two, or even three, but frequently only one, 
or so closely approximated as to appear single. They are all free and 
unattached, swimming at largo in water. This division of the Ento¬ 
mostraca includes some of the commonest forms, such as-those known 
under the name of Monoculus and the various spocies of Daphnia, 
the water-fleas of popular writers. The following iB the arrangement 
of this order by Latreille, which comprehends the Lophyropoda of 
Baird and othorc :— 

Section I. 

Lophyropoda, 

Feet never more than six, the articulations more or less cylindrical 
or conical, and never entirely lamelliform or foliaceous. The bronchia) 
are not numerous; and there is but one aye. Many have the mandibles 
furnished with a palpus or fueler, and though M. Straus attributes this 
organisation exclusively to the genera Cypris and Cytherina, which 
oompose his order of Ostrapoda, the elder Jurino and M. Ramdhor 
have shown that it is also characteristic of Cyclops. The anteunu) are 
almost always four in number, and serve for locomotion. Three 
groups are arranged under this soctiofi. 

Carcinoida. 

_ Shell more or less ovoid, not folded so as to convoy the idea of a 
bivalve, but loaviug tho lower part of the hotly uncovered. The 
antonnie never in tho form of ramifiod arms. Feet ten, inoro or loss, 
cylindrical or setaceous. Females carrying their eggs in two oxternai 
bigs situated at tho base of their tail. Some of this division have two 
eyes, but tho genus Cyclops has but one. 

a. Two Eyes. 

Shell entiroly covering tho thorax. Eyes large and distinct. 
Antenna) intermediate, terminated by two bristle-liko nppendagos. 

Under this subdivision Latreille places the genera Zorn, Bose; 
Ntbalia, Leach; and Condylura, Latreille. 

In the genus Zoca we have an intoroBting examplo of the necessity 
of observing animals not only in one stago but through the whole 
period of their existence. The Zota pclayica of Bose, and the other 
species of the same genus, are now known to bo transitionaiy con¬ 
ditions of the higher forms of Crustacea. We are indebted to Mr. V. 
Thompson of Cork for first having shewn this with regard to Zota. He 
observed that the members of Zota, from being natatory and cleft, 
became simple and adapted to crawling only. The animal, when 
perfected, was found to be a crab. To complete his proof of meta¬ 
morphosis among the Crustacea, he states that ho suoceedod in hatching 
the eggs of tho common Crab (Cancer pagurus), the young of which 
were found to be similar in form to Zota Taurus; and he thence 
concluded that the crustaceous decapods generally undergo metamor¬ 
phoses, being in the first state of their existence essentially natatory; 
and tho greater number of them becoming afterwards in their perfect 
state incapable of swimming, being then furnished with chela) (pincers), 
end with feet almost solely adapted for crawling. Mr. Thompson 
states that with regard to brachyurous decapods (crabs, Ac.) he has 
ascertained the newly-hatched animal to be a Zoca in the following 
genera: Cancer, Carcinus, Portunus, Eryphia, Gcgar- 
ei at**, Thelphusa, Pinnotheres, Inachus —eight in all; 
and that in tho Macroura (lobsters, Ao.) he has ascer¬ 
tained that the following Beven genera are subject 
to metamorphosis: Pagurus, Porccllana, Oalathea, 

Crangon, Palcemon, Uomarus, A status. The an¬ 
nexed figure of Zoca clavata (Leach), taken by 
Mr. Cranch in the unfortunate expedition to the Zoeactaeata. 
Congo under Captain Tuckey in 1816, will give some idea of the 
general form of Zota. 

As an example of this division of Latreille we may give the Ntbalia 
bipes, which includes the two species N. glabra W N. ciliata of 
Lamarck. This creature has an ovate body of a pIKyellow oolour, 
with a darker longitudinal lino along each side; antenna) long, the 
inferior pair as long aa the body, and setiferous; beak of carapace 
sharp-pointed and moveable; four pairs of natatorial feet of moderate 
length, and setiferous; caudal appendages rather long; and furnished 
at the extremity with one long slender seta and three or four short 
setae, not plumoso. This species is a native of the sea, and has been 
found on the coast of Devonshire, on the coast of Ireland, and the 
Shetland Isles. 

0. One Eye. 

Thorax divided into many segments. Tho anterior, and much the 


largest segment, presents a single eye only, placed in the middle of 
the front between the superior antennse. Cyclops (Muller), which lias 
been so well illustrated by the aoute observations, of the elder Jurine 
and of Ramdohr, is the only genus of this subdivision. 

* The body of the species of Cyclops is more or loss approaching to 
oval, soft or rather gelatinous, and is divided into two portions, the 
one anterior, consisting of the head sad thorax, the other posterior, 
forming what is commonly called the tail The segment immediately 
preceding the sexual organs, and whioh in the females carries two 
supporting appendages in the form of little foet (fulcra, Jurine), may 
be considered as the first segment of the tail, which is not always 
very clearly defined or strongly distinguished from the thorax, and 
consists of six segments or joints; the Becond of which in the males iB 
provided on its lower ride with two articulated appendages of varied 
form, sometimes simple, sometimes having a small division at tho 
internal edge, and constituting entirely or in part the organs of 
generation. In the other sex the female organ is placed upon the 
same joint. The last segment terminates in two points forming a 
fork, and more or less bordered with delicate beards or ponniform 
fringes. The anterior portion of the body is divided into four segments, 
of which the first and by far the largest includes the head and a 
portion of the thorax, whioh are thus covered by one scalo common to 
both. Here aro situated the eye, four antenna), two mandibles (internal 
mandibles of Jurine) furnished with a feeler (which is either simple 
or divided into two articulated branches), two jaws (tho external 
mandibles, or lip with little boards, of Jurine), and four feet, divided 
oach into two cylindrical stems, fringed with hairs or bearded. The 
anterior pair representing the second pair of jaws differ a littlo from 
the succeeding pair, and are compared by Jurino to a kind of hand. 
Each of the three succeeding sogments serves as the point of attach¬ 
ment to a pair of feet. The two superior antenna) ore longest, 
setaceous, simple, and formed of a great number of small articulations. 
They facilitate by their action the motion of the body, and perform 
very nearly the office of feet. The lower antenna) (antennules of 
Jurino) are filiform, consisting most frequently of not more than four 
joints, and are sometimos simple, sometimes forkod. By their rapid 
motion they produce a small eddy in the water. In the males the 
upper antonnie, or one of them only, as in Cyclops Castor, are con¬ 
tracted in parts, and exhibit a swelling portion which is followed by a 
hinge joint. By means of these organs, or of one of them, the males seise 
either the hind feet or the end of the tail of their females during tho 
season of fecundation, and are thus often found attached. On each side 
of the tail of the females is an oval bug filled with eggs (external ovary 
»f Jurine), adhering by a very fine pedicle to tho second segment, near its 
junction with the third, and where the orifice of the deferent egg-canal 
may be seen. The pellicle which forms these bags is only a continua¬ 
tion of that of tho internal ovary. The number of contained oggs 
increases with age. They are at first brown or obscuro, but afterwards 
present a reddish tinge and become nearly transparent, without how¬ 
ever increasing in mye when the young arc about to come forth. When 
isolated or detached up to a certain period at least, tho germ perishes. 
A single fecundation suffices for successive generations, and the same 
fomalp can lay eggs ten times in the course of three months, so that 
the number of births amounts to something enormous. Thus, taking 
eight oviperitions and allowing forty eggs for each, it has been calcu¬ 
lated that one fomale Cyclops may be the progenitress of four thousand 
five hundred millions. The time the foetus remains in the ovary varies 
from two to ten days, the variation depending on the temperature of 
the seasons and on other circumstances. 

The young at their birth have only four feet, and their body is 
rounded and toilless. In this state they are the genus Amymonc of 
Muller. Some time afterwards (in about fifteen days in the months of 
February or March) they acquire another pair of feet; they are then 
the genus Nauplius of the same author. After their first moult they 
assume the form and all the parts which characterise the adult state, 
but with smaller proportions: their antenna) and feet, for example, aro 
comparatively short. At the end of two more moulte they are fit for 
the reproduction of the specios. The greater part of these Ento¬ 
mostraca swim upon their backs, darting about with vivacity, and 
possessing the power of moving either backwards or forwards. Their 
food generally consists of animal matter in preference to vegetable; 
but in the absenco of the former they feed upon substances of the 
latter description, and it is said that the fluid in which they live never 
enters their stomachs. The alimentary canal extends from one 
extremity of the body to the other. The heart (taking Cyclops Castor 
as the subject) is of a shape approaching to oval, and situated imme¬ 
diately under the second and third segment of the body. Each of 
the extremities of this organ gives off a vessel, the one going to the 
head, the other to the tail. Immediately below is another analogous 
organ, giving off also at each end a vessel supposed to represent the 
branohiocardiao oanals observable in the circulation of the Deoapodous 
Crustacea. 

The genua Cyclops is an inhabitant of the fresh waters; and we 
select the Common Cydops, Cyclops vulgaris, Leach; Monoculus 
quadricomis, Linn.; Cyclops quadricomis, Muller; Monocle h Queue 
Fourohue, Geoffrey, as an example of the aperies. 

The body of the Common Cyclops has a somewhat swollen appear¬ 
ance, and is formed of four rings, and prolonged to about one-third of 
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its entire length. The tail consists of seven rings. The posterior- 
antennae (antennules of Jurine) are tolerably large and composed of 
four joints, the anterior antennae are thrice the length of the posterior. 

There are several varieties. 

Var. u. Reddish; eggs brown, forming two oblique masses near 
the sides of the tail. Total length eight-twelfths of a line. This is 
the Monoculm quadricomit ntbent of Jurine. 

Var. b. -Whitish or gray, somewhat tinged' with brown, rather 
larger than the preceding. Egg-mas&es greenish, forming nearly a 
right angle with the tail. Total length the same ob the preceding. 
This is the M. q. albidm of Jurine. 

Ver. c. Greenish. Direction of the two egg-masses intermediate 
between that of the egg-masses of the two former. Length nine- 
twelfths of a line. M. q. viridit of Jurine. 



Cyclopt vutgarii, magnified. 

1, Male Of variety a ; 1, female of the same; a a, antennm; b l, sexual 
organs of the male ; c c, external oviparous pouches of the female; i d, internal 
ovaries j S, a female of variety c j 4, a young Individual of that variety. 

Var. d. Smoky red. General form nearly oval. Eggs brown, com¬ 
posing two masses, which cover a great portion of the tail. Length 
six-twelfths of a line. M. q. fmeut of Jurine. 

Var. e. Of a'deeper green than var. c. Eggs obscure green, passing 
a little into rose-colour when hatching is near, forming two masses 
attached to the tail, and appearing to be incorporate with it. Length 
the same as the preceding. M. q. prarinm of J urine. 

Ortracoda, Latreille; Otlropoda, Straus. 

The shell of the Ottracoda is formed of two pieces or valves repre¬ 
senting those of a conchiferous mollusk or bivalve shell, but horny, 
not testaceous. As in the bivalves, the two pieces are united by a 
hinge, and when the animal is inactive they dose upon and shut in 
the body and the ports. The feet are ambulatory, six in number, and 
none are terminated by a digitated swimming organ, nor accompanied 
by a branchial lamina. The antennm are simple, filiform, or setaceous. 
There is but one eye, which is composite ana sessile. The mandibles 
and jaws are furnished with a branchial lamina, and the eggs are 
situated on the back. ... _ . _ , 

In this division Latreille includes the genera Cythere, Muller {Cythe- 
rina, Lamarck) and Cyprit. Cythere has one eye; three.pairs of feet; 
abdomen short; the inferior or pediform antennm furnished with one 
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tolerably long curved and jointed filament. The species are inhabit- 
ants pf the Bea. They have not the power of swimming; but are always 
walking qmong the loaves or branches of the Confcrvm and Fuci, 
where they delight to dwell. When shakon out of their hiding places 
into a tumbler or bottle, they may be seen to fall in gyrations to the 
bottom, without ever attempting to dart through the fluid, as would 
be the case with the species of Cyprit. Upon reaching the bottom they 
open their shells and creep along the surface of the glass; but when 
touched or shaken they immediately again withdraw themselves within 
their shell uud remain motionless. Dr. Baird, whose work on the 
British species contains a fund of information on the habits of the 
minute family to which these creatures belong, says that the species 
" undoubtedly numerous, and the labours of any inquirer after 
them would assuredly be rewarded with success.” Ho has described 
fifteen species os inhabitants of the British coasts. Several of the 
species have been found fossil. 

Cyprii has two pairs of feet, one pair always inclosed within the 
shell The two antennm are terminated by a pencil of fine hairs. 
The case or shell is suboval, arched, and protuberant on the back or 
hinge side, and nearly straight or a littlo sinuous or kidney-shaped on 
the opposite odge. A little in advance of the hinge, and upon the 
mesial line, is tho single largo blockish round eye. The antennm, 
which oro inserted immediately below, aro shorter than tho body, 
setaceous, composed of from seven to eight joints, of which the last are 
the shortest, and terminated by a pencil of twelve or fifteen fine hairs, 
which servo as swimming organs. The mouth is composed of a cari- 
nated labrum; of two largo toothed mandibles, each furnished with 
a feeler of three joints, to the first of which a Binall branchial lamina 
of five digitations (interior lip of Komdolir) is attached, and of two 
pairs of jaws; the two upper, which are much tho largest, hnvo on 
their internal border four moveablo and silky appendages, anil exter¬ 
nally a large branchial lamina pectinated on its nuterior edge; the 
second are formed of two joints, with a short, nearly conical, and 
jointless feeler, also silky at tho end A suit of compressed sternum 
performs tho office of a lower lip (external lip of Knmdohr). Tho feet 
havo five joints, the third representing tho thigh, and the last the 
tarsus; the two anterior ones, much stronger than the rest, are inserted 
below the antennae, directed forwards with Stitt' hairs on long hooks 
collected into a bundle at the oxtremity of tho two last joints: the 
four following feet are without these appendages. Tho second pair, 
situated on the middle of the under side of the body, are directed 
backwards, curved, and terminated by a long strong hook bent for¬ 
wards; the two last, never showing themselves beyond tho shell, 
aro applied to tho sides of tho body for tho purpnso of sustaining the 
ovaries, and are terminated by two very small hooks. There is no 
distinct joint observable in the body, which terminates posteriorly in 
a kind of tail, which is soft and bent upon itself underwards, with 
two conic or setaceous filaments fringed with three silky hairs or hooks 
at the end, and directing itself backwards so as to project beyond the 
shell. The ovaries form two largo vessels, simple and conical, situated 
upon the posterior sides of the body under the shell, and opening, one 
at the side of the other, at tho anterior port- of the abdomen, where 
the canal formed by. the tail establishes a communication between 
them. Tho eggs are spherical. 

Those animals Bwim with more or less rapidity in the still fresh 
waters or gently-running streams which they inhabit, in proportion os 
they bring into action tho filaments of tho antenmo; sometimes they 
only show one, at other's they put them all forth. Latreille thinks 
that these filaments may also assist in respiration. The two anterior 
feet aro moved with the same rapidity as the antenna: when the 
animal is swimming; when it creeps over tho Burfaco of the water- 
plants, tho progress is slow. Tho female deposits her eggs in a mass, 
fixing them by means of a glutinous substance on the water-plants or 
on the mud. Anchored by her second pair of feet, so ns to be safe 
from the agitation of the water, she is occupied about two hours iu 
this operation, tho produce of which, in tlm largest species, amounts 
to 24 eggs. Jurine collected some of these at the timo of their 
exclusion, and, after having insulated them, obtained another generation 
without the intervention of the male. A female which laid her eggs 
on the 12th of April changed her skin six times between that day and 
the 18th of May following. On the 27th of the last-named month 
she laid again, and, two days afterwards, made a second deposit. 
Jurine concludes that the number of moults in the young Btate 
corresponds with the gradual development of the individual. 
Desmarest considers that they do not undergo a metamorphosis, but 
that they present on their exclusion from the egg the form which they 
preserve throqg ! »>ut their life. Their food is said to consist of dead 
animal substances and of Confervtr. In summer, when the heatB have 
dried up the pools, they plunge into the humid mud, and there 
remain in an apocryphal kind of existence till the rains again restore 
them to activity. 

The recent species are numerous; Jurine described 21. Dr. Baird 
describes 15 species os British. 

The hard shells of Cyitrit resist decomposition, hence many are 
fossil. 

Cypri» Faba, Desmarest, holds a place among the organic remains 
of the Weolden Rocks of Eugland. Dr. Fitton has recordod it in the 
Weald Clay of the Isle of Wight, Swanage Bay, Ac., and I)r. Mantell 
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in the Hastings Sands. Desmarest notes the species as found in great 
abundance near the mountain of Gergovie, in the department of the 
Puy-de-DOme, and at the Balme-d’AlUer, between Vichy-les-Bains and 
Cussac. • Their great fruitfulness and the frequent moults noticed 



Cypris ornata (magnified). 

Shell yellowish-green, banded with -green. A, side view; B, view looking 
upon the hinge. The bands commence behind the eye. 



Cypris past (magnified}, Straus. 

Valves brown, kidney-shaped, covered with fine scattered hairs. Antennn 
with fifteen fine bristles. In the view the valves are supposed to be removed, 
the outline a a showing their shape and their relative situation; h, origin of 
tha hinge membrane; c, eye ; d d, nntennm deprived of their bristles; r, feet 
of tbe first pair; /, at the second puir; g, of the third pair; A, tall ; labrum ; 
k, mandible; I, feeler; m, jaw of the first pair; », of the second pair ; 
o, bronchia or gill; p </, posterior portion of the left ovary; r, the male organ 
acoording to Straus. 

above may account in somo measure for the quantities of their 
petrified exuvins. Cypris hits also been found in the Fresh-Water 
Limestone, beneath the Mid-Lotliian Coal-Field, at Burdiehouse, near 
Edinburgh, and in other districts. 

Cladocsra, Latreille; Paphnides, Straus.—These minute croatures 
have a single eye only, and are protected by a shell doubled as it were, 
but without any hinge, according to Jurine, and terminated posteriorly 
in a point. Tho head, which is covered with a kind of beak-like 
armour, projects beyond the Bhell. There are two antennse, generally 
large, in the form of arms, divided into two or three branches placed 
on a peduncle fringed with filaments always projecting, and serving 
the purpose of oars. The feet, four to six pairs, terminated by a 
digitated or pectinated swimming organ, and furnished, with the 
exception of the two first, with a branchial lamina. Their eggs are 
situated an the back, and their body terminates with a sort of tail 
with two delioate hairs or filaments at the end. The anterior part of 
the body is somtimes prolonged into the form of a beak, sometimes 
into a shape approaching that of a head oooupied almost entirely by 
one large eye. 

Latreille gives'the following sub-genera: Polyphemus , Miiller; 
Paphnia, Muller; Lynceus, Miiller (Chilodorus, Leach). This division 
in Baird’s ‘Entomostraca’ ioMudos the following families and genera. 


1. Paphniadce. 

Paphnia, 

Bosmina. 

Sida. 

2. Polyphemida. 

Polyphemus. 

3. Lynccidtr. 

Eurycereus. 

Camplocercus. 

A Iona. 

Peracantha. 


Moina. 

Macrothrix. 

Paphnslhs. 

Evadne. 

Chydorus. 

A cr operas. 
Pleuroxus. 


Of these Paphnia is the most numerous genus; and though the 
species are so extremely small, the observations of naturalists, and 
more especially of Sohccffer, Kamdohr, Straus, and the elder Jurine, 


have rendered its organisation and habits extremely well known. In 
the species of Paphnia one junction of the sexes fecundates the ova 
for many successive generations, six at least; their moults are 
very frequent; they lay at first but one egg, then two or three, and so 
on progressively as they advance in life till their number amounts to 
SS in one species (Paphnia magna ); and the young of the same 
deposit are generally of one sex, it being rare to find two or three 
males in a female batch, and vice versfi. As the winter approaches 
their moults and oviposits cease, and the frost is supposed to destroy 
them, leaving however tho eggs unharmed, which the genial spring 
season hatches to fill the pools with myriads of Paphnia. Then 
those who have microscopes will find ample employment for thorn. 
Every ditch, every pool, every garden reservoir, will furnish the 
observer with Branchiopods. 

The species aro numerous. The most common is the Water-Flea, 
Paphnia pulex of Latreille, Monoculus pulex of Linnaeus, Palex 
aquaticus arhoreseens of Swammerdam, Le Perroquet d’Eau of 
Gebffroy. Despised as this minute creature may be by those who, 
like the orientalists, consider rise as absolutely necessary to produce 
grand ideas, it has fixed the especial attention of Swammerdam, 
Needham, Leuwenhoek, Schccffer, De Goer, Straus, and above all, of 
Jurine, who, in common with other philosophers of great nume, have 
found os much interesting information regarding the development 
of animal life in the admirable organisation of these animated specks 
os is afforded by the hugest vortebrated animal. [Daphmia.] 

Section IT. 

Phyllopa. 

Distinguished by the number of feet, and by the lamella or folia- 
ceous form of the joints, representing, according to Latreille, the 
Myriapods in the class Insecta. The oyes are always two in number, 
formed of a sort of network, and sometimes placed on pedicles; many 
have besides a single smooth eye. 

Ceratophthalma, Latreille, have ten pairs of foot at the least, and 
the maximum of those organs in this group is said to be 22. There 
is no vesioulor body at their base, and the anterior feet nre never so 
long as the others, nor are they ramified. The body is either inclosed 
in a shell-case, like a bivalve shell, or naked, the thoracic divisions 
being each furnished with a pair of feet. The eyes are sometimes 
sessile, small, and placed vory nearly together; sometimes, and indeed 
most frequently, they are mounted on the extremity of two moveable 
pedicles. The eggs are either internal or external, und inclosed in a 
capsule. 

a. 

Eyes sessile, immoveable; body inclosed in an oval case like a 
bivalve shell; ovaries always internal. 

The sub-genus Limnadia of Adolphe Brongniart is an examplo of 
this structure. Limnadia Jfermarmi (Adol. Brongn.), Paphnia gigas of 
Hermann, occurs in great numbers in the little pools of the forest of 
Fontainebleau, and we must refer the reader to Bronguiart’s Memoir in 
the Oth vol. of the )>Mdmoires du Musdum d’Histoire Naturelle ’ for 
its description. 

J3. 

Each eye situated at the extremity of a pedicle on both sides of the 
head; body naked and simulated throughout its length; no 
enveloping case or shell; eggs contained in an elongated capsule 
situated towards the base of the tail, or at the posterior extremity of 
the body and thorax in those which have no tail 
1. With a Toil. 

To this subdivision belongs the Brine-Shrimp or Brine-Worm, 
A rtemia or Artemis of Leach, Branchipus of Latreille, and Chiroccphalus 
of Benedict Prevost and Jurine. We are now arrived at that develop¬ 
ment of form in the Branchiopoi^where the numerous legs or feet 
become paddles adapted simultaqRusly to the purposes of Idcomotion 
and respiration. 

The Brine-Worm or Brine-Shrimp, Artemia salina of Leach, Cancer 
salinus at Linnaeus, Qammarus salinus of Fabricius, Artemis salinus of 
Leach, Artomisus salinus at Lamarck, when full-grown, is about half 
an inch in length and very transparent: it is said to have been first 
discovered in the salt-pans at Lymington by Dr. Maty. There these 
animals are found in myriads, in rapid ana continual motion in the 
salterns, which are the open tanks or reservoirs where the brine is 
deposited previous to boiling. The brine attains the desired strength 
by evaporation from exposure to the sun and air in about a fortnight. 
A pint contains about a quarter of a pound of salt, and in this 
concentrated solution, which, as Mr. Rockett -observes, instantly 
destroys most other marine animals, the Brine-Shrimp revels. It is 
further said that these Brine-Worms are never found m the sun-pans 
where the brine is made by the admission of sea-water during the 
summer, and whioh are emptied every fortnight, but only in the pits 
or reservoirs (clearer*) where it is deposited after it. is taken out of 
the pans, and where some of the liquor constantly remains. So 
persuaded are the workmen of their utility in dealing the liquor, that 
they are aooustomed to transport a few of the worms from another 
saltern if they do not appear at their own, and they increase greatly 
in a few days. Little however was known of tbe natural history of 
this animal till Mr. Thompson published his interesting observations. 
in the 6th number of his 1 Zoological Researches 1 (1S84). Be has 
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there described and illustrated the gradual derolopment of the 
embryo, and the_ metamorphoses which it undergoes from ita first 
production until it arrives at a perfect or adult state. There, he says, 
will be found to correspond with those of Branchiput, Chirocephalut, 
and A put, animals with which its alliance can no Linger be doubtful. 
Artemia bears a long journey vory well. We hove had a glass jar 
fall of them in their native brine sent to London. They lived a 
considerable time and were in full life and activity, affording very 
satisfactory opportunities of observing their habits and of confirming 
the statements of Mr. Thompson. They are constantly gliding with 
an even motion in the clear circumambient fluid, sometimes on thoir 
backs, sometimes on their Bides, sometimes on their bellies, and seem 
to move with equal facility in every direction. Their transparency 
and the unwearied undulating motions of their respiratory paddles 
Tender them very interesting objects, and convey a deep impression 
of the harmony of adaptation of members to two such apparently 
anomalous ends aB breathing and locomotion at the same moment. ( 

The salt-pans at Lymington and some salt lakes in Siberia kppear 
to be the only localities where these animals have been hitherto 
detoctod. 

Branchiput tfa.gnalii of Milne-Kdwards, Cancer tfagnalit of LinnteuB, 
Gammanu ttagnalu of Fabricius and Herbst, Aput pitciformit of 
Schooffer, who found it in a ditch by the road which leads from 
Ratisbon to the town of St. Nicholas, Chirortphalvt diaphanut of 
Prevost, belongs to this division of Latreille. It is a British animal, 
and is especially known as inhabiting the pools on the road-side of 
Blackheath Common. [Chirocefhalur.] 



Branchiput ttagnalu. 

1, Male, magnified; a a, composite or network eyes ; hb, antenna); ee, mandi. 
buliform horns ; d, proboscidlform moveable tentscula, rolled spirally; *, simple 
rudimentary eye ; //, leaf-like natatory feet or oars ; g, male organs; h h, tail; 
>, terminating filaments; 2, front view of the head; 3, tail of the female; 
k, egg-pouch; I, female organ; 4, a young Branchiput after the first moult. 

2. Without Tail. 

Tho genus Bolin ten*, Latreille, belongs to this sub-section. The 
body is nearly linear, and there are four short antenna: almost filiform, 
of which the two smallest, which much rcHemblo feelers, are placed at 
the anterior extremity of the head, which is furnished with two eyes 
mounted on cylindrical pedicles. The branchial paddles are 11, and 
immediately behind them is a terminal demi-globoso piece in jdaco of 
a tail, from whence issues a long delioate treadlike process, which may 
perhaps (according to Latreille) be an oviduct. Bulimene albida, 
whose body is for the most part white, with its posterior extremity 
black (Artemia Bulimene, Leach), the only species described by 
Latreille, was found in the Mediterranean near Nice. 

Atpidophora. 

Of this last division of the Phyllopa, Latreille says that they have 
60 pairs of feet, all furnished near their base with a large oval vesicle, 
the two anterior feet, which are much the largest, resembling antennae. 
A large shell or crust covers the larger portion of the upper part of the 
body. This shell is free, shield-shaped, notched posteriorly, and 
bearing anteriorly on a circumscribed space three simple sessile eyes, of 
which the two anterior are largest and lunated. There are two bivalve 
' capsules containing the eggs, and annexed to the eleventh pair of feet. 

Ajmt productue [BrsocuLus] is an example. Mr. Thompson figures 
a species, Aput Gfuildingii, from the West Indies, and observes that 
there appear to be two Kuropoan species confounded under the 
specific name eancriformit, namely, Sohaeffer's and Dr. Leach’s, which 
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most resemble Aput Guildingii, and that describod by Savigny, in which 
the elongated shield entirely covers the natatory members. 

Mr. Thompson observes that thore is a considerable approximation 
between Artemis and certain Trilobitcs ( Bucephalithut, Ac.), nor can 
there be any doubt that the analogies of Branchiput, Scrolit, and 
Limulut all contribute to the illustration of that most ancient race of 
Crustaceans. [Trilobitbs.] (BurmBister, On the Trilobites.) 

BH ANCHIO'STOMA, the namo given by Costa to the most anoma¬ 
lous of all living fishes, and indeed of all the Vertebrata* 

This extraordinary animal was first discovered on tho coasts of 
Britain, a single specimen having been sent to Fallas from the coast 
of Cornwall during the latter part of the last century. Tho great 
naturalist of Russia described and figured it in his ‘ Spicilegia Zoolo- 
gica’ under the name of Limaxlanccolatvt, believing it to be a mollusk, 
though remarking in his description of it on tho resemblance of some 
of its characters to those of a fish. It seems to have been lust sight 
of for more than half a century, and with the exception of a brief 
reference in Stewart's 1 Elements of Natural History ’ we find no notice 
of it in any synopsis of animals. In 1834 it was re discovered by 
Costa on the Neapolitan shores, who described it in the ‘ Aunuario 
Zoologico’under the name of Branchwstoma lubricum; and some 
years after in bis ‘ Fauna of tho Kingdom of Naples’ gave a fuller 
account of it. Costa first perceived that it was a fish and not an 
invertebrate animal, and remark od its affinity to the Cyclostomatous 
fishes. In 1836 Mr. Yarrell gave an account of it in his ’History of 
British Fishes ’ under the name of the Lancelot (A mpliioxut lanceolatus). 
He had not then met with Costa’s account of it. Ho figured and 
described it from a specimen found by Mr. Couch at Polperro in Corn¬ 
wall, the first taken in that locality sinco its original discovery there. 
Mr. Yarrell gave the first correct notice of the chorda dorsalis and 
vertebral column. About tho Batne time, singularly enough; consider¬ 
ing how long it had escaped notice Bineo the days of Pallas, it was 
taken by soveral naturalists on the cousts of Sweden. Lundevall and 
Lovcn found it in Bohuslan in 1834, but did not give an account of 
it till 1841. Ketzius had it from tho same locality, and published a 
notice of it in tho ‘ Berlin Proceedings for Novcmlier,’ 1839, in which 
also is a communication on tho samu subject by Professor J. Muller. 
Rathke gave an account of its structure in 1841. In the same year 
Mr. J. Qoodsir published an elaborate memoir on its anatomy in tho 
‘Transactions of the Royal Society of Edinburgh' for 1841, being tho 
result of his examination of two examples taken in tho Irish Sea by 
Professor E. Forbes in 1837. In 1842 a most valuable memoir on this 
animal was read before the Royal Sofifety of Berlin by Professor J. 
Muller, and this paper beautifully illustrated appeared in the volume 
of ‘ Transactions' of that society published in 1844. 

Besides the instances of its capture' above mentioned it has been 
since taken by Mr. MacAndrew on the west coast of Scotland, and 
by Professor Edward Forbes in the Aegean Sea, and by those gentle¬ 
men on the south coast of England in 1846. 

The great interest which attaches to this fish depends on the 
strangeness of its anatomical characters, the unexampled degradation 
of its organisation among the Vertebrata, and the link which it forms 
between the highest of animals, and some of the lowost.. A verte- 
brated animal without a brain, a fish with the respiratory system of a 
mollusk, and the circulatory system almost of an Annelidc, presents a 
combination of characters which must excite the wonder and intorest 
equally of the physiologist and tho systematic naturalist. Scarcely 
any animal yet discovered is so likely to change received views of 
classification and relative order of characters as the Lancelct. As yet 
however it has attracted but little attention among zoologists, though 
tho physiologists and anatomists have fully perceived its value. For 
there reasons we shall , give a full account of what is now known 
respecting its external character, structure, and habits. 

Tho usual size of the Lancclct is about 2 inches in length; the 
height to the length being as 1 :10, and the breadth to the length as 
J : 10. It is of a lanceolate form tapering to each extremity, and 
riband-like. Anteriorly it terminates in a head scarcely distinguish¬ 
able from the body, apparently pointed, but when examined closely 
seems to end in a rounded and somewhat spathulate rostrum, beneath 
which is the mouth, a longitudinal opening, fringed on each side by a 
row of long filaments which can close in and clasp alternately, so as 
to protect tho oral opening. Along th<uft»ck runs a continuous fin, 
which dilates near the sharp posterior exffemity on each side s%as to 
form a sort of caudal fin. Near tho tail opens the vent, in front of 
which is a median fin continued to another opening situated a little 
behind tho centre of the body (porus abdominalis), and serving as an 
outlet for the^enital products. Continued from this forwards nearly 
to the mouth are two strong lateral folds, mistaken by Pallas for tho 
margins of a ventral disk, and hence leading him to consider the 
animal a Gasteropodous Mollusk. The entire animal is translucent 
and of a silvery whiteness, itB sides being marked by the indications 
of the lateral ichthyic muscles, which givo it the aspect of a small 
sand-eel. 

Organisation. Skeleton.—The osseous system consists of a chorda 
dorsalis tapering at both ends, and, strange to say, not presenting the 
slightest vestige of a cranium, and of the germs of -superior and 
inferior inter-spinous bones and fin-rays in the most rudimentary 
state. The chorda dorsalis is composed of from 60 to 70 vertebra). 
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which arc also in a rudimentary state, and little more than indicated. 
“ The chorda dorsalis," to quote Mr. Goodsir, “ is formed externally 
of a fibrous sheath, and internally of an immense number of lamina;, 
each of the size and shape of a section of the column at the place 
vbere it is situated. When any portion of the column is removed 



Fig. 1. The Lancelot, a little larger than life, a, the mouth; t, poms 
abdominnlts; e, the vent. 

Fig. 2. View of tho animal from beneath, a, tho mouth; i, poras abdoml. 
nails; e, vent; d d, ventral folds. 

Fig. 3. The neuro-skeleton of the Lancelot, consisting of—a, the chorda 
dorsalis; b b, tho vesicular germs of the dorsal Un-rays; e, those of the anterior, 
and d, those of tho posterior anal fins (from Uoodslr). 

Fig. 4. Tho Intestinal system, a, tho branchiul sac; 4, the oesophagus; 

e, greener and wider part of the intestinal oanal; rf, emeum; e, narrower and 
posterior part of tho intestinal canal. 

Fig. S. Anterior extremity of tho body of a young animal (from Mailer). 
Tho lateral muscles are omitted in order to show more clearly tho other parts, 
a, chorda dorsalis; 4, its sheath; e, rounded anterior extremity of the body, 
terminating in tho dorsal fin; d, cellular dorsal fin-rays; and e, their oontents; 
g, spinal marrow j A, eye j f, lnbiul cartilages; k, oirrhl of the mouth ; l, a 
muscle of the labial cartilages, arising from tho fringed fold between the cavity 
of the month and branchial cavity ; m, wall of tho mouth ; «, finger-formed 
figures on the wall of tho mouth (ciliated organs); o, fringed fold botween the 
oral and branchial cavitiesggc, heart-liko arch of tho aorta, connecting arch 
between the branchial hcammd aorta; <] anterior and superior part of the 
branchial sao. In which the branchial slits aro wanting; r and s, branchial ribs; 

f, branchial elite; u, walls of tho belly. 

Fig. 6. Transverse section of the body (from Mailer), a, chorda dorsalis; 
4, its sheath; e, membranous layer ; d, spinal marrow, and /, canal above It; 
g and A, section of fin-rays; t, lateral muscles ; k. Intermuscular ligament; 
I, branchial sao; m, ovarin; », wall of belly ; o, lateral ventral folds, with their 
canal. 

Fig. 7. Vlow of tho anterior part of the body from beneath, a, month; 
4, clrrhi; e, snout; d, ventral wall; /, lateral ventral fold. 

Fig. 8. View of the underside of the body in the region of tho poras abdoml- 
nslis. a, ovary; /, lateral ventral folds ; g, porus abdominalia. 

those platen may bo punhod out from tho tubular aheath like a pile 
of ooins. They havo no great adhesion to oue another, are of the 
consistence of parchment, and appear like flattened bladders, as if 
formed of two tough fibrous membranes pressed together.” Besides 
the skeleton of tho nervous system thoro is a hyoid apparatus forming 
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the armature of the mouth, and consisting of two sets of 17 articu¬ 
lated pieces, from each of which, except two, a ray proceeds. These 
rays form the oral oirrhi. MUller takes a different view of this 
structure, maintaining that it corresponds neither to the jaw-bone 
nor to the hyoid apparatus in other animals, but is analogous to the 
cartilaginous ring of the mouth of the lamprey and the Mvxinoid 
fishes, a system peculiar to that family. There Is also' in tne Lan¬ 
celot a series of fine, transparent, cartilaginous, hair-like ribs, 70 to 
80 on each side, forming a cage for the protection of the branchial 
oavity. 

Nervous System.—The spinal cord extends the whole length of 
the spine, but is not quite so sharp at the fore-end as behind. It 
presents no trace of a brain. From 65 to 60 nerves pass off from 
each side of it, which do not arise by double roots. The details of 
this important part of the animal’s anatomy are folly given by Mr. 
Goodsir. Miiller and Rathke have observed the existence of rudi- 
iqpntary eyes, consisting of a small black spot of pigment, but not 
furnished with any optical apparatus. No traces of organs of smelling 
or hearing have been met with. 

Vascular System.—The observations of Miiller having been made 
on the living animal, he was enabled to pursue this part of its 
organisation further than the other observers. According to him 
the vascular system of this animal corresponds in generaJk'arrange- 
ment with that of fishes, differing however in regard to tho heart 
from that of all other vertebrate animals, and displaying a striking 
accordance with that in worqas; for the hearts in tne Branchiottoma 
are not only more divided than in other animals of Its class, -but 
present entirely the form and distribution of bloodvessels, and extend 
over wide spaces. The blood is white. 

The Respiratory System is constituted by the anterior extremity 
of the intestinal tube, the walls of which are clothed with yibratile 
cilia, and protected and adapted to their oflice by the peculiar cage¬ 
like skoloton alroodj£ mentioned, which is further strengthened by 
transverse cartilaginous reds,, between which are numerous clefts, 
their openings protected by Vibratile cilia. This Was first made 
known by Muller, who described also a curious apparatus of finger-. 
shaped wheel-organs and fringed folds placed at tne entrance of the 
branchial cavity, and marking .the commencement of the ciliated 
portion of tho intestinal canal of which the branchial sac forms a part. 
At the end of the branchial sac is the porus abdominalis, an opening 
which serves equally respiratory and genital purposes. 

The Digostive System consists of on intestinal canal and a coecum, 
both of which aro ciliated. The latter is considered by Miiller to be 
a liver, but the office of a liver appears to be performed equally by tho 
other parts of the intestines. 

The Reproductive System is imperfectly known. As far as it has 
been observed it appears in the form of certain bean-shaped bodies 
attached to tho inner surface of the‘lining of the abdomen on the out¬ 
side of the branchial canals MUller distinguishes the two sexes, but 
this part of the histoiy of the<Lancelet demands further investigation. 
It is not impossible that the two'membranous folds of the abdomen 
and their canals may be connected with this system, and Bervo mar¬ 
supial purposes. This remark, however, we merely throw out as a 
suggestion. 

The Muscular System is highly symmetrical, and consists of a aeries 
of lateral muscular bundles oorres]£|||pdingm number, size, and position 
to the vertebra) of the chorda dorsalis, and bearing a general resem¬ 
blance to the lateral museles of the higher^fisbea. Muller classes the 
muscles of the Lancelot under the heads of—1st, lateral musoles; 2nd, 
abdominal musoles; 3rd, muscles of thaon^Ving and tentacula; 4th, 
muscles of the ring between the oral oavity and branchial sac; and, 
5th, muscles of the branchial apparatus. The skin is thin, tough, 
and scaleless. 

Habits.—The Lancelot lives in sandy ground at a depth of between 
10 and 20 fathoms water. It probably buries itself in the sand. 
When taken it swims rapidly with a snako-like motion, but after a 
time settles down, unless disturbed, lying flat on its side. ' It is very 
tenacious of life. Wo have had it for three hours in a watoh-gloss 
under tho microscope, at the end of which timo when disturbed it 
seemed as lively ss at first. It dislikes the light. If bean handling 
without injury. Its food was found by Miiller in the intestinal canal 
of some of the specimens he examined: it consisted of infusorial 
animalcules. The Lancelot does not swallow but simply imbibes its 
food. 

General Remarks.—“ Branchiottoma," says MUller, “is evidently 
a vertebrated animal and a fish. It is distinguished from all other 
Vertebrata by its peculiar circulatory system, and by the absence of a 
distinction between the brain and spinal marrow; from all other fishes 
by the extraordinary number of branchial ribs, by the union of the 
branchial and ventral cavities, and by the combination of .the respira¬ 
tory opening with the ventral opening." MUller considers it connected 
with the Cyclostomatous fishes through the peculiar characters of its 
chorda dorsalis and the absence of jaws, but as inferior to them in 
the absence of a distinct brain and in the peculiarities of its respira¬ 
tory system. “ Tho Branchiottoma," he concludes, “ ranks next the 
Cyclostomatous fishes, but not among them, being removed from them 
by distinctions which am greater than the differences between fishes 
and naked amphibia.” . . 
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“ Viewed as an entire animal,'' write# Mr. Ooodeir, “ tho Lancelot 
is the moat aberrant in the vortebrate sub-kingdom. It connects the 
Vcrtebrata not oily to the AnnuloBe animals, but also through the 
medium of dRrtain symmetrical Aiculia (the genus Ptlonaia of Forbes 
and Goodsirj'to the Mollusks. We have only to suppose the Lancelot 
to have begn developed from the dorsal aspect, the seat of its respi¬ 
ration to he transferred from its intestinal tube to a corresponding 
portion of its skin, and ganglia to bo developed at the points of 
junction of one or more of its anterior spinal nerves, and inferior 
branch of its seoond pair, to havo a true Annulose animal, with its 
peculiar circulation, respiration, generative organs, and nervouH 
systenbjsfith supra-oesophagcal ganglia and dorsal ganglionic recur- 

Tfddtig all we know of the structure of this truly wonderful animal 
into cortsMoration, wo are inclined to regard it as the relic of some 
great order of FisheB, which in their organisation brought down the 
Veirtebrated series to a parallel with tho lower forms of MoUmca, and 
which became extinct in some former epoch of the world’s geological 
history, and from the unpresentable character of their bodies, and tho 
absence of hard parts, left “ not a wreck behind.” The more we know 
of nature the more are we oonvincod that there are no isolated organ¬ 
isms-; that beings apparently anomalous are members of orders either 
partially; known or for the most port extinct. Of all anomalous crea¬ 
tures the Branchiaatoma is the most so, and it is much more consistent 
with the principles of scientific zoology to admit it as the type of a 
distinct order among fishes than to attempt to place it among defined 
groups. The strange combination of characters which it presents—a 
vertebrated animal without a brain, having the respiratory apparatus 
of an Ascidian Molluak, and a ciliated intestinal cavity—if it does 
olmoBt warrant its erection into the typo of a class by itself, certaiuly 
is sufficient and more than sufficient to constitute it the type of an 
order in the lowest of the vortebrate classes. 

BRANCHITE, a mineral belonging to the Resin series, and found 
with Coal. 

BRAND, -or BURN, a disease in vegetables by which their 
leaves and tender bark are partially destroyed as if they had boon 
burnt; hence the name of this disease, which is called BrUlure in 
French. It has bpen observed that after the leaves havo been wetted 
by dews or gentle rains so that drops adhere to them, and a bright 
sunshine has succeeded, every spot to which the water had adhered 
lost its natural colour, aud became of a dark or yellow hue; and on 
closer examination it was found that the organisation had been partly 
destroyed, and that these spots no longer possessed tho power inherent 
in healthy leaves of exhaling the water which circulates through them. 
When this disease is extensive, and attacks the bark as well as the 
leaves, it frequently causes tho death of tho plant, and at all events 
enfeebles its growth and prevents its perfect fructification. Tho cause 
of this, like that of most diseases which are oommon to plants, has 
been vulgarly ascribed to some unknown atmospheric influence; and 
various guesses have been made, which for the most part have little or 
no foundation. That which appeared most plausible was, that the 
drops of water being apparently globular, collected the light of the 
sun into a foetas, and produced a sufficient degree of concentration of 
the calorific rays to burn the tendor substance of the leaves. A little 
reflection will soon v convince us that this will not bear examination. 
The drops which adhere to thoj^hvea and tho bark are not globes, but 
at best flattened hemispheres, mid consequently cannot collect the 
rays of the sun into a focus on the surface to which they adhere; 
besides, tho spots are as large as the diameter of the drops, so that all 
the surface that has bean covered with water is injured; whereas the 
focus of a globe, such as would actually burn the leaf, must be very 
small in proportion to the lens.which concentrated the rays. It is 
much more probable that tho effect of the water on the tender epider¬ 
mis of the leaf or bark to which it adheres is similar to that which it 
has on vegetable matter infused in it; it softens and dissolves a portion 
of it, especially when the temperature is somewhat raised, and destroys 
the vitality. (De Candolle, ‘ Physiologic V6g6tale.) 

It is a fact that the principal mischief arises from a sudden change 
of temperature soon oner sunrise, especially when there has been a 
heavy dew orhoar-frost in the night; and careful gardeners brush off 
the drops from their delicate plants before sunrise to guard against 
the Brand. Every drop which falls on the leaves of tender plants 
from the glass which covers a hotbed in which they grow produces a 
disease exactly similar to that which we have been describing; and 
although the vapour of fermenting dung has a pungent ammoniocal 
smell, it will be found that the water condensed on the glasB is nearly 
pure, and can have no peculiar corroding effect. It acts therefore 
simply as a dissolvent, and by stopping the evaporation, which is 
always rapid from the leaves of plauts in a hotbed, produces a derange¬ 
ment in their functions, and ultimately disease. 


BRA/SSIGA, a genus of Cruciferous plauts, comprehending among 
other species the Cabbage, Cauliflower, Broccoli, Borecole, Rape, Tur¬ 
nip, Colza, and the like. It is distinguished from other Cruciferous 
genera by the following characters:—Its seeds contain an embryo, the 
radiole of which is embraced in the concavity of the folded cotyledons. 
Its pod is long, slender, and many-seeded. The seeds are spherical. 


The calyx is equal at tho base, and slightly spreading; the petals are 
undivided; the stamens entire. 

B. oleracea, the Wild Cabbage, is met with in abundance upon the 
cliffs of many parts of Europe ; commonly in the south part of European 
Turkey (especially about Mount Athos), on the coast of Kent near Dover, 
and on that of the isle of Wight, Cornwall, Wales, and Yorkshire. In 
other places it forms a broad-leaved glaucous plant, with a somewhat 
woody stem, having but slender likeness to its cultivated progeny; and 
it is difficult to conceive by what original discovery the species was 
brought under the influence of domestication so as to havo been pre¬ 
pared for the numerous changes and improvements it had to undergo 
before the races of Cabbnges, Savoys, Borecoles, Cauliflowers, and 
Broccolis could have been produced. 

B. camptatri*, the Wild Nuvew or Turnip, has its leaves lyrate, 
dentate, somewhat hispid ; upper leaves ovate, ncuminate, deeply 
cordate, amploxicaul, glabrous. It grows by the sides of rivers, by 
ditches, in marshes, and the borders of fields in many parts of England. 
It is believod to have been the royyoMs of Theophrastus. This is 
looked upon as the original of the Swedish Turnip, whilst a variety, 
regarded by some botanists ns a species, with a caulescent fleshy root, 
called B. Jlapa, is supposed to be tho origin of the Common Turnip. 

B. Napaa, the Rape, Colza, or Colesood, has the lower leaves lyrate, 
dentate, glabrous ; upper leaves oblong, somewhat narrowed below, 
with a dilated cordate Berai-aniplexicaul base. It is difficult to find 
any character by which to distinguish this plant from the preceding. 
In fact some botanists regard B. Nnput as nothing more than a variety 
of B, campeatria. 

B. monensia has the leaves stalked, all deeply pinnatifid ; the lobes 
oblong, unequally toothed, those of tho upper leaves linear. The 
stem of this plant is prostrate, and the flowers yellow. It is found 
on the western coasts of Oreat Britain. 

BRASSICA'CEAS, the name given by Dr. Lindley to tho natural 
oilier Orucifera;. [CRUCirKU.fi.] 

BRAUNITE, a native Protoxide of Manganese, containing 70 per 
cent, of Manganese. It is a dark brownish-block, with a sub-metallic 
lustre. It has a hardness from fi to 6‘fi, and specific gravity 4"8. It is 
found in Piedmont and Thuringia. 

BRAYEltA, a genus of plants belonging to the natural order 
Jluancoe. Ono of the Bpecics, B. anthelminl ica, yields the anthelmintic 
remedy known by the name Cusso, Cabotz, or Kousso. Although its 
anthelmintic virtues have been long known, it lias only boon recently 
introduced into Europe. The plant is a native of Abyssinia. [Kousso, 
in Arts and Sc. Piv.J a 

BRAZIL-NUTS. [Berthot.lktia.J 

BRAZIL-WOOD, the wood of Caaalpinia BraaiUenaia. [C^sal- 

PINIA.] 

BREAD-FRUIT. [Artocarfus.] 

BREAM, a name given more especially to tho Carp-Bream, but 
applied to several other kinds of fish. It is more especially adopted 
to designate the species of the^enus Ahramia, belonging to the 
division of Abduminul Malacopteryyii and tho family Cypriniilw. Tho 
chief distinguishing characters of this genus consist in the deep and 
compressed form of the body; the great convexity of the dorsal and 
abdominal line ; tlie base of the"dorsal fin being short, placed behind 
the lino of the ventrids; the long anal fin; and tho absence of either 
Btrong horny rays or barbules. 

A. Drama, tho Bream or Carp-Bream, may bo known by its yellowish- 
whito colour, which becomes yellowish-brown by age. The irides are 
of a golden yellow, the cheeks and gill-covers’silver-white; fins light- 
coloured, tho pectoral and ventral fins tinged witli red; the dorsal, 
anal, and caudal finB tiugod with brown. The Bream is an inhabitant 
of many of the lakes and rivers of the continent of Europe generally 
as far north as Norway and Sweden. It thrives best in this country 
in large pieces of water or in the deep and most quiet parts of rivers 
that run slowly. It occurs near London in the Mole and the Medway, 
also in tho Regent’s Canal. Bloch states that the number of ova in the 
female is 130,000. The flesh of the Bream is generally considered 
insipid, although, on account of the sport it affords the angler, it is a 
good deal sought after. 

A. blicea, the White Bream or Bream-Flat, differs from the Carp- 
Bream of the same size, in having the head lai-ger and the fleshy 
portion of tho tail deeper. The number of the rays in the 
pectoral and anal fins differs considerSiy from those of the Carp- 
Bream. The pectoral fin of tho White Bream has throe rays and 
the anal fin five rays less in number than the Carp-Bream. The- 
general colour of the sides is silvery-bluish w.hito, without any of the 
yellow-golden lustre observablo in the last species. The irides slivery- 
whito, tinged with pink. This fish has never been taken of so large 
size as the Carp-Bream. It has been described by Bloch, who says 
it is very common on the continent. It is aiso found in most of 
the lakes in Sweden. In England it is not generally known. Mr. 
Jenyns has recorded its presence in the Cam, and Dr. Lankestor took 
it in largo numbers in a piece of water at Campsall near Doncaster. 
Mr. Lubbock has also taken it near Norwich. It varies very much in 
its characters, but is undoubtedly a distinct species. 

A. Bwj'jenkwjii, tho Pomeranian Bream. This species of Bream is 
at once distinguished from tho preceding by the greater thickness of 
its body, by the scales being larger in proportion to its size, the anal 
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fla being shorter, and having a smalleivnumber of rays. Bloch records 
it as being common in Swedish Pomerania. It is even more rare in 
England than the last' species. (Yarrell, Briliah Fiahea.) 

BREATHING-PORES, microsoopic apertures in the cuticle of 
plants. [Stomates.] > 

BRE'CCIA, an Italian word literally signifying “an opening or 
breaking in any substance," is employed in geology to designate a rock 
composed of angular fragments of a pre-existing rock, or of several 
pre-existing rocks, united by a cement of mineral matter that may 
vary from compact to friable. Thus, as in the annexed diagram, the 



fragments (which are shaded) may 
be composed either of angular 
portions of quartz rock, or any 
other single rock, united by a 
cement (which is dotted) formed of 
the hard siliceous substance named 


chert, or any other hard mineral 
substance; or the fragments may bo angular portions of many rocks, 
such as a mixture of piecos of slate, porphyries, limostones, granites, 
or others, united by a friable sandstone or any other soft mineral 
substance. 


Tho term Breccia has beon adopted from the well-known Breccia 
marble, which has the appearance of being composed of fragments 
joined together by carbonate of lime, infiltrated among such fragments 
after the latter were producod by some disrupting force. 

Breccias inform the geologist that the pre-existing portions of rocks 
includod in them have not been oxposod to considerable friction, 
which would have roundod off th6 angular parts; os has happened in 
the case of pre-existing piocos of rocks includod in conglomerates. 
[Conglomerate.] Hence the geologist may expect to find the rocks, 
whence the angular fragments of a breccia are derived, not far distant 
from the breccia itself, while the rounded pebbles contained in a 
Conglomerate may have been transplanted from considerable distances. 

BREI8LAKITE, a mineral which occurs crystallised in delicate 
capillary crystals of a reddish-brown or chestnut-brown colour, bent 
and grouped like wool. Its fibres are flexible. It has a metallic lustre. 
It is found at Vesuvius and Capo di Bove, near Rome, forming woolly 
coatings in the cavities of lavas. It contains silica, alumina, and oxide 
of iron. 


BRENTI'DES, a family of Coleopterous Insects, belonging to the 
section Rhynchophora and sub-section Beclicornea. Distinguishing 
characters:—Body much elongated j tarsi with the penultimate jointH 
bilobed; antennie filiform, or lb some with the terminal joint formed 
into a club; proboscis projecting horizontally, generally long ; in the 
male longer than in the female; palpi minute. 

The insects constituting this family arc among the most remarkable 
of the Boetle Tribe, and are almost entirely confined to tropical 
climates; only one species bos yet been discovered in Europe. But 
little is known of thoir habits, except that they are generally found 
crawlinglon trees, or under the bark, and 
sometimes on flowers. The most common 
Colouring of tile species is block, or brown, 
with red spots and markings. 

The four principal genera of the Brentidea 
are as follows : — Brunt us, Arrhenodea, 
l/locerna, and Cyclaa. The genus Brentm is 
chiefly distinguished by having the antennie 
11-jointod, either filiform or sometimes 
slightly enlarged towards the apex, and the 
body linear. 

Brentua Temminckii (Klitg), one of tho 
most remarkable species of the tribe, will 
give au idea of thoir general form. It is 
found in Java, and is of a blackish colour 
varied with red markings, and has deeply- 
striated elytra. 

In the genus Arrhenodea the rostrum is 
Brcntua Temminckii (KlUg). short, and terminated by two distinct 
mandibles, which ore straight and project 
considerably in the males. The species inhabit North America, and 
one is found in Europe, A. Itotica. 

Ulocerua has the antenna 9-jointed; the last of which forms a 
elub. * 



Cyclaa has the antennie 10-jointed; the terminal joint forms an oval 
club; the thorax is indented in the middle, and the abdomen is of an 
oval form. 


BRETT. [Rhombus.] 

BREUNNERITE is a native Carbonate of Magnesia and Iron. It 
occurs crystallised. Its primary' form is an obtuse rhomboid. The 
cleavage perfect, parallel to the primary planes. Colour yellow of 
different shades, and black; streak white; fracture flat conchoidal; 
hardness AO to 4'5 ; its lustre is vitieons, sometimes inclining to 
pearly; it w transparent and translucent. Specific gravity 3-0 to 8'2. 
Found at Zillerthal in Salzburg and other places in the Tyrol. It has 
boen analysed by Stromeyer and contains 

Carbonate of Magnesia.8fl'05 

Carbonate of Iron . . . ' . . . 13'82 

Carbonate of Manganese.0 69 


BREXIA’CE-dS, Brtxiada, the Brexia Tribe, a natural order of plants 
belonging to the polycorpous group of Monopetalous Exogens. This 
order was constituted by Lindley in the first edition of his ‘ Natural 
System of Plants.’ The following is his description of thq order:— 
Calyx inferior, small, persistent, 5-parted, (estivation imbricated; 
petals 5, hypogynous, imbricated in (estivation; stamens 5, hypogynous, 
alternate with the petals, arising from a narrow cup, which is toothod 
between each stamen; anthers oval, innate, 2-celled, bursting longi¬ 
tudinally, fleshy at the apex; pollen triangular, cohering by means of 
fine threads; ovary superior, 5-celled, with numerous ovules attached 
in two rows to placenta) in the axis; stylo 1, continuous; stigma 
simple; fruit drupaceous, 5-celled, many seeded; Beads indefinite, 
attached to the axis with a double integument, the inner of which is 
membranous; no albumen; cotyledons ovate, obtuse; radicle cylin¬ 
drical, centripetal. The species are trees with nearly single trunks; 
the leaves are coriaceous, alternate, simple, not dotted, with deciduous 
minute stipules; the flowers ore green, in axillary umbols, surrounded 
by bracts on the outside. 

Dr. Bindley remarks that the habit of Brexia is that of some 
Myrainaceas, especially of Theophraata, from which it differs in being 
polypetalous, and the stamens being alternate with the petals. Its 
relations are also strong with Khamnacea and Celaatracece, but its 
stamens are hypogynous, and its seeds indefinite. Some resemblance 
to Anacardiaccte may be seen in the resinous appearance of the young 
shoots, and in its habit. It agrees with Pittosporacem in its hypogynous 
definite stamens, its polyspermous fruit, and alternate undivided 
loaves. There are three species of Brexia, all of them elegant trees 
with a fine foliage. They grow well in a mixture of turfy loam and 
peat; and cuttings with their leaves not shortened strike readily in 
sand under a hand-glass in heat, or a loaf with a bud attached will 
grow. The leaves are covered with a resinous mattor which causes 
rain to run off them immediately, and thus induced Du Petit Thouars 
to give these plants the namo of Brexia, from which signifies 

‘ a wetting.’ In gardens they are commonly called Tlieophrastas, 
but they differ considerably from that genus. All tho species of 
Brexia are natives of Madagascar. The other genera of this order are 
Jxcrba, Argophyttum, and Xouaaea. There aro but six species in all. 

(Loudon, Encyclopedia of Plants; Lindley, Vegetable Kingdom j 
Don, (iardener'a Dictionary.) 

BRILL. [Rhombus.] 

BRIMSTONE. [Sulphur.] 

BRINE-SHRIMP. [Branchiopoda.] 

BRITTLEWORTS. [Diatomacea?.] 

BRIZA, a genus of Grasses belonging to the tribe Peatucinece. 
It has nearly equal broad 3-ribbed glumes; 3-8 flowers, densely 
imbricated in a short distichous spikolct; the outer paica navi¬ 
cular, heart-shaped, obtuse, rounded on the ltack, unarmed; tho 
glumes and palece membranous with a scarious margin; terminal 
styles. Two species of this grass aro natives of Great Britain, tho 
B. minor and B. major. They are known by tho common names of 
Quaking-Grass and Maiden’s-Hair. Their dense clusters of flowers 
are hung upon the ends of a very delicate filamentous podunele, 
forming an elegant panicle which shakes with the slightest breath of 
air, honce the name Quaking-Grass. Both tho species grow in 
pastures, but do not yield much nutriment for animals which feed 
upon them. (Babington, Manual ofuBotany.) 

BROADBILL. [Ducks.] 

BROCCOLI. [Rrassica.] 

BROCHANTITE, a native hydrous Sulphate of Copper. It 
occurs crystallised, and has for its primary form a right rhombic 
prism. Tho cleavage is ohtained with difficulty in tho direction of 
the lateral facos of the primary form. The colour is emerald-green; 
fracture uneven; hardness 3*5 to 4-0; lustre vitreous; translucent, 
transparent. Specific gravity 3'78 to 8'87. It is found in Siberia. 
The following analysis is by Magnus -.— 

Sulphuric Aoid ....... 17'43 

Oxide of Copper.66'93 

Oxide of Tin. 3-14 

Oxide of Lead.1-04 

Water.11-91 

BROME-GRASS. [Bromus.] 

BROMELIA'CEAS, or BROMELIA3, Bromclworli, the Pine-Apple 
Tribe, a natural order of Endogenous plants, taking its name from the 
genus to which the pine-apple was once incorrectly referred [Ananassa], 
and consisting of herbaceous plants, remarkable for the hardness and 
dryness of their gray foliage, They occur in great abundance in the 
tropical parts of the New World, or in such extra-tropical countries 
as, owing to loeal circumstances, have a climate of a troploal nature. 
Sometimes they are found growing on the earth in forests, but more 
commonly they spring up from the branches of trees, round which 
they coil their simple succulent roots, vegetating upon the decayed 
matter they may find there, and absorbing their food in a great 
measure from the atmosphere. Their leaves are always packed 
together so very closely at the base as to form a kind of cup, in which 
water collects; so that the traveller who asoends the trees on which 
they grow, if he upset one of these plants, as he easily may, is 
unexpectedly deluged by a shower, the source of which he would not 
.have suspected. The flowers of most are pretty, and- of some of 
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them remarkably handsome and sweet-scented; but the fruit is 
in no ease of any value except in the genus A nanassa. Bromeliacecc 
may be shortly described as scurfy-leaved hexandrous endogens, with 
distinct calyx and corolla, an inferior ovary, and seeds whose embryo 
lies in mealy albumen. They are known from A muryllidaccnt by the 
last circumstance, by their hard scurfy loaves, and epiphytal habit; 
from Burmanniacea, by their loaves not being equitant, nor their fruit 
winged; and from Taccacea by all their habit, and their fruit being 
3-celled, with central placenta). 

The green fruit of the wild Pine-Apple, as well as Bromdia 
Pinguin and others, are used as anthelmintics and diuretics in the 
West Indies. Tho loaves of Tillandsia usneoides are used for stuffing 
mattresses. A gum flows from the spike of Paya lanuginosa, A dye 
is extracted from the root of Billbergia tinctoria. Muslin has been 
manufactured from the fibres of the common Pine-Apple. Many 
species are cultivated in the hot-houses of this country, the most 
beautiful of which belong to tho genera Bromdia and Billbergia. They 
all grow readily in decayed tan. No species has been yet seen wild 
in any part of the Old World. The order contains 23 genera, and 
170 Rpecies. 

BKOMUS, a genus of plants belonging to the natural order 
Graminacere, and tho tribe Pestucea r. It has unequal many-flowered 
herbaceous glumes, tho lower being 1-nerved, tho upper 3- to 5-nerved. 
The flowers ure lanceolate, compressed. The outer paten short, 
(usually) foundod on three nerves from below the tip. The styles 
below the summit of tho fruit lateral. The shoaths of the leaves 
divided half way down. 

Tho species are generally, known under the namo of Brome-Qrass. 
Four of the species arc common in Great Britain. 

B. erectus has an erect stem two or three feet high, and grows on dry 
sandy and chalky soils. It is known from the other specieB by the 
outer palea being indistinctly 7-nerved and one-third longer than the 
smaller glume. 

B. asper lias its outer palea hairy and 5- to 7-ribbed, with the leaves 
broad and hairy. The stem reaches a height of four or five feet. It 
grows in damp woods and thickets. 

B sterilis is a common plant in waste places, and iB known by its 
outer palea having 7 distinct equidistant ribs. It has largo flat broad 
pubescent leaves, and a stem from one to two feet high. It growR in 
waste places. 

B. diundrus is remarkable for its erect panicle. It is a rare plant. 

Some of the species, us B. purgans and B. catharticus, are purga¬ 
tive, whilst B. mollis is sold to possess poisonous properties. 

(Babington, Manual of British Botany; Bindley, Vegetable 
Kingdom,.) 

BRONGNIARTIN. [Glaitbkritk.] 

BRONZITK, a native Silicate of Mognosia. It occurs in massive 
aggregations of columnar crystals. The cleavage is parallel to the 
lateral planes and both diagonals of a rhombic prism. Colour brown, 
ash-gray, or dark-green* streak lighter; fracture uneven; hnrdness 
between 4'0 and fi'O. Tho lustre is vitreous, pseudo-metallic on the 
cleavage-planes ; translucent in thin lamina) ; opaque in mass. 
Specific gravity 3'3. It is found in Upper Styrio, tho Hans, in 
Bayreuth, the Tyrol, and the Lizard district of Cornwall. 

BROOK-BEAN. [Mk^yanthks.] 

BROOKITE, u native Oxide o£ Titanium. It is met with in thin 
hair-brown crystals attached by One edge. Its hardness is 5'5 to <J. 
Its crystals are secondaries to a rhombic prism. It is found in 
Daupluny, and on Snowdon in Wales. It is also said to occur in the 
United States of America. 

BROOM. [Cytisub.] 

BROOM-RAPE. [Ohobanche.] 

BRORA COAL. Beds of very poor Coal, lying in the midst of the 
Oolitic deposits in the district of Brora in North Scotland, and near 
Scarborough in Yorkshire, are thuB termed. This Cool has been 
conjectured to be composed principally of Equiseta. 

BRO'SCUS, a genus of Coleopterous Insects, belonging to the section 
of the Caralidm, called Simplicimani by Latreillc. In Latreillc’s 
work, however, this genus retains the name of Gtphalotes (given to it 
by Bonelli, from the circumstance of the species possessing an unu¬ 
sually large head), which has been expunged by many naturalists 
owing to its having been previously used to designate a genus in some 
other branch of Natural History. 

The insects of this genus are remarkable for the almost total absence 
of the indented striae on the elytra generally observed in the insects 
of the tribe to which they belong, and for the large and strong man¬ 
dibles, the elongate form of the body, and the somewhat heart-shaped 
thorax, which is much attenuated posteriorly. 

It has the following characters :—Palpi with all their joints of nearly 
equal thiok"«—, the terminal joint of the maxillary j i '.pi rather short 
and truncated; the antenna), if extended backwards, reaching to the 
base of the thorax; mandibles unidentate internally; labrum entire; 
anterior tarsi of the males with the three basal joints dilated. 

The species are generally found under stones, and often accompa¬ 
nied by fragments of numerous other insects devoured by them. 
When taken in the hand they will often pretend to be dead, extend¬ 
ing their limbs stiffly, and it is then with difficulty they oan be made 
to move. 
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Only one species of this curious genus is a native of this country, 
Broscus eephalotes. _ It is of a dull-black colour, and varies from 
three-quarters to an inch in length : its form is elongate; the head is 
nearly equal to the thorax in bulk ; the elytra are nearly smooth, the 
longitudinal struc being scarcely discernible. It seems to be confined 
to the sea-coast, where it is free ucntly found under Btones or rubbish. 

In Stephens s arrangement of British Insects this genus is classed 
among tho JlarpalwUx. About six or seven exotic species have been 
discovered. 

BRO SIMUM, a genus of Urticaccat, one species of which is 
believed to be the Cow-Tree, or Palo do Vacca of South America. 
[Cow-Tree.] 

BRO'SMI US, a genus of Fishes belonging to tho section Subbraohial 
Malacopterygii, and family Gadidte. Oonoric charactersBody elon¬ 
gate, and furnished with a single dorsal fin which extends from near 
the head to the tail; the anal fin is also of considerable length, and 
extends from tho vent to tho tail; ventral fins small and fleshy; chin 
furnished with but ono bnrbulc. This genus was established by 
Cuvier; it is the genus Gad us of Pennant (‘ British Zoology ’), and 
Brosmius of Fleming (‘ British Animals ’). 

But one species of Brosmius has been found on our coast, and that 
appears to be confined to the northern parts; it is the B. vulgaris of 
Cuvier, commonly called tho Torsk, and in the Shetlonds the Tusk 
and the Brismak; in this latter locality it is abundant, and forms 
when barreled or dried a considerable article of commerce. In 
Yarroll’s ‘History of British Fishes’ wo are informed that this 
species also occurs plentifully in “ Norway, as far as Finmark of the 
Faroe Islands, and the W. and S. coast of Iceland,” and other parts. 



The Torsk ( Brosmius vulgaris). 

The following is Ponnant’s description of this fish:—“ Length 
twenty inches, and depth four and a half; head small; upper jaw a 
little longer titan the lower; both jaws furnished with a multitude of 
small teeth ; on the chin was a small single beard; from the head to 
the dorsal fin was a deep furrow; the dorsal fin began within six inches 
of the tip of the nose, and extended almost to the tail; pectoral fins 
small and rounded; ventral short, thick, and fleshy, ending in four 
eirrhi; the belly from the throat grows very prominent ; anal fin 
lung, and reached almost close to the tail, which is small and circular; 
colour of the head dusky; sides and back yellow, belly white; edges 
of the dorsal, anal, and caudal fius whito, tho other parts dusky; 
pectoral fins brown.” When eaten fresh it is rather tough; hence it 
is preferred dried, and is prepared in the same manner as ling and 
cod. Faber says, “ It is thrown up'dead in incredible numbers oil the 
coasts of the Faroe Islnnds, and the south coast of Iceland, after a 
storm." (Yarrell, British Pishes.) 

BROSSriUA, a genus'of plants belonging to tho natural order 
Ericaceae. The fruit of B. coccinca, like that of Uaidtheria procum¬ 
bent aud Arctostaphylos alpina, is succulent and' grateful to the taste, 
and sometimes usod ns food. 

BRO'TULA, a genus of Fishes, of the order Subbrachial Malacop¬ 
terygii and family Gadida, chiefly distinguished by the dorsal nnd 
anal fins being united with the caudul and forming one fin, which 
terminates in a point. This only species known (B. barbatus of 
Cuvier) is from the Antilles. The genus is closely allied to Brosmius. 

BROUSSONE'TIA, a genus of plants belonging to the natural 
order Urticacea and sub-order Morea;. There is but one species, B. 
papyrif era. It is from the inner bark of this plant that the Japanese 
and the Chinese manufacture a kind of paper, and the South Sea 
Islanders the principal part of their clothing. It forms a small tree 
with soft brittle woolly branches, and large hairy rough leaves, 
either heart-shaped and undivided, or cuftjnto deep irregular lobes. 
Some of tho individuals are sterile, others fnutful. The flowers of 
the sterile trees grow in catkins, which fall soon after their anthers 
have all shed their pollen; these catkins are composed of little 
reenish-purple membranous calyxes, each seated in the axil of a 
airy bract and containing four elastic Btamens. The flowers of the 
fruitful trees are collected into round green heads, and consist of a 
calyx like that of the sterile tree, with a small simple pistil occupying 
its centre, and having a long downy stigma. The heads gradually 
push forth Uttlo oblong greenish bodies; these are the ripening fruits, 
which at maturity have a bright scarlet, colour, and are of a pulpy 
consistence, with a sweetish insipid taste. 

B. papyrifera, the Paper Mulberry, is not uncommon in the 
shrubberies of this country, where it proves perfectly hardy; but it 
is liable to be broken by winds, and soon becomes an unsightly object. 
ItB wood, like that of many other arborescent Urticactas, is soft, 
spongy, and of no value. In the tenacity of the woody tissue of its 
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liber, or inner bark, it also correspq^Hlnth the general character of 
that order. It ie from that part thflRKe propagations above alluded 
to have been obtained. Sir James Smith gives the following abridg¬ 
ment of Ksempfer’e account of the preparation of paper from its bun 
by the Japanese“ Por this purpose the branches of the present 
year, after the leaves are fallen, in December, are choaen, and being 
cut into piecea about a yard long are boiled till the bark shrinks and 
is easily separable from the wood, whioh is then thrown away. The 
bark being dried is preserved till it is wanted. In order to make 
paper it & soaked for three or four hours in water, after which the 
external skin and the green internal ooat are scraped off; at the same 
time the stronger ana firmer pieces are selected, the produce of the 
youngest Bhoots being of an inferior quality. If any very old portions 
present themselves they are, on the other hand, rejected as too coarse. 
All knotty parts and everything which might impair the beauty of 
the paper are also removed. The chosen bark is boiled in a lixivium 
till its downy fibres can be separated by a touch of the finger. The 
pulp so produoed is then agitated in water till it resembles tufts of 
tow. If not sufficiently boiled the paper will be coarse though strong; 
if too much, it will be white indeed, but deficient in strength and 
solidity. Upon the various degrees and modes of washing the pulp 
much also depends ns to the quality and beauty of the paper. 
Mucilage obtained from boiling rice, or from a root called Oreni 
(Ksompfi, 474), one of thq mallow tribe, is afterwards added to the 
pulp. The paper is finished much after the European mode, except 
that stalks of rushes are used instead of brass wires." 

BRU'CEA, a genus of plants, named in honour of James Bruce the 
celebrated traveller in Abyssinia, belonging to the natural order 
RiUacea. It has the following characters:—Flowers monoecious; 
calyx 4-parted; petals 4, hardly equal the length of the calyx; sta¬ 
mens 4, inserted round about a 4-lobed gland-like central body; the 
pistiliferous flowers with four abortive stamens; ovaries 4, seated on 
a globed receptacle, each terminated by a single, acute, refiexed 
stigma; fruit a drupe, 1-seoded. The species are shrubs, with un¬ 
equally pinnated leaves, 6 pairs of opposite, entire, or serrated leaflets, 
without dots. 

B. antidysenterica (Brucea ferruginea of L’Heritier), Woodginoos, 
has entire leaflets covered with rusty villi on the nerves beneath; 
racemes simple, spike-like. This plant is a native of Abyssinia, and 
is said to be a tomo and astringent, and to act favourably in dysentery. 
By some mistake it was at one time supposed to be the plant which 
yielded the false Angostura Bark of the shops. By the substitution 
of the False Angostura for the true Angostura Bark [Galip«\ 1 fatal 
effects have been known to follow. At the time that the false Angos¬ 
tura Bark was supposed to bo the produco of Brucia ferruginea an 
alkaloid was discovered in it which had been called on that account 
Brucia. It appears now however that there can be little doubt that 
the false Angostura Bark of the shops is a species of Strgchnos. On 
this subject Dr. Christison, in the last edition of his ‘ Dispensatory,’ 
has the following remarks:—“ The Angostura Bark ( Qalipaea Cusparia) 
of this country is seldom adulterated; but on the continent a most 
serious fraud has been often practised by the substitution of a highly 
poisonous bark long erroneously conceived .to be that of the Brucea 
ferruginea or antidyeenterica. This bark, commonly called False 
Angostura, presents externally a dirty grayish-yellow ground with 
numerous irregular spots or tubercles of a -lighter gray tint, which 
appearances are in the larger pieces displaced in patches, or entirely, 
by a uniform, loose, bright, rusty-coloured efflorescence. The speckled 
gray pieces alone bear some resemblance to the smaller pieces of true 
Angostura, but are easily distinguished by their greater thickness, 
their far more intense bitterness, without either aroma or pungency, 
and also, as the Edinburgh College has indicated, by the transverse 
fracture becoming bright red when touched with nitric acid. Another 
excellent character mentioned by the college, but applicable only 
whore rusty specks exist, is, that such spots become deep bluish-green 
with the same acid; which, on the other hand, scarcely affects the 
true bark? Nitric add does not similarly alter the spurious bark 
where it is quite free of rusty efflorescence. Fatal accidents from the 
substitution of the spurious for the true bark were at one time not 
uncommon on the Continent, and in Austria they were so frequent 
that upon one occasion the government ordered the whole Angostura 
Bark in thfe empire to be destroyed. This adulteration has never been 
publicly notioed in Britain, and experienced wholesale and retail 
dealers whom I have consulted both here and in London were unaware 
of its existence. A few weeks ago however Dr. Moore Neligan of 
Dublin informed mo, that on inquiring for Angostura Bark at an 
extensive and respectable drug warehouse in that city he got the 
spurious bark, which proved to nave been part of a considerable stock 
kept in the establishment since at least the beginning of this centuty, 
but never previously displaced. From specimens I owe to the kind¬ 
ness of Dr. Neligan there can be no doubt of the accuracy of his 
observation, so that druggists ought to be aware of the possible risk 
even in this country of so serious an error.” 

B. Sumatrama hi) serrated leaflets villous beneath, the racemes 
usually compound, the petals longer than the calyx. This plant is a 
native of Sumatra, the Moluocaa, China, and Cochin-China. The 
leaves are intensely bitter, and possess the same medicinal properties 
as the former. (Christison, Dieperuatorg ; Don, Gardenei'e ZHctionarg.). 
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BRU'CHUS, a genus of Coleopterous Insects of the section Tetramera 
and family Rhynchophora. It lias the following characters:—Head 
slightly produoed, and forming a short and broad rostrum; labrum 
distinct: antenna 11-jointed, either filiform, serrated, or pectinated; 
eyes emarginated; thorax narrower before than behind, anteriorly 
rounded, posteriorly furnished with a lobe near the ecutellum; elytra 
somewhat oblong, not reaching to the apex of the abdomen; femora of 
the hinder legs thick and generally dentated. 

The female Bruchi deposit their eggs in the yet tender germ of 
various leguminous plants; the seed becoming matured is devoured 
by the larva, which lives entirely within the seed, where it undergoes 
its metamorphosis. The holes so often observed in peas and other 
seeds of a similar nature ore those formed by the perfect insect to 
effect its eScape; after which it is generally found in flowers. 

From the habits of these insects os above related it may easily be 
conceived that when numerous they become exceedingly destructive. 
In Kirby and Spence’s ‘ Introduction to British Entomology ’ we are 
told that in North America a species— Bruckut Pin —is most alarm¬ 
ingly destructive to peas, “ its ravages being at one time so universal 
as to put an end in some places to the cultivation of that favourite 
pulse." This insect is less than a quarter of an inch in length, of a 
blackish colour, and has a gray spot at the base of the thorax in the 
middle, and several spots of the Bame colour on the elytra, which are 
striated. The four basal joints of the antenme and the anterior tibite 
and torsi are red. The thorax has a little tooth on each side, and the 
femora are also dentate. 

B. Pin is a native of our own country (having most probably been 
introduced in the seeds of the pea), but fortunately it is not sufficiently 
abundant to do much mischief. 

Two other species of Bruchus also infest the pea, B. granariue and 
B. pcctinicornie: the latter is common in China and Barbary; the 
former is a native of this country, and is found among beans, vetches, 
and other seeds, the lobes of which it devours. It veiy much rosemblcs 
B. Pin, but is fiather less. 

The true Bruchi are generally of small size. 

BUUCITE. [Maonksia.] 

BRUOMA'NSIA. Two very different plants have boen called by 
this name, one a Rhizanth belonging to the order Raffleriacete, the 
other a plant belonging to the natural order Solanacen. The species 
of the latter are now referred to Batura. D. arborea is the Bovochevo 
of the Columbians, and is known in our gardens under the name of 
Brugmamna. Like the rest of the natural order Solanaceie it is 
narcotie in a high degree. “ This remarkable plant is a native of 
elevated and cold situations in the provinces of Tarma, Xauxa, 
Huarochesi, Canta, and HumaUes, where it grows among rubbish; it 
is also found near the village of La Cruz and on the banks of the river 
Mayo, between Almaquer and Faato in New Granada, whero it was 
found by Humboldt and Bonpland at nearly 7000 feet above the sea. 
It begins to flower in June and censes in November. By the Peru¬ 
vians it is called Floripondio Encarnado and Campanulas Encamadas; 
by the Columbians Bovochevo. Its stature varies from 10 to 12 feet, 
the stem being generally undivided and terminated by a roundish 
leafy head. The flowers are either a bright yellowish-orange colour 
or a deep orange-red: wo believe they change from the former to the 
latter. They are succeeded by an oblong, smooth, yellow, pendulous 
capsule, which is as much as 8 inches long. The seeds, like those of 
the common Stramonium, are narcotic in a high degree. In the Temple 
of the Sun in the city of Sogamoza there is a famous oracle, the priests 
of which inspire themselves with the intoxicating seeds of this plant, 
juBt as the Pythoness at Delphi is said to have received the influence 
of her god by chewing laurel leaves and inhaling a gaseous vapour. 
From the fruit itself the Columbians prepare a drink called ‘ Tonga,’ 
which when weak is merely soporific, but drank in stronger doses 
produces frenzy, which can only be removed by administering imme¬ 
diate draughts of cold water." (‘ Botanical Register.’) 

In cultivation it is hardy during the summer, but requires the 
protection of a greenhouse in winter. 

BRUNI'ACEfi, Bruniade, the Brunia Tribe, a small natural order 
of Exogens belonging to the albuminous group, and, notwithstanding 
the different habit, nearly allied to the currant tribe, Grouulariacete. 
The species are small heath-like shrubs, with minute closely-imbri¬ 
cated leaves, and small flowers collected in little compact heads. They 
have a superior 6-cleft calyx, 6 petals, 6 perigynous stamens, and a 
dicoccous or indehiscent 2- or 1-celled fruit, crowned by the persistent 
calyx. The seeds are solitary or in pairs, and have a short aril. All 
the species except one from Madagascar are natives of the Cape of 
Good Hope. They are of no known use. 

Bruniaeea differ from Grouutariaceae in their dry fruit and central 
placenta; from Beeedloniaeeas in the very small number of their seeds; 
from Rhamnaceee in their minute embryo; and from both Umbellyfene 
and Araliaceae in their flowers not being in umbels. Their relations 
are with Hamamelidacece, Myrtacen, Santalaeece, and Umbdliferee. 
The order contains 16 genera and 65 species. 

BRUNONIA'CEfi, Brunoniadt, the Brunonia Tribe, a natural 
order of plants belonging to the Monopetalous Exogens. This order 
was defined by Robert Brown, and has for its type a genus which was 
named after him. He placed it as a seotion of the natural order 
Goodenovice, but it is raised to the rank of an independent order by 
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Professor Lindley. It has an inferior calyx in 6 divisi 




inferior'withering; definite hypogyn -.ia stamens, alternate withthe 
segments of the corolla; the anthers collateral, aliRhitly cohering- j a 
1-celled ovary, with a single erect ovule; a single stigma inclosed in 
a 2-valved cup; a membranous fruit (a utricle) inclosed within the 
indurated tube of the calyx; a solitary erect seed without albumen; 
the embryo with plano-convex fleshy cotyledons^ and a minute inferior 
radicle. 


This order has but one genus, of which there are two species. They 
are herbs, natives of Australia, having flowers of an azure blue, which 
are on scapes, collected in heads, and surrounded by enlarged bracts. 
Although placed by Brown in Ooodmoviai, Lindley thinks it differs 
essentially from that order “ in the superior 1-celled ovary and capitate 
flowers, thus approoohing some species of Dipsacece, but differing in 
the want of an involucel, the ereot ovule, superior ovary, and peculiar 
stigma.” It agrees with Composites in infloreBcenoe, in the aestivation 
of the corolla, in the remarkable joint or change of texture in the apex 
of its filaments, and in the structure of the ovarium and seed. Brown 


remarks, that “ in the opposite parietes of the ovarium of Brurumia 
two nerves or vascular corns are observable, which are continued into 
the style, where they become approximated and parallel. This struc¬ 
ture, bo nearly resembling that of Composites, seems to strengthen the 
analogical argument in favour of the hypothesis advanced in the pre¬ 
sent paper of the compound nature of the pistillum in that order, and 
of its typo in pluenogamous plants generally; Brurumia having an 
obvious and near affinity to Qnoelenoviee, in the greater part of whose 
genera the ovarium 1ms actually two cells, with one or an indefinite 
number of ovula in each; while in a few genera of the same order, aB 
Dampiera, DiaspasU, and certain specios of Sceevola, it is equally 
rodueed to one cell and a single ovulum.” There is but the genus, 
Brurumia, with two species, in this order. (R. Brown, Linn. Trans., 
xii. 132 ; Lindley, Vegetable. Kingdom, 266.) 

BRYA'CEiE, a name given to a section of the natural order of 

Mosses. [Mil SCI.] 

BHYA'X.IS, ageuuB of Coleopterous Insects belonging to the family 
Psclnphida, which by some authors is arranged with the Bretchclytra, 
but according to 1 .atreille forms the third family of the section Trimera. 
Technical Characters :• — Autonmo long, from tile third to tho terminal 
joint gradually increasing in size, the three terminal joints forming a 
large knob; the last joint much larger than the rest, and somewhat 


conical in shape; tho two basal joints largo; maxillary palpi distinct; 
the apical joints robust; head rather large; thorax rounded at tho 
sidos; elytra vety broad, and covering only the basal half of the 
abdomen. 


The species of this and alliod genera, though minute, are perhaps 
among the most remarkable of the Coleoptera. In the Bhort wing-cases 
they appear to evince an affinity to the Brachdytra, but in the number 
of joints in tho tarsi, a character gonorally considered of importance, 
they differ; they likewise differ from that tribe in having the terminal 
joints of the antenna) immensely large, and in many other characters. 
They are genorally found during tho winter and early part of the 
spring in moss. Nine or ten species have boon recorded as British. 

BRYO'NIA. Tho Wild Bryouy or Red Bryony of our hodges, 
Bryonia dioicu, is a plant formerly much employed in rural pharmacy, 
but now disused. It is a perennial with largo fusiform succulent 
roots, which have a repulsive nauseous odour. From theso there 
annually springs a slender pale-green hairy branching stem, which 
climbs among bushes by means of its tendrils, in the manner of a 
cucumber, to which it is botanically allied, both belonging to the 
natural older Cucnrbitacew. The leavos are palmate, and rough on 
both sides, with callous points. The stamens and pistils are on dif¬ 
ferent flowers on different plants. The flowers in which the stamens 
aro situated are larger than those which contain the pistils. They art) 


whitish with palo-greon veins, and the pistiliferous flowers aro suc¬ 
ceeded by little red berries containing a very few seeds. Its principal 
use was on account of the powerful drostio properties of its root, 
which tho French call from that circumstance Navet du Liable, or 


Devil's Turnip. It is excessively bitter, and when dried purges in 
doses of 30 or 40 grains. Over-doses are extremely dangerous, and 
even somotimes fatal. Its properties are apparently owing to the 
presence of a principle called bryonine, analogous to cathaitine, which 
exists in about the proportion of 2 per cent, of the root. It should 
be gatherod in the autumn, after the stem has turned yellow; it is cut 
into slices, which are strung upon a thread, and hung in the air to dry. 

BRYONY, BLACK. [Tamos.] 

BRYONY, RED. [Bryonia.] 

BRYOPHY'T.LUM, a genus of succulent plants belonging to the 
natural order CrastnUaccie, and remarkable for the singular property 
possessed by its leaves of budding from their margin. These leaves 
are of a succulent texture, and sometimes pinnated; they or their 
leaflets are of an oblong figure, with a deeply-crenelled border; when 


plaoed in a damp and wady warm place they sprout from the crenels 
and form young plants—a property unknown in the same degree in 
any other vegetable production. Physiologists however consider that 
traces of a similar power, exeroised in another way, exist in all plants 
in their oarpellary leaves, from whose edges, forming placentas, ovules, 
which are theoretically young buds, are constantly produced. 
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The only species is Bryfrjjt/fam calycinum, a shrub found in the 
Moluccas, with panicles of large pendulous greenish-yellow flowers. 
In this country it is a green-house plant; but is apt to be eaten 
by mice. 

BRYOZOA, a name proposed by Ehrenberg for those Zoophytes in 
which a higher organisation is indicated by fin presence of separate 
orifices for tho mouth and anus. The some naturalist bm» applied the 
term A nthozoa to those Polypes in which the mouth and vent have but 
one orifice. The distinction between these two great families seems to 
have been observed by Mr. J. V. Thompson previously to the publica¬ 
tion of Ehrenberg* s name, hence his designation for this family, 
Polytoa, is more generally receivod. Other names have been given to 
this interesting family of Zoophytes. Professor Owen calls them 
Molluscan Zoophytes, on account of their structure bring supposed to 
ally thorn to the Mollusca. For the same reasuu they have uso been 
called Asridioid Polypes (P. Ascidioida). Milne-Edwards bus also called 
them Tunicated Polypes (Polypes tunicicns). Dr. Farre in a paper in 
the ‘ Philosophical Transactions,’ 1837, proposes to call them 
Oiliolrachiata, in reference to the ciliated character of their tentacula. 
Mr. Busk in his Catalogue of the Zoophytes in the collection of the 
British Museum, adopts Mr, Thompson’s designation of Polygon os 
prior to that of any others. [Polyzoa.] 

BRYUM, a genus of plants belonging to tho natural order of Mosses. 
It has a terminal footstalk; double poristomo, outer one of 16 teeth, 
inner one of a membrane cut into 16 equal segments with filiform 
processos often placed between them; the calyptm dimidiate. The 
species of this genus are exceedingly numerous. They are found in 
great abundance in Great Britain. They aro all very small, produce a 
large number of capsules, and aro found growing in wet places. They 
resemble forests of larger plants in miniature. In B. palusire are 
found terminal capitular bodies which resemble what are called the 
anthers of B. Arulrogynum; but in B. palusire they are considered 
gemnuc, aud ariso not only from tho main stems, but also from the 
innovations. A large number of the species is British. [Moscl] 

(Loudon, Bnvyclopitdia of Plants .) 

BUBO, a genus of Birds belonging to tho family Strigida separated 
by Cuvier, and characterised by a small concha, or ear aperture, and a 
facial diskless perfect titan in tho sub-genus Symium (Chata-Huans of 
tho French 1. Two tufts or feuthered horns of considerable size adorn 
the head, and the legs ore feathered down to tho toes. 

B. mammus, the Great Owl or Eagle-Owl; Strix Bubo of Linmeus ; 
Le Hibou Grand Due of the French ; Gufo, Gufo Grande, and Gufo 
Reale of tho Italiuns; Uhu, Grosso Ohreule of the Gormans; Uff of 
tho ‘Fauna Suocica; ’ lluhu of the Lower Austrians. 



Great Owl (Hula maxitnus). 


This, tho largest of the nocturnal birds, is, there can be little doubt, 
the B6oi of Aristotle (‘ Hist. Auim.’ viii. a. 3), and the Bubo funebrit 
mentioned by Pliny in his chapter ‘De Inauspicatis Avibus’ (lib. x. 
c. 12 and 13), on acoqunt of whose advent Rome twice underwent 

2 x 



678 


BUBO. 


BUBO. 


670 


lustration. Upon one of these occasiogpthe bird of ill omen penetrated and mankind retire to rest) he sends forth such sounds as seem scarcely 
into the very cella of the Capitol. th belong lb this world. .... Along the mountain shores of the 

Temminck says that it inhabits great forests, and that it is very Ohio, and amidst the deep forests of Indiana, alone, and reposing in 
common in Hungary, Russia, Germany, and Switzerland, less common this woods, thit ghostly watchman has frequently warned me of the 
in France and England, and never seen in Holland. He adds, that it afjproaoh of morning, and amused me with his singular exclamations, 
is found at the Cape of Good Hope. Willughby observes that about sometimes sweeping down and around, my fire, uttering a loud and 
Bologna, and elsewhere in Italy, it is frequent Bonaparte notes it as sudden ‘Waugh 01 Waugh OI ’ sufficient to havo alarmed a whole 
rare in the neighbourhood of Rome, and says that it is only seen in garrison. He has other nocturnal solos, one of which very strikingly 
mountainous situations It is said to extend eastward as far as resembles the half-suppressed screams of a person suffocating or 
Kamtohatka. throttled.” Wilson treats this visitation like a philosopher, but, after 

Pennant states that it has been shot in Scotland, and in Yorkshire, reading his description and that of Nuttall (‘ Ornithology of the United 
from which county it was sent to Willughby. Latham adds Kent and States'), we shall cease to wonder at the well-told tale in the ‘ Fauna 
Sussex as localities where it has been found. It is said to have been Boreali-Americana,’ of the winter night of agony endured by a party 
seen in the Orkneys; and four are stated to have occurred on tho of Scottish Highlanders, who, according to Sir John Richardson, had 
northern coast of Donegal in Ireland. The Eagle-Owl then can be mado their bivouac in the reoesses of a North American forest, and 
only considered as a rare visitant to our islands. inadvertently fed their fire with a part of an Indian tomb which had 

The following is Temminck’s description :—Upper part, of the body been placed in the secluded spot. The Btartiing notes of the Virginian 
variegated and undulated with black and ochreous; lower parts Homed-Owl broke upon their ear, and they at once concluded that so 
ochroous, with longitudinal black dashes; throat white; feet covered unearthly a voice must be tho moaning of the spirit of the departed, 
to' the nails with plumes of a reddish-yellow; iris bright orange, whose repose they supposed they had disturbed. 

Length two feet. Tho female is larger than the male; but the tints of 
her plumage are less bright, and she is without the white on the 
throat. It sometimes varies in having the colours less lively and in 
being of inferior dimensions. 

Its food consists of young roes and fawns, hares, moles, rats, mice, 
winged game, frogs, lizards, and. beetles. 

It builds its nest in the hollows of rocks, in old costlos and other 
ruins, where the female lays two or three, but rarely four, round 
whito eggs. Latham says two, “ the size of those of a hen.” 

M. Cronstedt, who rosidod on a farm in Sudermania, near a 
mountain, had an opportunity of witnessing the devotion of these 
birds to their young, and their care in supplying them with fond, even 
under extraordinary circumstances. Two Eagle-Owls had built their 
nest on the mountain, and a young one which had wandered away 
was taken by the servants and confined in a hen-coop. The next 
morning there was a dead partridge lying olose to the door of the 
coop. Food was brought to the same place for fourteen successive 
nights; this generally consistod of young partridges newly killed, but 
sometimes a littio tainted. Onee a moor-fowl was brought still warm 
under tho wings, and at another time a piece of lamb in a putrid 
state. M. Cronstedt sat up with his servant many nights in order to 
observe the deposit of tho supply if possible, but in vain. It was 
evident however to M. Cronstedt that the parents wore the caterers, 
and on tho look-out, for on tho very night when M. Cronstedt and his 
servant ceased to watch, the usual food was left near the coop. Tho 
supply continued from the time when the young owl was taken—in 
July—to the usual time, in tho month of August, when these birds 
leave thoir young to their qyfji exertions. 

Helen gives an account of the uho which falconers made of thiH 
bird to entrap the kite. They tied the tail of a fox to the Eagle-Owl, 
and let him fly. This spectacle soon excited the attention of the kite, 
if lie were near, and ho continued to fly near the owl, not endeavour¬ 
ing to hurt him, bqt apparently intent on observing his odd figure. 

While so employed, the fnlcouer surprised and took tho kite. 

Thero are specimens in the Gardens of the Zoological Society in the 
Regent’s Park. 

flu/io Viryiniamu, the Virginian Homed-Owl (Strix Virginiana of 
Vieillott; l)uo de Virginie of Bnifon; Netowky-Omeosew of the 
Creo Indians, according to Mr. Hutchins; Otowack-Olio of tho 
Crees of the plains of the Saskatchewan, according to Sir John 
Richardson). 

Pennant, in Ids ‘ Arctic Zoology,’ says that this seems to be a variety Virginian Ilorncd-Owl [Halo riryhiianm). 

of the cngle-owl, although he notices tho inferiority in size: but it is 

a very distinct species. The following is Sir John Richardson’s description of the plumage 

It is not improbable, as Sir John Richardson observes, that this of a specimen, 26 inches in length from the tip of the bill to the end 
night-bird, peculiar to America, inhabits that oontinent from end to of the tail, killed at Fort Chepewyan:— 

end. Cuvier gives his opinion that the Strix Magtllamica of the “ Bill and claws pale bluish-black. Irides bright yollow. Facial 
‘Planches Enlumindoa ’ differs merely in having browner tints of circle of n deep black immediately round the orbit, composed of white 
colour; and Sir John Richardson mentions tho result of Mr. Swain- mixed with block bristly feathers at the base of the bill, and poste- 
son’s comparison of the northern specimens with those of the table- riorly of yellowish brown wiry feathers, tipped with black, and having 
land of Mexico, os confirmatory of the identity of the species; tho black shafts. The black tips form a conspicuous border to the facial 
only difference being a more general rufous and vivid tint of plumage circle posteriorly; but the small feathers behind the auditory opening 
in the Mexican specimens. Almost every part of the United States differ little in colour and appearance from the adjoining plumage of 
possesses this bird, and it is found, according to Richardson, in all the tire nock. Egrets composed of ten or twelve dark brown feathers, 
Fur Countries where tile timber is of large size. spotted at the base of their outer webs, and along their whole inner 

We have seen how tho civilised Romans regarded the European ones, with yellowish brown. Forehead and crown dark blockish- 
bird ; and it is curious to observe how, in a comparatively savage j brown, finely mottled with gravish-white, and partially exhibiting the 
state, the same superstitious feelings were connected with the Ameri- yellowish-brown base of the plumage. The whole dorsal plumage is 
can species. “The savages,” says Pennant, quoting Colden’s ‘Six ' yellowish-brown for more than half the length of each feather from its 
Indian Nations,' “ have their birds of 01-omen as well as the Romans. j base, and dark liver-brown upwards, finely barred and indented with 
They have a most superstitious, tenor, of the owl, which they carry so undulated white lines. More of the yellowish-brown is visible on the 
for as to be highly displeased at any one who mimics its hootinga.” neck and between the shoulders than elsewhere. The primaries pre- 
Lawson. evidently speaking of these birds, says—“ They make a fear- sent six or seven bars of dark umber or liver-brown, alternating with 
ful hallooing in the night-time, like a man, whereby they often make six bars, which on the outer webs are brownish-white, finely speckled 
strangers lose their way in the woods.” Wilson thus describes the with dark-brown, and on the inner webs are of a bright buff-oolour, 
haunts and habits of the Virginian Homed-Owl:—“ His favourite sparingly speckled with the dark-brown near the shafts. The tips of 
residence is in the dark solitudes of deep swamps, covered with a the feathers have the same mottled appearance with the paler bars of 
growth of gigantic timber; and here, as soon as the evening draws on; the outer webs. The secondaries- and tail-feathers are similarly 
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marked to the primaries, bat show more white on their outer Webs. 
There are six liver-brown bars on .the tail, the last of which is nearly 
an inch from its end. Under-surface:—Chin white, succeeded by. a 
belt extending from ear to ear of liver-brown featheffe, having pale 
yellowish-brown margins. Behind the belt there is a gorget-shapsd 
mark of pure white. The rest of the lower surface or the body is 
crossed by very regular transverse bars of white, alternating with bars 
of equal breadth (three lines) of liver-brown, shaded with chooolate- 
brown. The yellowish-brown base of the plumage is likewise partially 
visible: there is a white mesial line on the breast, and when the long 
feathers covering the abdomen are turned aside, a good deal of white 
appears about the vent. The outside thigh-feathers are yellowish- 
brown, with distant cross bars of liver-brown ; and the legs and feet 
are brownish-white with brown spots. The linings of the wings ore 
white, with bars of liver-brown, margined by yellowish-brown. The 
insides of the primaries are bright buff, crossed by broad bars of clove- 
brown. On the under Burfaco of the secondaries the clove-brown bars 
are much narrower. Tho under tail-covorta are whitish, with distant 
bars of livor-brown. The under surface of the tail has a slight tinge 
of buff-colour, and is crossed by mottled bars of clove-brown.” 

Tho bird preys, according to Richardson, on the American hare, 
Hudson’s Bay squirrel, mice, wood-grouse, &c., and builds its nest of 
sticks on the top of a lofty tree, hatching in March. The young, two 
or three in number, are generally fully fledgod in June. Tho eggs are 
white. 

Wilson observes that it has been known to prowl about the farm¬ 
house and carry off chickens from roost. “ A very large one," says 
that author, “ wing-broken, whilo on a foraging excursion of this kind, 
wus kopt about tho house for several days, and at length disappeared, 
no one knew how. Almost every day after this, hens and chickens 
also disappeared, one by one, in an unaccountable manner, till in eight 
or ten days very few were left remaining. The fox, the minx, and 
weasel were alternately tho reputed authors of this mischief, until one 
morning tho old lady herself rising before day to bako, in passing 
towards the ovon surprised her late prisoner regaling himself on the 
body of a newly-killed hen ! The thief instantly made for his hole 
under the house, from which the enraged matron soon dislodged him 
with tho brush-handle, and without mercy dispatched him. Iu this 
snug retreat were found the greater part of the feathers, and many 
large fragments of her whole family of chickens.” 

There are specimens iu the Gardens of the Zoological Society in the 
Regent's Bark. 

BUBON. [Oamwnum.] 

BUCCINUM, tho name of a genus of Molluscous animals, to which 
the common Whelk belongs. Forbes and Hanley placo it amongst 
tho Brosobranehiato Gasteropoda, and the tribe MuricUlee. Tho fol¬ 
lowing are its characters :—Shell ovate, more or less vontricose, 
turretod; surface smooth or spirally striated, spirally groovod or lon¬ 
gitudinally plicated, invested with an epidermis. Aperture ovate, 
emarginate, or very shortly canaliculatcd below; canal wide, truncated 
dorsaily, more or less tumid; columella smooth, inner lip expanded, 
outer lip usually thin and smooth within. Operculum corneous, 
oblong, its nucleus latoral. Animal bulky; head broad, depressed, 
bearing two somewhat flattened tentacula set well apart, their tips 
subulate, their bases thickened for half their lengths by the connate 
sustentacula, which boar tho rather small eyes; proboscis ample; 
tongue armed with teeth, ranged three in a row, the axil one brood 
and quadrate, with many crenations, tho iatornls scythe-shaped, with 
denticulated bases. Male organ very large, sickle-shaped. 

Messrs. Forbes and Hanley say- -“ We retain tho old name Buccinum 
originally appliod to whelks in general, for that group of shells of 
which the common Buccinum undatum may bo regarded as tho type. 
They constitute a very natural assemblage, though ono of no groat 
extent, and are mainly inhabitants of the boreal and arctic regions of 
both northern and southern hemispheres. Tho relation of the distri¬ 
bution of this form of mollusk to climate is strikingly shown when we 
compare such a shell as the Buccinum cyameum of Greenland with the 
Buccinum antarcticum of the Falkland Islands, one of the most striking 
instances that can he cited of the representation of species by similar 
species in regions far apart, but subjoct to similar physical conditions. 

“ Several zoologists have of late united the Buccinum undatum and 
its allies with Bus us antiquus and similar shells, under the old generic 
niuno of TrUonium, originally proposed by Otho Frederic Muller. 
Independent of the very serious objection which applied to this name 
on account of its having become obsolete, whilst the too similar word 
Triton and even Tritonium itself were used in tho meantime for a very 
different assemblage of Muricidw, and one presenting good natural 
marks of distinction, we are inclined still, provisionally at least, to 
keep up the distinction between the Puri of tho north and Buccinum, 
since shell, animal, and operculum present marks of distinction, which, 
though in the end they may provo to be of no more than sectional 
value, yet in the present state of our knowledge deserve to be con¬ 
sidered of importance. Unfortunately, the nam* Buccinum has even 
of very late years been applied to such a heterogeneous assemblage of 
Bhells, that it is difficult to disentangle'those to which we restrict the 
names from a number of very different forms having no true generic 
affinity with them. 

“ These Mollusks appear to have commenced their existence during 


the later Tertiary epoch. At present they have the power of enduring 
very variable conditions of depth and locality, though the geographic 
range of the group is limited, however widely may extend the areas of 
some species. 

B, undatum (Linnrous), the common Whelk. It has more or less 
coarse spiral Btriee, and usually with broad longitudinal foldB; the 
beak short Forbes and Hanley, amongst other synonyms for this very 
widely distributed species, give the following:— B.striatum, Pennant; 
B. canaliculatum vulgare, Da Costa; B. Borinanum ., Chemnitz; B. cari- 
natupn, Turton; B. acuminatum, Brodorip; B. Anylicanwm, Fleming; 
B. Labradormsc, Reeve ; B. imperiale, Reeve; B. pyramidalc, Reeve; 
B. tenerum (fossil), Sowerby; Tritonum undatum, Muller; T. Hum- 
phreyrianum, Loven; Mures: undatus, Clark. As would be supjiosod 
from these synonyms, the Whelk is one of tho most variable of shells. 
It is also one of the most widely distributed. It is found on almost 
every British shore, varying greatly however in its characters according 
to its locality. In most parts of tho country it is used as un article of 
diet. Great numbers are to be seen exposed for sale in London. 
The process of cooking consists in simply boiling, and they are eaten 
with vinegar and pepper. They are not however very digestible. 
Dr. Johnston mentions that at tho enthronisation feast of William 
Warham, archbishop of Canterbury, in 150-1, no fewer than 8000 
Whelks were supphod at flvo shillings for u thousand. 

“This species,” say the authors of the ‘British Molluscs,’ “first 
appeared in the British seas during the age of the coralline crag, and 
persisted through all suncaoding epochs, becoming more and more 
abundant. It is found from low-water mark to as deep as ono 
hundred fathoms. It has a wide latitudinal range, now extending 
throughout the Celtic, Boreal, and Tcy Seas, and along tho coast of 
Boreal America from Cape Cod to Greenland. According to Midden- 
dorff it finds its way through tho Siberian seas into the Sea of Oehotsk. 
This great range in time arid space accords witli its capacity for 
variation and adaptation to cireumstaucos. During the Pleistocene 
epoch it had found its way into the Mediterranean, and occurs fossil 
in the Sicilian newer Pliooeno bods, but is now extinct iu that region.” 

B. Haiti (Sowerby) has a polished white shell without folds ; the 
body half ns long as the spine. Jt. is tho JIalia Flcmiwjinna of Moo- 
gillivray, the TrUonium ovum of Middcndorff. Tho animal belonging 
to this shell is unknown. Messrs. Forbes and Hanley regard this 
shell as British, though exceedingly rare. It is an inhabitant of the 
Icy Seas, and ranges from Greenland to Behring’s Strait. 

H. Humphreysianiim (Bennett). This species is faintly variegated, 
almost smooth, without folds, the body longer than the spine. The 
animal is unknown, and the shell is rare. It has been found on the 
British coasts, but like tho last it appears to bo an orctio species 
lingering iu our Fauna. 

B. fusiformc (Broderip) has an oblong subfusifonn shape, is of a 
pure white, decussated by narrow longitudinal ribs anil spiral eostelhe; 
tho beak rather long, recurved. It bus been found in Ireland in tho 
neighbourhood of Cork and off the coast of Wexford. It is a very 
rare shell. 

BUOCO. [B Annum] 

BUCEROS. [Hounwix.] 

BTJOHOLZITE, a mineral closely allied to Sillinmnito. According 
to Thomson it is composed of— ■ 

Silica.4iM 

Alumina.52'!) 

A specimen from Chester, Pennsylvania, gave Ki-drmum- 

Silica.. . 40T 

Alumina.58-‘J 

Protoxide of Manganese .... (a trace) 

It is found at Fossa, in the Tyrol, and iu several districts in tho 
United States. 

BUCIDA, a genus of plants belonging to the natural order Combre- 
taceic. One of tho Bpocies, B, Buccrat, yields a bark which is used in 
tanning. 

BUCK. fCunviBSS.] 

BUCK-BEAM. [Menyanthks.] 

BUCK’S-HORN. [Rhus.] 

BUCK-THORN. [Rh a sinus.] 

BUCK-WHEAT. [Faoofyrum.] 

BUCKLANDIA, a fossil plant from tho Stonesfield Oolite, sup¬ 
posed to belong to the natural order IMiaccrr. 

BUCKLANDITE, a mineral containing silica, alumina, lime, 
protoxido of iron, protoxide of manganese, and water. It is a variety 
of Epidote, with iron. [Khpote.] 

BUCKU. [Diosma.J 

BUD, or LEAF-BUD, in Vegetable Physiology, is tho organised 
rudiment of a branch. Whatever becomes a branch is, when first 
organised, a bud; but it does not therefore follow that all buds 
become branches ; on the contrary, owing to many disturbing causes, 
buds are subject to transformations and deformities which mask 
their real nature. ■ 

A Leaf-Bud is constructed thusIn its centre it consists of a 
minute conical portion of delieato cellular tissue, and over the surface 
of this are arranged rudimentary leaves, in the form of scales. Those 
scales are closely applied to each other; those on the outside are tho 
largest and thiokest, and the most interior-are the smallest and most 
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delicate. In cold countries the external scales are often covered with 
hair, or a resinous varnish, or some other contrivance, which enables 
them to prevent the access of frost to the young and tender centre 
which they protect; but in warm countries, where such a provision is 
not required, they are green and smooth and much less numerous. 
The cellular centre of a bud is the seat of its vital activity; the scales 
that cover it are the parts towards the development of which its 
vital energies are first directed. 

A Leaf-Bud usually originates in the axil of a leaf; indeed there 
are no leaves in the axil of which one or more buds are not found 
either in a rudimentary or a perfect state. Its cellular centre 6om- 
municates with that of the woody centre of the stem, and its scales 
are in connection with the baric of the latter. When stems have tho 
structure of Exogens, the bud terminates one of the medullary 
processes; in Endogens it is simply in communication with the 
cellular matter that lies between the bundles of woody tissue in such 
stems. It is moreover important to observe that this is true not 
only of what are called normal buds, that is to say, of buds which 
originate in the axil of the leafy organs, but also of adventitious buds, 
or such as are occasionally developed in unusual situations. . It would 
seem as if, wider favourable circumstances, buds may be formed 
wherever the cellular tissue is present; for they occur not only at 
the end of the medullary processes of tho root and stem of Exogens, 
but on the margins of leaves, as in Bryophyllum, Malaxia paludota, 
and many others; and occasionally on the surfaqo of leaves, as in the 
case of an Ornithogahm published by Turpin, and not very uncom¬ 
monly in ferns. 

A Leaf-Bud has three special properties, those of growth, attraction, 
and propagation. In warm damp weather, under the influence of 
light, it has the power of increasing in size, of developing new parts, 
and so of growing into whatever body it may-be eventually destined 
for. In effecting this it lengthens by tho addition of new matter to 
its cellular extremity, and it increases in diameter partly by a lateral 
addition to tho same kind of tissue, and partly by the deposit of 
woody matter emanating from tho bases of the scalos or lcavos which 
clothe it. As soon as growth commences tho sap which n bud con¬ 
tains is either expended iu forming new tissue or lost by evaporation. 
In order to provido for such loss the bud attracts the sap from that 
part of tho atom with which it is in communication; "that part so 
acted upon attracts sap in its turn from tho tissue next it, nud so a 
general movement towards tho buds is established as far as the roots, 
by which fresh sap is absorbed from the soil. Thus is caused the 
phenomenon of the flow of the sap. Kvory leaf-bud is in itself a 
complete body, consisting of a vital centre covered by nutritive organs 
or hairs. Although it is usually called into life while attached to its 
parent plant, yet it is capable of growing ns a separate portion, and of 
producing a new individual in all respects the same as that from 
which it was dividod ; hence it is a propagating organ as much as a 
seed, although not of the same kind ; and advantage has bcon taken 
of this for horticultural purposes. [Budding, in Airrs and Sc. Dtv.j 

In general a bud is developed into a branch, but that powor is inter¬ 
fered with or destroyed by several causes. This must be evident from 
the following consideration independently of all others. Every one 
knows that leavos are arranged with groat symmetiy upon young 
brauohes; as buds are axillary to leavos, the branches they produce 
ought therefore to be as symmetrically arranged as leaves; and this 
we see does not happon. Wo may account for this ill two or three 
ways: accidental injurios will doubtless destroy some; from want of 
light others will never bo called into action ; and of those which are 
originally excited to growth apart is always destroyed by the superior 
vigour of neighbouring buds, which attract away their food and starve 
them. There is moreover in many plants a special tendency to pro¬ 
duce their leaf-buds in a stunted or altered state. In flr-trees the side- 
buds push forth only two or n small number of loavos, and never 
lengthen at all; in the Cedar, of Lobanon they lengthen a little, bear 
a cluster of leaves at their points, and resemble short spurs; in the 
sloe, the whitethorn, and many other plants, they lengthen more, 
produce no loavos except at their very base, and grow into hard 
sharp-pointed spines. The knobs soon on beech and other trees, which 
have been called by Dutrochet embryo-buds and by Dr. Lankester 
abortive bronobes, take their origin in buds which are not normally 
developed. The bulbilli which ore found in the axils of many Lilia¬ 
ceous plants originate in the bud. Bulbs are nothing but leaf-buds 
with unusually fleshy scales, and with tho powor of separating spon¬ 
taneously from the mother-plant; and flower-buds are theoretically 
little more than leaf-buds without the power of lengthening, but with 
the organs that cover thejn in a special state. Hence flowers are 
modified branches. [Flower.] Schleiden regards the ovule as a 
changed bud; henoe In his 1 Principles of Scientific Botany' he oalls 
this organ the seed-bud. [Ovule.] 

BUDDLEA, a genus of plants named after Adam Buddie, a botanist 
of the time of Bay, who contributed to Ray’s ‘ Synopsis,’ and whose 
Herbarium is now in the British Museum. Buddlea belongs to the 
natural order Scrophvlariaceae. It has a campanulate 6-toothed calyx; 
tubular corolla with the limb 4-6-cleft, equal, spreading; 4-6 stamens 
nearly equal, inclosed, the anthers composed of two parallel distinct 
oells; the stigma olnvate, 2-lobed; the capsule crustaceous with a 
dissepiment formed from the inflex od edges of the valves, inserted in 


the thick spongy placenta; the seeds angular; testa loose, membra¬ 
nous ; albumen fleshy. The species are shrubs, with mostly quad¬ 
rangular branches, opposite leaves; terminal, capitate, spicate or 
paniclod, usually orange-coloured flowers. 

B. globota has branohes olothed with hairy tomontum os well os the 
under sides of the leaves; the leaves lanceolate, acuminate, petiolate, 
crenate; the heads terminal, globose, pedunculate. This plant, now 
so common in our gardens, is a native of Chili. 

B. Americana has branchlets clothed with hairy tomentnm; leaves 
ovate, acuminate, narrow at the base, crenate, rather pilose above, but 
clothed with a yellowish toinentum benoath ; spike panicled; flowers 
glomerate. It is a native of the mountains of Pern and also of the 
West Indies. Browne says that it is used in Jamaica as an emollient. 
Its properties however are not active. 

There are about 60 species of Baddlea, all of which arc worth cul¬ 
tivating on account of thoir showy blossoms. B. Ncemda, a native of 
the peninsula of India, is said to bo one of tho most beautiful plants 
of that country. B. globosa will bear, with a little care, our winters 
as well as the B. ealvifolia. All the flowers are sweet-scented. They 
grow best in a light rich soil. Cuttings will strike readily in mould 
under a hand-glass. TIiobo of tho stove species require heat, 

(Loudon, JSncylopcedia of Plante ; G. Don, Gardener'* Dictionary.) 

BUFFALO. [Bovidas.] 

BUFFALO, AMERICAN’. [Bison.] 

BUFFO'NIA, a genus of plants named in tumour of Bnflbn, tho 
celebrated French writer on natural history. This genus lielongs to 
the natural ordor Caryophyllaccer and the sub-order A Dinar. The 
calyx has 4 sopals; the petals are 4, entire; stamens 4; styles 2; 
capsules compressed, 1-celled, 2-valvcd, 2-soodcd. Tho species are 
insignificant slender herbs, resembling the species of A rmaria. 
B. annua is a native of the south of Franco, and is said to have been 
found in England on the sea-coast of Lincolnshire. 

BUFO, a genus of Reptiles belonging to the family Bnfimidw, and 
to which the Common Toad belongs. The genus is thus character¬ 
ised :—Body inflated; skin warty; parotids porous ; hind foot of 
moderate length, toes not webbed; jaws without teeth; nose rounded. 
About 20 speoies of this genus have boen enumerated by naturalists. 
Two of them are found in tho British Islands. 


B. vulgarit, the Common Toad, is tho liana Bufo of Linnaeus, tho 
Crapaud Cominun of tho French. Its body is of a lurid brownish- 
gray colour, spotted over with reddish-brown tubercles : the body is 
much inflated. The Toad is very generally distributed over the 
British Islands, and from its dark colour, slow movements, and unpre¬ 
possessing form, has acquired very general dislike. It is however 
perfectly harmless, and Beems to possess an amount of intelligence 
that renders it capable of recognising those who treat it kindly. Mr. 
Boll in his ‘British Reptiles’ says :—“That toads may be rendered 
very tame, and be made to distinguish those who feed and are kind 
to them, there are abundant facts to testify. I have possessed a very 
largo one which would sit on one of my hands and eat from tho other ; 
and the story of Mr. Arscott's toad in Devonshire, related in Pen¬ 
nant's ‘ British Zoology,’ is too well known to need repetition.” That 
they may be handled with impunity, and are incapable of producing 
any injurious influence, we know from having repeatedly seen them 
made tho domestic pets of the children of a naturalist. 

B. calami!a, Natter-Jack, Walking Toad, Running Toad; Bufo 
Rnbcta of Fleming, Bufo mephitica of Shaw, liana Jluheta of Turton, 
It is known by its light yellowish-brown colour clouded with dull 
olive, but more especially by a bright yellow lino along tho middle of 
the back. It has acquired its name of Walking Toad or Running 
Toad in certain parts, from its never hopping, as iM tho case with 
the common toad and frog. Its colour varies very much according 
to circumstances, becoming lighter or darker in the course of a fow 
minutes. 

Pennant was the first to reoord this animal ns British, and although 
very locally distributed it occurs in great numbers in some parts of Great 
Britain. Mr. Bell says it is oommon on Blackheath and at Deptford. It 
has also been found on Putney Common, at Gainlingay in Cambridge¬ 
shire, at Selboume in Hampshire, and Bawdsey in Suffolk. It ha* also 
been found in Scotland. The form and appearance of this animal is 
less repulsive than the Common Toad. It is more social, and is gene¬ 
rally found in communities. At Bawdsey they are found on the Red 
Crag cliffs overlooking the sea, and when alarmed hide themselves in 
holes in the sand which they mako apparently for the purpose of con¬ 
cealment. The Natter-Jack appears to be an inhabitant of Ireland. 
Mr. Patterson in his ‘Zoology for Schools’ says:—“Tho Common 
Toad is there unknown, its absence being accounted for, according to 
popular tradition and song, by the malediction of St. Patrick. The 
smaller species, the Natter-Jack, does not appear however to have 
been banished with the rest of * tho varmint,’ as it is found in three 
or four localities in the County Kerry and at Ross Bay, County 
Cork.” 

For on ttyfcunt M the general structure, habits, and classification 
of the family of Toada, tee Amphibia. 

BUFONITES, the term commonly applied, previously to tho 
Investigations of M. Agassiz, to the roundish teeth of fishes frequent 
in the Oolitic Strata. They belong to the genera SpKcerodue, Gyrodue, 
Pyenodue, tie. 
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BUG, one of a numerous tribe of Insects which constitute the order 
Hemiptera, belonging to the family Cimicidas (Leach), and genua 
Cimex. The most common species is the C. Icctuarim, the Bed-Bug. 

It has been said that the Bed-Bug was- not known in England 
previous to the great fire of London in 1666, and that it was first 
Imported from America in the timber brought over to rebuild that 
city. Of the accuracy of this statement howevor there is considerable 
doubt. It appears to have been well known in various parts of 
Europe long boforo that timo. Its shape, colour, and the offensive 
smell which it emits when touched, together with the circumstance | 
of its deriving its nutriment from blood sucked through a long pointed 
proboscis, which when not in use lios parallel with the underside of the 
body, aro circumstances too well known to need particular description. 
The female Bug deposits her eggs in the beginning of summer; they 
aro of a tolerable size compared with that of the insect, of a whitish 
colour, and each fixed to a small liair-like stalk, which when tho egg 
is first deposited is apparently of a glutinous nature, and readily 
adheres to anything which it touches. The places generally chosen 
in which to deposit tho eggs are tho crevices of bedsteads and other 
furniture, or the walls of a room. In about three weeks it is said 
these eggs hatch, and the young bug comes forth- - an active larva, very 
closely resembling the parent insect except in size. The larva then 
undergoes the usual transformation, and becomes a perfect insect in 
about threo mouths. 

What was tho natural habits of this insect, which differs from 
most of its tribe in having no wings, is difficult to say. The species 
of bugs which come nearest to it in affinity are generally found under 
the bark of trees, a habitat which the flat form of our insect is well 
adapted for. Pigeons, swallows, Ac., arc attacked by bugs as well as 
man. Various means havo been proposed for destroying these insects, 
but cleanliness is the liost. [Cimuud*.] 

BUGLOSS. IAnciiusa.) 

BUGLOSS V1PKUS. [Eohum.] 

BUHRSTONK is a quartz rook containing cellules. It is as hard 
and as firm as a quartz crystal, and owes its peculiar value to this 
quality, and the cellules, which give it a very rough surface. Stonos 
for grinding wheat and other kinds of grain are formed of this rock, 
and thoso which are most valtiod have tho cavities about equal in 
space to tho solid part. The best stones for this purpose come 
from France, and are obtained from tho Paris basin and adjoining 
districts. When used for grinding, tho stones are cut into wedge- 
shaped parallelepipeds, which are called panes. These aq| bound 
together by iron-hoops into millstones. The Paris Buhrstono is a 
Tertiary Formation. A Bulirstone is obtained in Ohio in America 
which is in part a true sandstone, and contains fossils. It also con¬ 
tains limo, and Mr. Dana suggests that tho removal of the lime by 
solution may havo given it its cellular character. Tt overlies the Coal 
Formation, and has an open cellular structure where quarried for 
millstones. The quartz rock of Washington in the United States is 
in some parts cellular, and makes good millstones. Buhrstono also 
oceurs in Georgia near the Carolina line, and in Arkansas near tho 
Cove of Wichitta. (Dana, Manual of Mineralogy.) 

BUKKUM-WOOD. [Cs-aAM'iNlA.J 

BULB, a bud, usually formed under ground, having very fleshy 
scales, ami capable of separating from its parent plant. Occasion¬ 
ally it is produced upon the stem, ns in some lilies, when it is called o 
bulbillus. [Bull.] Sometimes the scales arc thick and narrow, and 
arranged separately in rows; tho bulb is then called scaly, os in the lily. 
In tho onion and lock the scales are broad and membranous,and inclose 
each other in a concentric manner; tho bulb is then said to be tunicatod. 

BULI'MULUS, Loach’s namo for a gonus of terrestrial MoUusca, 
which he thus definesShell univalve, free, conically acuminated; 
spire elevated, regular; the last whorl very largo; mouth entire, 
long; pillar smooth, simple ; external lip thin ; internal lip inflocted 
towards the middle, with a hollow beneath. To this generic character 
tho Rev. Lansdown Quilding observes that there should be the follow¬ 
ing addition : “ Tentaeula 4, the two upper ones 
long, with torminal eyeB: no operculum.” The 
last-named author observes that it differs from 
Bulimus in tho delicacy of its outer lip. It is 
indeod a Bulimus of Lamarck. The Bhell varies 
much in colour. [Hummus.] 

Leach obsorves that Bulimnlus trifoseiatus 
(Bulimus (Juadalupmsis, Brug.), a very common 
existing West Indian species, occurs imbedded Bulimulus tri/asriatm. 
in the same limestone which incloses the fossil 
lmman skeleton from the Grande Terre of Guadaloupe, now in the 
British Museum. 

BULl'MUS, the name of a very extensive genvis of terrestrial Pul- 
moniferous Mollusca. Lamarck arranges it under his CoUmacfa, a 
family of Phytophagous or Plant-Eating Tracholipods, respiring air by 
means of lungs, and protected by a spiral shell which is more or less 
elongated, oval, oblong, or turriculated, with an entire aj^pure longer 
than it is wide, and with a very unequal border, which is reflected in 
the adult. The columella is smooth, without any notch or truncation 
at the base, but with an inflexion in the middle at its point of junction 
with that part of the peristome which it contributes to form. De 
Blainville places it under the Limacinea, his third family of Pulmo- 


branchiaia, whose organs of respiration are retiform, and line the cavity 
situated obliquely from loft to right upon tho origin of the back of 
tho animal, communicating with the ambient air by means of a small 
rounded orifice in the right side of tho border of the mantle. Some 
of the Bpecies were placed by Linnieus under his genera Bulla and 
Ifdix. Scopoli and Bruguiftres began the reform, and Lamarck car¬ 
ried it still further. But before we prooecd, it may be nocossaiy to 
say a word as to tho origin of tho term used to designate the genus. 

“ We constantly hear,” says Broderip, in the 4th volume of the ' Zoo¬ 
logical Journal,’ “ among conchologists tho question, ‘ what is the 
meaning of Bulimus 1 ’ The author of the articlo entitled ‘ Lamarck’s 
Genera of Shells,’ in the 15th volume of the ‘Journal of Science,’ thus 
derives the wonl ‘ fiobKiyum —insatiable hunger : what title this genus 
lias to so strange a name we know not.’ It may not then bo unac¬ 
ceptable to givo a plain statement of the origin of the word. Swainaon 
observes (‘ Zool. Illust.,’ vol. i., ‘ BulimusMelastomus') that “ tho genus 
Bulimus was long ago formed by Scopoli, out of tho hctei-ogonoous 
mixture of shells thrown together in the Limuoan genus Ilelix Lot 
us now turn to Scopoli’s account of the source whence ho derived tho 
name. “Proprium,” says Scopoli, “itaque ox his conatituo, ct duce 
ecloberrimo Adansonio Bulitnos voco, ut eo facilius adgiioscautur. 
Solam testate nec animal inliabitans vidi, quod diverse m esse fi Limaco 
nffirmat Adansonius.” (‘ Delicto,’ Ac., p. 67.) Now Adanson has no 
such genus as Bulimus, but he has such a genus as Buli»us. At 
plate 1, fig. G 2, in his ‘ Natural History of Senegal,’ will be found 
• Le Bulin, Bulinus,’ but the letters ‘n’ and *u’ are so confusedly 
engraven, that at first sight the word looks liko Bulimus. In tho text 
(p. 5), the wonl is printed Bulimia very plainly; but neither Scopoli 
nor any of his successors appear to have noticed it. Till the time of 
Lamarck, who confined the genuB (still calling it Bulimus, after Sco¬ 
poli and Bruguifcres) to the land-shells with a rebooted lip, which now 
range under it, many land and fresh-water shells which Have not a 
reflected lip, such as Aclialinx, Physir, lAmnmr, and Sucrinetr, were 
also congregated under tho name of Bulimus. The Bulinus of Adnn- 
son was a fresli-water shell, apparently a Pliysa or Lhitmra.” 

Tho shell is never orbicular, as in the llr1ir.es, but of the shape 
noticed at the commencement of the article. The last whorl is always 
^larger than the penultimate, and indeed as a general rule may be Htated 
to to largor than all tho others put together. The mouth or opening 
is an oval oblong, and the border is disunited. The adult reflected 
Up or border on the right side iB generally very thick, but this reflec¬ 
tion is sometimes absent. The animal is very like that of Helix ; De 
Blainville says ontirely so—-“ toute-fi-fait semblable.” The head is 
furnished with four tentaeula or horns, tho two largest of which are 
terminated by the so-called eyes. There is no true operculum. Tho 
geographical distribution, of the genus is very genera], and there is 
scarcely a part of tho world where the form docs not occur. The great 
development of it takes place in the warmer climntes, where some of 
the species are very large. 

The species are multitudinous. Mr. Cuming has added largely to 
our knowledge of those of South America, and wo are indebted to tliat 
gentleman for the following account of tho habits of Bulimus rosareus. 
In the dry Benson he always found the animals adhering to the under 
side of stones, generally among* bushes, and close at the edge of tlie 
sea-shore, within reach of the spray at times. On the hills, stout. 1000 
feet above tho sea, they were observed adhering between the lower 
leaves of an aloe-like plant, on the honey of whose flowers the Giant 
Humming-Bird (Tmrhilus gigas) feeds. The natives hum down clumps 
of theso plnntH for the sake of the rings at the bottom of the footstalks 
of the leaves, which they use for buoys for their fishing-nets and for 
baking tho coarse earthenware which they nrnke on tho hills, beeauRO 
this part of the plant when ignited throws out a great heat. Between 
theso leavos the Bnlimi lie in tho dry season in a torpid state. In the 
spring (the months of September and October) they burrow in the 
shady places at the roots of this plant, and among the bushes on tlie 
sea-shore. At this period (the spring) they lay their eggs in the earth, 
about two inches below tho surface. Mr. Cuming never saw them 
crawling about. In the dry season they were evidently hybernating, 
for their parchment-like socrotion, which operates in place of an oper¬ 
culum to seal up tho animal, was strongly formed, and they stuck to 
the stones so tenaciously that Mr. Cuming broke many of them in 
endeavouring to pull them oft’. Chili and tho neighbouring coasts of 
South America generally were tho loealiticR whore the species was 
taken. Captain Phillip Parker King, R.N., lias tho following notice of 
tho power of the animal to exist in n dormant state : —“ Soon after- 
the return of the expedition (his Majesty’s ships Adventure and 
Boogie—' Survey,’ 1826-30), my friend Mr. Broderip, to whose inspec¬ 
tion Lieutenant Graves had submitted his collection, observing symp¬ 
toms of life in some of the shells of this species, took means for reviving 
the inhabitants from their dormant state, and succeeded. After thoy 
had protruded their bodies, they were placed upon some green leaves 
(cabbage), which they fastened upon and ate greedily. Theso aniroalH 
had been in this state for seventeen or eighteen months; and five 
months subsequently another was found alive in my collection, so that 
the last has toon nearly two years dormant. Theso shells were sent 
to Mr. Loddige’s nursery, where they lived for eight months in the 
palm-house, when they unfortunately died within a few days of each 
other. Soon after the shells were first deposited at Mr. Loddige’s, ono 
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got away and escaped detection for several months, until it waa at last discovered in a. state of hyber" 
nation : it waa’ removed to the place where the others were kept, when it died also. The upper 
surface of tho animal, when in health, is variegated with ruddy spots and streaks on an ash-coloured 
ground.” Tile only process used for revivifying those animals was placing them on a plate near a 







Bulimua htrmaatoma, natural size. 

a, The egg; 4, tho egg-shell broken, showing the young animal with its shell in situ; c,dlie shell of a young one 
just after exclusion from the egg ; d, the shell at a more advanced age, but beforo tho Up Is reflected ; e, the adult ■ 
shells. The specimens figured were brought from Trinidad. It is found in the brakes of St. Vincent’s and of the 
Antilles generally. The young shell is semitransparent, but becomes opaquo as it advances in age. The adult shell | 
Is brawn, strongly striated or wrinkled longitudinally, witli a rose-coloured mouth. Kpidermis brown. I 



B. Laclchcmmiia is a rare shell in 
Great Britain. It is abundant in 
many districts of Germany, Franco, 
and Switzerland. 

B. obacurua is of a yellowish-brown 
colour, with a' smooth surface and 
mouth with white lipB. The animal 
is of a dark colour. It is found 
undor stones, on old walls and ruins, 
and on trees in woods, and is very 
widely distributed in the British 
islands. Forbes and Hanley regard 
tho following species as spurious in 
the British Fauna: — B. truoda- 
loupmaia, B. (loodalli, U. deunllatua, 
li. pupa, B. Guildingti, B. ventricoana. 
Tho distribution of the Bulimi has 
been treated in dotail by Mr. L. 
Kecvo. 

Foasil Bulimi. 

Deshayes, in his tables (Lyoll’s 
‘ Principles of Geology,’ 2nd edition) 
enumerates throe fossil species of 
Bulimi in the Tertiary Formation, 
one'of which is known to him from 
tho sub-Apennino beds, and another 
from Paris; but he doos not give 
the locality of tho third, nor does ho 
identify any of the fossils with reoent 
species. Be la Beche, in his ‘Geo¬ 
logical Manual,’ under the head of 
‘ Fossil Shells,’ contained in the 
Supra-Cretaceous rocks of Bordeaux 
and Bax, enumerated by M. do 
Basterot, has the following notico: 
“ Bulimua (!) terebellntua, Lain., ana¬ 
logous to tho existing species, 
Qrignon, Placentine, Bax.” Lamarck 
(‘Animaux sans Vertfcbros,’ vol. vii. 
p. 534) describes the shell of Bulimua 
terebcllalua, u Grignon fossil, as two 
centimeters in length, and observes 
on tho singularity of its mouth or 
opening, but he makes no allusion 
to its rosomblance to any existing 
species. In tho ‘Annales du Mu¬ 
seum,’ ho places it among tho Bulimi, 
with doubt, observing that it may 
from its conformation bo probably 
marine, but keeping that generic 
name for it, because it approaches 
nearer to the Bulimi than to any other 
known genus. In the seventh volume 
of his ‘Animaux sans Vertfebres,’ 
published eighteen years afterwards, 
he still arranges it among the Bulimi, 
and not under the head of ‘doubtful 
Species.’ Tho fifteen species describod 
by Lamarck in this volume are all 
stated to befossil, and only the last five 
are separated as ‘ Esp&ees douteuses.’ 
Of the not-doubtful species, Bulimua 
aextonua, found fossil at Villiers and 
Grignon, bears a great resemblance, 
according to tho author, to Bulimua 
lubrir.ua; but he observes that tho 


Bulimua roaoceua, natural size. 

a, an adult, with tha animal as it is seen when in motion; 4, a young ahell before tho Up is reflected. The mouth is 
represented as sealed with the parchment-like secretion, which serves as an operculum when the animal is hyberaating; 
e, egg-shell broken, discovering the inrant shell; d, egg, unbroken. Figure a was taken from one of the apeeimens 
mentioned above when living in this country. Adult shell roughish; apex and upper whorls of a rose colour in fine 
apeeimens; the other whorls brownish, mottled longitudinally in fine specimens with dirty white. Suture Granulated; 
Up Whito; throat brownish; epidermis greenish. 

moderate fire, and sprinkling them with tepid water. Upon their restoration they eat a considerable 
part of the parchment-like seal or operculum. They lived some time with Mr. Broderip before they 
were sent to Messrs. Loddiges. These animals had been packed up in a box am^mveloped in cotton 
from the time of their capture to the period mentioned, when they were unpackeAy Mr. Broderip. 

The British species of this genus are of small size and ordinary aspect. The following are enumerated 
by Fqrbes and Hanley in the ‘ British Molluscs.’ 

A? octtfw is a small apecies, turreted, conical, whit? or dear browng>ften with dark markings; body 
whorl comparatively short. It is most abundant near the sea, and & found in the Channel Islands, 
Dorsetshire, Devon, Cornwall, the Isle of Man, Scotland, and Ireland. * 






Bulimua lubricua. 

a, natural oise; 4, magnified. Inhabits 
Northern Europe, and is common in the 
neighbourhood of i'oria. Shell smooth, 
shining, of a horn colour, IncUning to 
fulvous; transparent. 

opening or mouth of the fossil Bhell 
is much shorter than that of tho 
recent, and that the summit of its 
spire is less obtuse. It may be 
doubted whether even the first 
ten fossil species enumerated by 
Lamarck are all true Bulimt. 







035 


BULL. 


BULLFINCH. 


080 


De Blainville quotes Defiance for thirty-seven fossil species. 
[Hki.iciDjB.] 

BULL. [Bovin.*.] 

BULLA. JBt-LUD&l „ . ; 

BULL ACE, the English name of a kind of Plum, the Pruniu tnn- 
titia of botanists. It is probably a mere variety of the Sloe. [Pronus.] 

BULLASA. [Bulud*.] 

BULLFINCH, or BULFINCH, Latin Pyrrhula, Freuoh Bouvreuil, 
the name of a genus of Birds separated by Brinson from the Grosbeaks, 
afterwards again ijicorporated with them, and since by Tomminck and 
others again arranged “under Brisson’s name Pyrrhula. 

The following is Temminck’a generic character:— 

Beak short, hard, conico-convex, thick, swollen (bonibd) on the sides, 
compressed at the point and towards the edge (arllte) which advances 
upon tho forehead; uppor mandible always curved; lower mandible 
more or loss so. Nostrils basal, lateral, rounded, most frequently 
hidden by the plumage of the forehead. Feet with the tarsus shorter 
than the middle t.oe; the front toeB entirely divided. Wings short, 
tho three first quills graduated (dtagdes), the fourth longest, lail 
rather long, Hlightly rounded or squared. 

The place generally assigned by ornithologists to the Bullfinches, 
between the Groslieaks and the Crossbills, appears to bo their proper 
position. Their food consists principally of seeds and kernels; and 
though the smaller species confine themselves for the most part to 
grain or seeds, which they open, rejecting the husk, some of the foreign 
species, ns Tomminck observes, have the bill excessivoly large and 
strong, and capable of fracturing the most ligneous seed-oases. Cold 
and teiuj>erate climates, adds the author last quoted, appear to pro¬ 
duce tho greatest number of species. They are .found in Europe and 
America. The north of Asia appears to be’equally their cradle, but 
they have never yet been .observed in Australia, and but few have 
been noticed in Africa, while South America produces many. All the 
known species are subject to a double moult. Tho males and females 
differ, ami can be easily distinguished in all stages of life. The young 
of the year differ but little from the old birds, and only till their 
autumnal moult. 

Of the European species the Common Bullfinch may be taken as an 
example. It is Le Bouvreuil and Bouvreuil Common of tho French, 
according to Belon; Fringuello Marino, Ciufolotto, Suflulcno, and 
Monnchino, of the Italians; Dom-Pape of the Danes and Norwegians; 
Dom-Herre of the ‘ Fauna Suecicn; ’ Blutfinck, Uothbrostiger, and Der 
Ginipel of the Germans ; De Goudvink of the Netlierlandsjg; L'i.rUi 
Pyrrhula of Liunocus, and Pyrrhula rulyariis of Brinson. The provin¬ 
cial names arc Norsk-I’ipe, Conlhood, Hoop, Tony Hoop, Alp, and 

1 lope. 

Male. -Length about Gif inches, two inches and three-quarters being 
taken up by the tail, which is rather forked, ami of a lustrous black, 
shot as it were with iron blue. Bill six lines in length, short, thick, 
and block. Shanks eight lines high, and block. Iridcs of a chestnut 




Bullfinch [TyrrhulH'intlgttria), male. 


colour. Crown of tho head, circle round the bill, and #per part of 
the throat, of the same hue with the tail. Nape, back, and shoulders 
deep gray, or rather bluish-gray. Cheeks, neck, breast, belly (to the 
centre of it), and flanks, red. Bump and vent white. Greater wing- 
ooverts tipped and margined with a French or pinkish white, forming 
a tronaverae bar across the wing. 


Female.—Somewhat loss than tho male, and of a reddish-gray where 
he is red; back brownish-gray; feet brownish-black. The colours 
generally less bright than in the male. 

The young of tho year aro at first ash-colour, with wings and tail of 

blackish-brown; afterwards more like the female till Hie autumnal 
moult; but the young males may always be known by the greater 
tinge of rod about, the breast. 

Thore are several varieties : - 

1. Block.—This variety may be produced artificially by feeding tho 
bird entirely on liemp-seed, in which case a change of diet will often 
produce the true colours. Bochstein says it will arise from being kept 
when young in a totally dark place; and that females, either from 
age or from the diet above mentioned, are most subject to it. 

2. White.—This is merely an albino of au ashy or dusky white, or 
cream-colour: tho ports which are generally black are more shaded 
than the rest. There is a specimen from Middlesex in the British 
Museum. 

3. Speckled or Variegated.—Spottod with black and white, or white 
and osh-colour, besides the natural hues. Selby says that Captain 
Mitford killed one, of which both the wings were white. 

4. Bechstein mentions varieties under tho name of the Large Bull¬ 
finch, about the mse of a thrush, and the Middling or Common Bull¬ 
finch. He treats tho dwarf variety, which is said to be not so huge as a 
chaffinch, as a bird-catcher's story ; for ho observes that this difference 
>f size occurs in all kinds of birds, and says he has had opportunities 
every year ol' seeing hundreds both wild nnd tamo, anil adds, that ho 
has even found in tho same nest some as small as redbreasts, aud 
others as largo os a crossbill. 

The Bullfinch will produce hybrid young with tho Canary. 

The native song of this common but pretty bird is very soft and 
simple, but so low that it is almost inaudible. Its call is a plaintive 
whistle, and when feeding it utters a low short twitter. It has how¬ 
ever acquired great celebrity from the facility with which it learns to 
whistle musical airs, and from its retentive memory, when well 
educated and carefully attondod to. “Those which are to be taught,” 
says Bechstein, “ must be taken from the nest when tho feathers of 
the tail begin to grow, and must bo fed ouly on rape-seed soaked in 
water and mixed with white bread ; eggs would kill them or inako 
them blind. Their plumage is then of a dark ash-colour, with the 
wings and tail blackish-brown. Tho males may lie known at first by 
their reddish breast; bo that when these only are wished to be reared 
tlioy may be chosen in the nest, for tho females aro not so beautiful, 
nor so cosily taught, though they answer the purposo of call-birds ns 
well as tho male.” Mrs. Charlotte Smith however says (‘Nat. Hist, of 
Birds ’) that site had ancstol' bullfinches given her, of which only one 
was reared : it was a hen, which she kept only because she had reared 
it, but the bird lmng in the same room with a very fine Virginian 
nightingale, whoso song she soon acquired, and went through tho 
smno notes in a lower and softer tone. “ Although tho young,” con¬ 
tinues Bechstein, “do not warble lieforo they can feed themselves, one 
need not wait for this to begin their instruction, for it will succeed 
better, if one may say bo, when infused with their food ; since experi¬ 
ence proves that they learn those airs moro quickly and remember 
them butter which'they have been taught just after eating. It lias 
been observed several times that, these birds, like the parrots, are 
never moro attentive than during digestion. Nine months of regular 
and continued instruction are necessary beforo the bird ucquires what 
amateurs call finnucHS; tor if one ceases boforothis time, they murder 
the air by suppressing or displacing the different parts, and they often 
forget it entirely at their first moulting. In general it is a good thing 
to separate them from tlio other birds, even after they are. perfect, 
because, owing to their great quickness in learning, they would spoil 
the air entirely by introducing wrong passages; they must bo helped 
to continue tlio song when they stop, and the lesson must always lie 
repeated whilst they are moulting, otherwise they will become mere 
chatterers, whieh would be doubly vexatious after having had much 
trouble in teaching them.” 

A single air witli a short prelude is generally ns much as tho bird 
can learn and remember; but Bechstein, who asserts this, allows that 
there are some of them whieh can whistln distinctly three different 
airs, without s]>oiling or confusing them hi the least. In truth, us tho 
same author observes, there aro ilifi'erent degrees of capacity among 
the bullfinches as well ns in other animals. One young bullfinch 
learns with easo and quiekness, another with difficulty nnd slowly; 
the former will repeat without hesitation several parts of a song; the 
latter will hardly be able to whistlo one after nino months’ uninter¬ 
rupted teaching. Those birds which leani with most difficulty are 
said to remember the songs, when once learnt, better and longer, and 
rarely forget them oven when moulting. To these attractive qualities 
of the Bullfinch must be added its obedience and capability of strong 
attachment, which it shows by it variety of little endearing actions; 
and it has been known oven to repeat words with an accent and tone 
indicative of sensibility, if, as Bechstein libserves, one could believe that 
it understood them. Of its attachment the following are instances:— 
Buflbn asserts that tame bullfinches have been known to escape from 
tho aviary, and live at liberty in the woods for a whole year, and then 
to recollect the beloved voice of the person who had reared them, 
returning never more to leave her. Others, when forced to leave 
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their master, are said to hare died of grief. Buffon's story of the 
return of the escaped bullfinoh is corroborated by the amiable qualities 
ascribed to it by Bechstein, for he says that, among other feats, it may 
be accustomed to go and return, provided the house is not too near a 
wood. 

In a state of nature the Bullfinch feeds on pine and fir seeds, corn, 
linseed, millet, rape, and nettle seed, all sorts of berries, and the buds 
of most trees, among which those of the oik, beech, pear, plum, 
cherry, and gooseborry are favourites. Bewiok says that in'the spring 
it frequents gardens, whore it is usefully busy in destroying the worms 
which are lodged in the buds. Busy it is; but we are compelled to 
odd that its utility, to the horticulturist at least, is no longer ques¬ 
tionable. In its devastation it may now and then, and no doubt does 
find a worm in a bud; but its object is the bud, not the worm. 
“ They feed most willingly upon those buds of trees which break forth 
before, indeed are pregnant with, the leaves and flowers, especially 

those of the apple-tree, pear-tree, peach-tree, and other garden trees; 
and by that means bring no Bmall detriment to the gardeners, who 
therefore hate and destroy them as a great pest of their gardens, 
intercepting their hopes of fruit.” Such is Willughby’s verdict. “ I 
have known," says Selby, "a pair of these birds to strip a cousiderable- 
siscd plum-tree of overy bud in tho space of two dayB. These buds 
are not swallowed whole, but first minutely divided by the tomia of 
the powerful bill.” “ Its delight,” observes Mr. Knapp in his inter¬ 
esting and lively ‘ Journal of a Naturalist,' “ is in the embryo blossoms 
wrapped up at this season (spring) in the bud of a tree; and it is very 
dainty and curious in its choice of this food, seldom feeding upon two 
kinds at the same time. It generally commences with the gei?ns of 
our largor and most early gooseberry; and tho bright red breasts of 
four or five cock birds, quietly feeding on the leafless bush, are a very 
pretty sight; but the consequences are ruinous to tho crop. When 
the cherry buds begin to come forward, they quit the gooseberry, and 
make tremendous havoc with these. 1 have an early wall cherry, a may- 
duke by reputation, that has for years boon a groat favourite with the 
bullfinch family, and its celebrity seems to be communicated to each 
successive generation. It buds profusely, but is annually so stripped 
of its promise by those feathered rogues, that its kind might almost* 
be doubted. The Orleans and green-gage plutnB noxt form a treat, 
and draw their attention from what remains of the cherry. Having 
banqueted here a while, they leave our gardens ontirely, resorting to 
the fields mid hedges, where tho sloo-bush in April furnishes them 
with food.” 

Bewick says it builds its nest in bushes, and that it is composed 
chiefly of moss,—Bechstein, in tho most retired part of a wood, or in a 
solitary quickset hedge, adding that it is constructed, with littlo skill, 
of twigs, which are covered with moss. Graves says that it is mostly 
found in tho thickest part of a black- or white-thorn bush, and that it 
is composed of small twigs and moBS, and is lined with soft dry 
fibres. Yarrell says tho nest is formed of small twigs, and lined with 
fibrous roots, tho materials not very compactly entwined together, 
and usually placed four or five feet above tho ground on the branch of a 
fir-tree, or in a thick bush. Tho eggs are generally four or five; 
Tcmminck says from throe to six, hut in this country tho number is 
usually four, of a bluish white, Bpeckled and streaked with purplish 
or pale orange-brown at the huge end, and rather obtuse. The young 
are generally hatched in May or the beginning of June, and there are 
frequently two broods in a year. Tho tirno of incubation is fifteen 
days. 

The species is widely spread. They are common in most parts of 
Northern Europe, extending into Hussia and Siberia : in the south of 
Europe they occur only as birds of passago. They are said to winter 
in Italy. Conner Bays that about the Alps the bird is called Frauguel 
Itivornongk—that is, ' Winter Finch.’ Bonaparte notes it as “ raro 
d’ inverno avventizio” near Home. Thunborg long ago said that 
tho common Bullfinch was found in Japan, and this is corroborated 
by Dr. do Siebold, for it was one of tho European species which he 
found in that country. The bird is particularly common in the 
mountainous forests of Germany: and it is from Cologne and other 
spots, 

“ Where Rhrnus stray* his vines among,” 
thnt tho market for Piping-Bullfinches is principally supplied. Bech- 
stoin mentions that there are schools for these littlo musicians in Hesse 
and Fulda, and at Wultcrshauscn near Gotha. With us the bullfinch 
U a constant resident. 

P. Synoica, the Asiatic Bullfinch. The adult male is ornamentod 
round the base of the bill with a circle of rich red, going off in spots 
upon the cheeks. The front is covered with small lustrous white 
feathers, of a silvery white, lightly shaded upon the borders with red; 
all the lower parts of the body, the inferior coverts of the tall, and 
the rump, are of a brilliant rose-colour, or clear carmine; the upper 
parts are ash-coloured, lightly tinged with rose : wings and tail brown, 
with ash-coloured borders. 

The female is brown, of a light brown or earth-colour above, with 
longitudinal linos of deeper brown upon each feather. The lower 
parts arc of a very clear brown or Isabella-colour, with longitudinal 
striee of a somewhat deeper brown upon the middle of the feathers. 
The tail is slightly notched at the end, and the bill and feet in both 
saxes are of a clear brown. Length about 5 inches and 5-8tha. j£ 


Hemprich found this species near Mount Sinai, in Arabia; and there 
are specimens in the museums of the Netherlands and of Berlin. Tem- 
minck, from whose work the figures and description are taken, thinlra 
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Asiatic Bullfinch [1‘yrrhuln Syuviia). Upper figure, mule; lower figure, female. 



Pyrrhula Oigathinea. Lower figure,-male, 
it possible that the ‘ social bullfinch’ may be found some day in the 
islanda of the Grecian Archipelago, and mat it may easily pass in its 
migrations the arm of the sea between Asia and those isles. 
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Temminck received his specimen from Professor Lichtenstein; and 
it was one of the discoveries of the travellers sent some yean ago by 
the King of Prussia into Egypt with a view of obtaining objects of 
natural history. 

A species from the Himalaya Mountains, Pyrrhula erytkroeephala, 
figured in Mr. Gould's beautiful work, oomes near to the oommon 
Bullfinch of Europe except in the form of the tail, which is deoidedly 
forked, while in the European it is nearly even. There is a specimen 
of Pyrrhula erythrocephala in the British Museum, and another in 
that of the Zoological Society. 

P. Gigathmea. This Bpecies is characterised by a very thiok bill, and 
a slightly notched toil. The colours of the sexes do not vary greatly. 
In the male a grayish colour tinted with bright-rose covers all the 
lower parts of the body, the throat, and the circle round the bill; 
this tint is palest on the throat. The crown of the head is pure ash- 
colour, and an ashy brown is spread over the nape, the baok, and 
the wing-covert*. A faint rose-colour tinges the plumage of the rump 
and the edges of the quills and tail-feathers, all of whion are bordered 
towards the end with whitish upon a black ground.. The two middle 
quills are the shortest. The wings reach to the extremity of the 
tuil-feathers; the bill is of a fine red. Length 4 inches 6 lines. 

The female has no rosy tint except on the edges of tho quills and 
tail-feathers, and on the rump, where it is very faint. The upper 
parts'aro of an Isabella-brown, and tho wings edged with a brighter 
tint of the same. The circle round the bill and the throat are ash- 
colourod; the lower parts of a pure Isabella-colour; and the middle 
of the belly white. -Bill same as in the male. 

This bird is figured in the great French work on Egypt (plate 5, 
fig. 8), and was sent home some years ago by the Gorman travellers to 
the north of Africa. It inhabits Egypt and Nubia. There are specimens 
in the Berlin museum, and in those of the Netherlands and of Frankfort. 

P. citutreola. Head, cheeks, back, and Bcapulars, ashy-bluish; wings 
and tail darker, but all tho feathers of thoso parts are bordered with 
ash-colour. There is a small white spot on the wing, formed by the 
white towards the base of the quills, beginning with the fourth ; tho 
first three have no white. All the lower parts are white, with tho 
exception of the flanks, which are clouded with ash-colour. Bill 
coral-red, very strong, large, and as it were swollen (bombd). Feet 
ash-coloured. Length 4J inches. Inhabits Brazil, where it is said to 
be common. 





both Aplytia and Umbrella. De Blainville places it next but one to 
his Aplysians (his family PateUoidca intervening) under the family 
Akera, the fourth of his third order Monoplmerobranchiata, of his 
second sub-class Paraccphalophara bfonoica, of his second dose Para- 
cephalophora. 

Forbes and Hanley moke it the "first family of the' Gattcropoda 
opicthobranchiala. They observe that “ this tribe may be considered 
intermediate between tire two great sections of Gasteropoda. He 
shells of its mollusks are always convolute and more or less enveloped 
by the animal; sometimes entirely invested, more rarely absent. 
Except in the cose of Tomatella there is no operculum. The head of 
the animal is in the form of a single or lobed disk, and its lateral 
lobes are often greatly developed, so as in many species to serve as 
swimming organs. The foot is in some extremely small, in others a 
crawling disk of considerable dimensions. There are more than 160 
species of this family known. They inhabit all parts of the world, 
and some of them are very widely diffused.” The best account of 
the family that has yet appeared is by Mr. Arthur Adams in the 

‘Thesaurus Condyliorum’ of Mr. G. B. Sowerby, Jun. 

•The following ore illustrations of some of the genera:— 

Accra, Lamarck, Lobaria, De Blainville, has its body oval-oblong, 
sub-globular, appearing to be divided into four parts: one anterior 
for the head and thorax, 
one on each side for the 
natatory appendagosor 
fins, and one posterior 
for the viscera. The 
anterior fleshy disk 
terminates in an ap¬ 
proach to a point noar 
the middle of the body: 
the branchim covered 
by the mantle are so 
posterior that they 
seem to he almost at I.obaria carnosa, Cuv. 

the extremity of the 

body, and below thorn would be the analogous situation for tho shell, 
of which there is not even a rudimentary trace. 

Bullrm. Lamarck assigned this name to thoso of the family which 
have the shell entirely hidden in the substance of the mantle. This 
shell is very open and delicate, anil can hardly be said to have more 
than tho first rudiment of the rolled-up form which is in Balia carried 
to greater jierfcctiou. Bnllten aperta, Lam. (Bit thm Planciana, Lam., 
in the early edition of the ‘Syst. deH Anim. sans Veit.'); Amygdala 
marina (Amande do Mer), Plano.; Bull a aperta, Lin.; Bulla aperta and 



Bullira {Bulla) aperta. 

A, view of the bock; B, aide view, the right; C, tho same, hut the ven¬ 
tral fleshy plate separated from the dorsal to show the parts between; D, 
view of the under side; a, the fleshy plate which covers tho anterior part of 
the body ; t, the fleshy plate that acts as a foot; c, the part which contains tho 
shell i d, a part of tho branch!®; e, tho vent; /,.the common orifice of the 
testicle and oviduct; E, ahell in its natural position; V, view of tho under or 
concave side. 



Pyrrhula clnereata. 


BULLHEAD. [Correa] 

BULLHEAD, ABMKD. 

BU'LLIDAC, a family of Marine Mollucca, which Larnarck arranges 
among his Gasteropoda, between the Calyptracians on one side and 
the Laplysians on the other, making the family to oonsist of the 
three following genera, Accra or Akera, Bullcea, and Bulla. Cuvier 
find. a situation for it in his fourth order of GasteropodB, the Teeti- 
branchians (Monopleurobranchians of De Blainville), which includes 
HAT. UK Dtv. YOU X. 


Lobaria quadriloba, Gmeliu, which is found in almost all seas, and 
is very common on the shores of Groat Britain, will serve for an 
example. The animal is whitish, more than an inch in longth, and, 
as Cuvier observes, t{io fleshy shield formed by the vestiges of the 
tentaculo, the lateral borders of the foot, and the mantle occupied by 
the Bhell, seem to divide it into four portions, whence Gmelin’s term 
quadriloba. The shell is delicate, white, semitransparent, and consists 
almost entirely of aperture. The stomach or gizzard is armed with 
three very thiok rhomboidal bones or rather sjbolly pieoes. 

2 y 
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Bulhea has been found at a depth ranging from near the surface to 
12 fathoms. Mr. W. Clark found three English species, two of them 
(Bulhea catena and B. punctata) at Exmouth and Torquay, in pools at 
the time of the lowest spring-tides; and a third ( Bullata pruinosa) by 
drodging off Budloigh Balterton. The depth is not mentioned, but 
it is probable that it was considerable, for the author says that it is 
rare, and only occasionally to be procured by deep dredging seven or 
eight miles from tho shore. The first of Mr. Clark’s species, which 
is Bulla catena of Montagu, had a testaceous gizzard, but the gizzards 
of the other two were unfurnishod with shelly appendages. (See 
Mr. Clarke’s description, * Zool. Jpurn.’ vol. iii. p. 337). G. Sowerby, 
when speaking of the use of the shelly species and their powerful 
adductor muscles, states that tho animal of Bulltea aperta is sometimes 
distorted by having swallowed entire a Curhula nucleus, which is a 
very thick and strong shell, nearly equal in size to itself. 

_ fie Blainville says of this genus that ho characterises it Bomewhat 
differently from Lamarck, wno establishes it, and who only places 
under it the Acerata, whose shell is internal; but os De Blainville 
considers the animal to be of the first consequence, he distinguishes 
under the noma of Bulhea those species which, whether -their shell 
be external or internal, havo tho foot thickest and not dilated into 
natatory appendages, having, in fact, habitB different from the Bulla;, 
according to his acceptation of tho term, which swim 
very well and creep very badly. He divides Bulhea 
into — 

1st. Those species which havo an internal shell 
very incompletely rollod up without spire or colu¬ 
mella, and selects as liis eaxmple Bulhea aperta, tho 
species figured in the preceding page. 

2nd. Those species whoso shall is internal and 
very incompletely rolled up, with a columella and 
alveolar spire (spire rentrde), and gives as an example 
Bulltt ampulla. 

3rd. Species whose shell is internal, the lateral 
, lobes cirrhous and more developed, and gives as 

l-crussitc » Bulltea. nn oxam pj e Forussac's Bulhea (Quoy et Gaimard), 
here figured from the ‘ Atlas Zoologique’ of the voyage of the Uranic. 

In tho ‘ Additions and Corrections ’ to his ‘ Malacologie,’ lie Blain¬ 
ville says, that, in studying more attentively tho species of these two 
genera, it seems to him that the greater part would be better placed 
under Bulla than under Bulltea, where he would leave only the 
species which boi-vob for the type, and another which was brought 
from the seas of Australia by Quoy and Gaimard. He then proposes 
an entirely new arrangement into seven groups represented by the 
following genera :—1. Bullina (Bullino) 
of Kerussac, with a projecting spire 
(example Bulla Lajonkairiana, Bast.) 
2.-j4yj/«»<re(Schum.) 3. Bulla. 4, Atys 
(Montf.) 5. The form represented by 
Bulla frayilis. 6. Scaphander (Montf.), 
which is Bulla liynaria. 7. Bulhea 
(Lam.). 

Sennet us. Cuvier observes that this 
form approaches very alosely to that of 
his Bulhea, but he odds that he does 
not find sufficient certainty in tho 
imperfect materials afforded by Adanson to enable him to found 
either a genus or even a species on them. De Blainville places it as 
a genus next to Ijttbaria; but his description and figure are taken 
from AdanBon, and he is obliged to odd that it is established upon an 
animal asses incomplfttement connu.” 

Bulla. Besides the truo Bullidte, the hoterogeneous Bulla of Linmcus 
comprised some of the Physic and Achatinic, and of the Ovula, Terebella, 
Pyruhr, &c.: in short, the genus comprised animals of entirely 
different organisation. Terrestrial and marine testacea—the former 
breathing air and the latter respiring water—were there placed side 
by side. Lamarck rctaius the name (and Cuvier seems to adopt his 
arrangement) for the species whose shell covered by a slight epidermis 
is sufficiently large to afford a retreat to the animal, and is more 


f 

Suita fragilis. 

A, the shell showing the aperture; C, a view of the spiral end, showing the 
Way In whiah the ehell is rolled np; B, the animal. 

perfectly rolled up than the shell of Bulhea. Lamarok describe - the 
shell of his Bulla os completely rolled up (enroulde), showing itself 
constantly uncovered. It is, generally speaking, only partially enveloped 
by the animal, which can retreat into it almost entirely; has no distinct 
columella nor any truo spire, unless indeed that term be applicable 





Sormctus Adansonii. 



to the apex of Bulla frayilis, which we now proceed to describe. Its 
shell is ovate-oblong, very thin and fragile, of a horn colour, with 
very small transverse strite, and the apex risos into the rudiment of 
a projecting spire. 

It is the Altera bullata of 0. F. Muller, and is not uncommon on the 
British coasts. We now proceed to give an example of those species 
which, while they have a little more solidity than Bulla fragilis, are 
still very delicate and fragile in their texture. 

B. Velum. The shell is very delicate, of a very light horn-colour 
when in fine condition, with a snow-white band about the middle, 
bordered on oach Bide with a broad dark-brown one; tho apex and 
base are white, both bordered with dark brown bands. 



B. ampulla. The shell is ovate and subglobose, beautifully mottled 
with white, plum-colour, and reddish. Instead of a spire there is an 
umbilical alveolus. Lamarck gives as a locality both the Indian and 
American oceans; Oeshayes, the European ocean and the Indies. 



Bulla ampulla. 


B. liynaria (Scaphander lignarius) is a common species on our coasts. 
It has a testaceous stomach or gizzard, so well known os tho vehicle 
of Gioeni’s half error, half fraud. He found these testaceous gizzards 
and elevated them immediately to the rank of shells * sui generis ’ 
literally, for he gave the genus his own name, and imposed upon 
many: he went bo far os to describe the habits of his pretended 
testaceous animal. Draparnaud first exposed this piece of 
oharlatanerio. 

B. Hydates, Limueus, and B. Cranchii, Leach, are found in the 
British seas. B. media, Philippi, B. columna, Chiaje, are recorded as 
British, but may be regarded ns doubtful. 

Tho following genera of Bullidte are found in Groat Britain :— 
Cylirhna, eight spocios [Cymchna] ; Amphisphyra hyalina ; Tumaldla 
fasciola; A her a bullata• Bulla, two species ; Scaphander liynarius ; 
Philine, six species, 

Possd Bullidte. 

Lamarck enumerates four fossil Bpecios, all of them from Grignon; 
G. Sowerby says that such are only to be distinguished in the Tertiary 
Bods and in the Greensand. Deshayes in his tables, speaking of 
tertiary fossils only, gives two fossil species of Bulhea, one from the 
suh-Apennine Beds, and one from Paris. Of Bulla he enumerates 
twenty-three fossil in the Tertiary Beds; and of these, two are both 
living and fossil, namely, B. liynaria and B. ampulla. Tho flret he 
places in Sicily, in tho sub-Apennine Beds (Italy), and the English 
Crag at Bordeaux and fiax, in Touraine, at Turin, Angers, Paris, and 
Vulognes; in short, in the beds of the Pliocene, Miocene, and Eocene 
periods of LyelL The second, Deshayes quotes as occurring in beds 
of the Pliooene period only, namely, those of Sieily and the sub- 
Apennine Beds (Italy). In his edition of Lamarck (vol. vii., 1836,) he 
takes no notice of B. ampulla as a fossil, but notices B. striata (which 
he observes has been confounded with B. ampulla) as a fossil species. 
He also remarks on tho confusion between B. solida and B. cylindrica, 
and proposes that B. solida should take the name of B. cylindrica; 
that the B. cylindrica of Brugui&res, living in the Mediterranean and 
European seas, should be called B. cylindracea (Pennant’s name); and 
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that the fossil Bulla from the environs of Paris, confounded with the 
latter, should be named B. Bruguilrei. 

Do Blainville places under his family of Acerata, the genus 
Gasteroptera, whoso body is divided into two parts, the posterior being 
globular and joined by a peduncle to 
the anterior portion, which is small, 
but enlarged on each side into a con¬ 
siderable muscular expansion trans¬ 
versely oval, and cut or hollowed out 
in the middle, both above and below, 

rendering the expansion bilobated, as GasUroptera Meckeli. 
it were, and an organ for swimming, 

in place of a foot for creeping. The lateral gill iB uncovered; there 
is no shell. Example, G. Meckeli, from the Sicilian seas. 

BULLRUSH the English name of Typha latifclia, arid T. angustifolia, 
two wild marsh plants bearing long black cylindrical masses of flowers. 
The name is also sometimes applied to Scirpus laettstris, a tall rushy- 
looking plant from which the bottoms of chairs, mats, Ac., are often 
manufactured. [Ttpha; Scturrs.] 

BULLltUSH WOIITS. [Tymiacms.] 

BULL-THOUT. [Salmo.1 

BULLY or BULLET-TREE. [Murosors.] 

BUMASTES, a genus of Trildbitrs thus named by Sir R. Murchison, 
includes the B. Barriensis, or Barr Trilobite, which occurs in the Upper 
Silurian Strata. 


BUMELIA, a genus of plants belonging to the natural order 
Sapotacete. Many of the spccios are used in mcdicino. II. nigra has 
a bitter and astringent bark, which is used in fevers. The wood is 
very hard. B. relma has a milky fruit. The fruit of B. lycwulcs is 
austere, with some sweotness, and is said to bo useful in diarriuca. Tho 
flowers of B. graveoltns have a heavy unpleasant odour. (Lindley, 
Vegetable Kingdom.) 

BU'NIUM, a genus of plants belonging to the natural order 
UmbeLlifertr., tho sub-order Orthospermem, and the tribe Amminetc. It 
has an obsolete calyx ; obcordate petals, with a broad obtuse inflexod 
point; an oblong fruit, the carpels with 5 Aliform equal ridges; tho 
interstices with 1 or 3 vitttc; the stylopodium conical. The species 
are perennial herbs with usually tuberose and globose roots, square 
stems, compound leaves, and white flowers. 

B. Jtexuosum, the Pig-Nut, has a general involucro of 1-3 leaves, par¬ 
tial more numerous; fruit oval, narrowing upwards, crowned with the 
elongated stylopodium and erect styles, interstices with 3 vittai. This 
species is the B. denudation of Do Candolle: it is a native of tho 
west and south of Europo, aryl plentiful in Great Britain. It has a 
nearly globular root, of a black or chestnut colour on the outside and 
white inside. It has an aromatic sweet taste, and is frequently dug 
up and eaten by children. It is called in this country by mauy names, 
as Earth-Nut, Ar-Nut, Kipper-Nut, Hawk-Nut, Jur-Nut, Earth Chest¬ 
nut, and Ground-Nut. The synonyms ore almost as numerous in tho 
French and German languages. Pigs nro very fond of this nut, and 
get fat whon they are allowed to foed on them. When boiled they 
are a pleasant and nutritious food. Roasted, they are preferred by 
some people to chestnuts, and are often in this country and on tho 
Continent added to soup or broth. 

B. Bidbocastanum of Linnaeus is a different species from tho latter, 
though often confounded with it. Its general and partial involucres 
are composed of numerous loaves, tho fruit oblong, crowned with the 
short stylopodium and reflexed styles, the interstices with single vittoc. 
This plant has been discovered in chalky fields in Cambridgeshire 
and Herts, and is probably more generally diffused. George Don 
enumerates in tho ‘Gardener’s Dictionary’ sixteen species of llanium. 

(Bnbington, Manual of Brit. Bot.) 

BUNTER SANDSTEIN, the lowest arenaceous member of the 


Triassic system of strata, as understood in Germany (the lowest part of 
our Mesozoic Scries). Tho three parts are - 
Keuper above, marly. 

, Muschclknlk in middle, calcareous. 


Buuter Sandstein below, arenaceous. 


This classification is applicable to England by rotronoljjng the middle 
term. Sir R. Murchison is of opinion that part of the Buntur 
Sandstein (Gris Bigarrd of Franco) belongs to the Falicozoic Series, 
but no proof of this is yet published. 

BUNTTNG is the common name applied to a number of small 
Birds belonging to tho ordor Insessores and the family Emberizidai. 
The Common Bunting, the Yellow Bunting, the Cirl Bunting, and 
the Ortolan Bunting, all British birds, are species of the genus 
Emberiza [Emueriza] ; whilst the Snow Bunting and the Lapland 
Bunting, also British, ere referred by Yarrell to the genus Plectro- 
phanes. [PlecTROPHANES.] 

BU'PALUS, a genus of Insects belonging to the order Lcpidoptera 
and the family Geometridat. It has the following characters :—Palpi 
very short; antennae in the males pectinated on each side to the apex, 
in the females simple; wings erect during repose; the anterior wings 
in the males having a protuberance at the base; larva smooth, and 
furnished with ten legs. 

B. piniarius, tho Bordered White Moth, is a beautiful moth, which 
.when the wings are expandod measures rather more than an inch in 
width. Its wings on the upper side are of a dusky brown colour, and 


adorned with numerous pale yellow spots; and beneath clouded with 
the Batne dusky colour and having two brown stripes. The caterpillar 
is green, with a white longitudinal stripe down the middle of the 
back, and four other stripes of n yellowish colour placed two on each 
side of this. It feeds upon the Pin an sylvestris and P. abiet, in the 
neighbourhood of which species of firs the moth is not uncommonly 
seen flying during the day-time. 

(Stephens, Illustrations of British Entomology.) 

BU'PHAGA (Buphagus, Brisson), a gemiN of Birds, whose form in 
some points resembles that of tho Mendidw (Blackbirds), while its 
habits approach those of tho fiturnida-. (Starlings); but the form not¬ 
withstanding presents such strong points of difference that most 
ornithologists agree in viewing it as the type of a family, Buphagidtr, 
of which at present it is the only genus. The following is Temminck’s 
generic character :—Bill strong, large, obtuse, nearly quadrangular; 
lower mandible stronger than tho upper; both swollen towards tho 
point. Nostrils basal, oval, half closed l»y- a vaulted membrane. 
Feet moderate; shank (tarsus) longer than the middlo toe; three 
toes before, one behind, the lateral toes equal, the external toe con¬ 
joined at the base, the internal one divided; claws hooked, compressed. 
Wings moderate ; tho first quill very short, the second noarly tho. 
length of tho third, which is the longest. 

The species live principally upon those parasitic insects the larvoo 
(maggots) of which are hatched under tho skin of Borne of the larger 
ruminants and birds, a mode of life which is followed by gome of tho 
Grows (Corrida) and the Pastors. Tho quadrupods on whom tho 
Bvphaga waits are principally those of tho ox-family, tho antelopes, 
and tho camels, and goncrally tho other ruminants both wild and 
tame. Fixed on the backs of these by his cramp-irons of claws tho 
Beef-Eater, as he has been called by the English, and Piquo-Bconf by 
the French, digs and squeezes out with bis foreceps of a beak tho 
larva that lies festering under the tough hide of tho quadruped. 

Le Vnillant gives the following account of the habits of Buphaga 
Africana, which is distributed through Southern Africa, and found . 
also at SenegalThe bill of the Pique-Bumf is fashioned as a pair of 
solid pincers to facilitate thu raising up out of the hides of quadrupeds 
tho larvio of the gadflies, which are there deposited and nourished: 
tho spccios therefore anxiously seeks out tho herds of oxen, of buffa¬ 
loes, of antelopes—of all the quadrupeds, in short, upon which these 
g:idflies deposit their eggs. It is while steadied by a strong gripe of 
the claws in the tough and hairy hide of these animals that with 
strong blows of the bill and powerful squeezes of the skin at the place 
where tho bird perceives an elevation which indicates the presence of 
a maggot, he extracts it with effort. The animals accustomed to the 
treatment boar with tho birds complacently, amt apparently perceive 
the service which they render to them in freeing them from these 
truo parasites, which live at the expense of their proper substance. 
The l’iquo-IUeufs however are not the only birds that perch upon tho 
bocks of quadrupeds and large birds, for many other omnivorous 
species have the same habit; but those last content themselves with 



Beef Eater (Buphaga enjthrorhyneha), male. 

only taking away the parasites which are attached to the skin of thoso 
animals, not having in their bills tho necessary strength for extirpating 
the larva) which are lodged beneath it; on office which tho Corcus 
albicollis (Le Corbivau) executes as well ns the 1’ique-Boeufs. 
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The Pique-Breufs are generally soon in company, but they never 
fly in largo flocks. I-e Vaillant rarely saw more than six or eight in 
the game herd of buffaloes or antelopes; and M. Riippell never 
observed them except in bands consisting but of few individuals 
•bout the camels of his caravan. They are very wild and difficult of 
approach, so that there is no chance of obtaining either the one or 
the other species, except by hiding behind an ox or a camel and 
driving it gently in the manner of a stalking horse towards those 
boasts on whose backs the birds are perched. When sufficiently near 
the fowler shows himself, and brings thorn down while on the wing. 
Besides the larvm of the gadfly, these birds cat the ticks when they 
are full of blood, and all sorts of insects generally. 

B. erylhrorhyncha wus received by Temininck some years 'since 
from the Cape of Good Hope, whither it had beon brought with a 
number of other birds from Madagnscnr. Tcmminck says it is dis¬ 
tinguished from its congener by a smaller and less powerful bill, by 
the red colour of that organ (whence it is called in French Pique- 
Bumf, Bec-Corail—Beef-Eater, Coral-Bill) -by the more sombre tints 
of its upper plumage, and, finally, by its smaller proportions. The 
upper parts, head, and throat in the adult are ash-brown; glased as it 
wore with bluish ; the lower parts are yellowish-rust or-dark Isabella- 
colour. The total length is 7 inches, nbout ono tliird less than 
JO. Africtinn, whose hill im yellow, and whose geographical distribu¬ 
tion seems to lie in the southern districts and on the western coasts— 
pnrts of the country to which Tcmminck expresses his belief that 
II. eriflhmrhytulut does not penetrate, Temininck, from whose work 
our figure and description are taken, says that no particulars as to 
thu structure of thu nest, its position, or the period of incubation, aro 
yet known. 

BUPLEURUM (from 0ou%, ox, and »A tvpny, side), a genus of plants 
belonging to thu natural onlur UmMlifrriv, the Hub-order Orlhmpcrmetv, 
the tribe Amminnr. ft lias an olisolctu calyx ; entire roundish petals, 
with a closely involute broad retuse point; the fruit subdidymuus; 
carpels with equal winged or filiform and sharp or obsolete ridges; 
interstices with or without vitta>; stylopodium depressed. The 
species nra quite smooth, liorlm or shrulis. The leaves are rarely cut, 
in moat instances Wing quite entire. This arises from their possessing 
no lamina j they aro composed entirely of the petioles, and nre in fact 
phyllislia. The flowers lire yellow. 

There aro als>ut fifty specie* of /Inplnirum. They are natives of 
temperate climates In most parts of the world, and are known by 
the common name of Jlure's-Kiir. When eaten by cuttle they are 
supposed to injure them and cause distension of the abdomen ; hence 
the generic name. II. rolumlifotium is thu Thorow-Wnx of the herba¬ 
lists. It has a branched stem, with oval perfoliate leaves, and the 
fruit with striate interstices. It was supposed to possess especial 
rlrttwu as a rnhiurary, hut there is no question now that wounds aro 
bettor without any such applications. There aro three other British 
species, U. tenuissimum, B. arialatum, and B.falcatum. Tho species aro 
sometimes cultivated in gardens. Tho annual species only require to 
be sown in tho open ground early in the spring." The perennial may 
be increased by dividing their roots; the shrubby by cuttings. 

(Don. Hard. Did.; Babington, Man. of Bril. Hot.) 

BUPRE'STlDriS, a family of Coleopterous Insects of tho scctiou 
Pentamera and sub-soction Stcmo.ri (I.iitreille). Tho section Sternoxi 
is composed cif two great groupB or families, Bupreslultr and Plater ula ; 
the species of the former group aro distinguished from the latter 
principally in having the tani dilated (the penultimate joints of which 
are biloWd) and furnished beneath with velvet-like pellets; the thorax 
nearly straight behind, and the mandibles entire, that is, without any 
notches intomally near the apex; and likewise in having the terminal 
joints of the palpi cylindrical, or nearly so. 

The form of the body in the Buprestida is somewhat ovate, the 
apex of the elytra being more or less pointed, and the base of the 
thorax of nearly equal width with that of the elytra; the head is 
plaoed almost vertically, and is deeply inserted into the thorax, so 
that the eyes nearly come in oontact with that pork 

In splendour of colouring this family of inaeots surpasses all others 
among the Beetle Tribe, the Cetoniaila perhaps exoepted. Green 
appears to bs the most frequent colour, but shades of Slue, red, 
golden or copper-like hue are not uncommon, and these colours ore in 
most cases brilliant, or as it were burnished. 

' The Buprestida are found on the trunks and leaves of trees, and 
likewise on flowers (on the latter more particularly the smaller 
specieB), and when touched, or frequently*even when approachod, 
they apply their legs and antennae close to the body, and allow them¬ 
selves to fall to the ground, a means of escape frequently practised by 
inseots; they crawl slowly, but in hot sunny weather are frequently 
on the wing, and fly rapidly. 

About 500 species have been discovered belonging to this tribe, 
which are for the most port from the tropics. In this country about 
%v species have been found at large, of these however several have 
UOKprobtbly been imported with timber in which their larvae feed. 


characters :—Antennae serrated from the third or fourth joint to the 

???*• “»“■**««** an <l slightly emorginated anteriorly; scu- 
tellunr aistmot; body noarly ovate. 
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The elytra of this genus have been found fossil at Stonesfield. 

BUPRESTIS. [BuPESSTiPi*!.] 

BURATITE, a mineral consisting of a Carbonate of Copper, Zinc, 
and Lime, with water. It occurs in bluish radiating needles. It 
has a specific gravity of 3'2. It is found at Chessy in France, in the 
Altai Mountains, and Tuscany. 

BURDOCK, the common name for the specials of A return, a genus 
of plants belonging to the nutural order Composites. This genus 
is distinguished by its globose involucre, the bracts terminating in 
hooked points, and imbricated, the flat receptacle with rigid subulate 
scales; tho fruit compressed, oblong; the pappus short, pilose, and 
distinct. Two species of this genus are common in Great Britain. 
A. m a j iu, tho Greater Burdock, is characterised by its large subeorym- 
liose heads and its cordate ovate leaves, the lowermost of which attain 
a very large size, A. minus, tho Lesser Burdock, has small heads, 
which are racemose. The leaves are smaller than in the lost species. 
They were both described as Arctium Lappa by Sir J. E. Smith. 

BURGEON, or BOURGEON, an obsolete English and modem 
French namo of a Loaf-Bud. [Bud.] 

I1UIIMAN NIA'CEyE, Burmanmads „ the Burmannia Tribe, a 
natural order of plants belonging to Lindley’s group of Epigynous 
Endogons. It was first constituted by Sprengel as a separate order, 
and ih sometimes made a section of AmaryUidacca. The species of 
plants belonging to this order are herbacoous, with tufted radicle, 
acute leaves, or none at all, with terminal flowers, which aro sossilo 
upon a 2- or 3-branched rachis, or solitary. The flowers are her¬ 
maphrodite ; the perianth tubular, superior, coloured, membranous, 
with 8 teeth, the 3 iuner ones minute, the outer larger, with a wing or 
keel at the back; the stamens 3, inserted in the tubo opposite the 
petals, with sossile 2-colled anthers opening transversely with a 
fleshy connective, and sometimes 3 sterile Btamens alternate with 
them ; the ovary inferior or 3-colled, many-seeded, with the dissepi¬ 
ments alternate with the wings of the perianth; the stylo single; the 
stigma 3-lobud, potaloid; tho capsules covered by the withered 
perianth, or 8-celled, bursting irregularly; the seeds being numerous, 
minute, striated with an aril, fleshy albumen, and minute embryo. 

The genus Burmannia, on which this order has been founded, is 
variously assigned by different botanists. Jussieu placed it in Brome- 
liacett, Brown in /ancucttr, Von Martius in Jlydrocltaracea, Bltirne 

places it between Juncord s and Iridaecas, Lindloy between Apostasiacca 

and Orchidtttae, and there can Vie little doubt of the propriety of con¬ 
stituting it a distinct order. Tho species aro natives of Asia, Africa, 
and America. The genera reforred to this order are Burmannia, 
G'onyantlus, (lymnosiphon, Aptcria, JHetyostrga, Cymbocarpa, and 
Stcnoptera. There are about 30 species. They have not very conspi¬ 
cuous properties; the Aptcria setacca is said by Nuttall to possess 
tonic and astringent properties. Burmannia carulea is also said to 
have a flavour very similar to that of green tea. 

(Lindloy, Natural System ; Burnott, Outlines of Botany.) 

BURNET. [Sanguisorba ; Potkrium.] 

BIJR-REED. [SrARGANiim.] 

BURSA'KIA, the name of a genus of Polygastric animals, with a 
membranous body, short, and a little bent upon itsolf, so os to be 
concave below and convex abovo. 

Lamarck places Bursaria among his Infusoria, observing that their 
body is delicate and membranous, and remarkable by itg concave form 
on one side, which sometimes puts on the appearanco of a boat, some¬ 
times of a purse. Their movements are not lively, and it is said that 
they are irregular, so that when they describe a spiral line from right 
to left and raiso themselves in the water they move with tolerable 
swiftness; but when they return or descend they only proceod 
slowly, a difference of velocity attributable to their form. They are 
abundant in fresh and stagnant waters, and seA-water. There ore 
many species; the most common is Bursaria truncatella. It is so 
large os to be visible to the naked eye, and is found in ditch-water. 

According to Ehrenherg, the Bursaries, as well as the Loxodes, tho 
Trachelice, Ac., have an intestinal tube furnishod with ciecal 
appendages which opon anteriorly at the inferior surface of the body, 
and posteriorly at its extremity. The mouth is without cilia or 
hooks, and there is no ciliary circle on the front. The Bursaria 
differ besides from the other two genera by tile form of the upper 
lip, which is compressed, subenrinated, or swollen, and not contracted. 
The body of the Bursaria is for the most port covered with cilia. 

Some of the Bpeoies are found parasitical in other animals. B. mto- 
soon and B. intestinalis, and others, are found in the rectum of the 
frog. 

BURSATELLA, a genus of Marine Mollusca without any traces of 
a shell, placed by De Blainville under his seeond family Aplysiacea at 
his third order, Monopleurobranchiata, of his Paracephalophora 
numoica. The following is De Blainville’s definition of tbe genus, 
which, in his arrangement, comes between Dolabella and Notar chits. 
Rang thinks it ought to belong to the genus Aplysia : — 

Body subglobular; below, an oval apaco circumscribed by thick 
lips, indicating the foot; above, a symmetrical oval opening with 
thick lips, formed by the complete junction of the natatory appendages 
of the mantle, and communioating with a cavity in which are found 
one very large free gill and the vent. The tentacula are four, divided 
and ramified, besides two buccal appendages. 
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Example, Bureatella Leachii , which De Blainvillo days is the only 
species of the genus. It is lar-go, and a native of the East Indian seas. 



Bureatelta Leachii. 

BURSERA. [BunsKiMCKJS.] Bureera panicvJata yields the Boi» de 
CuUtphane. 

BURSERA'CEAS, a natural order of Exogenous plants, consisting 
of balsamic, resinous, or gummy plants with pinnated leaves and small 
hermaphrodite or unisexual polypetalous flowers, with a superior 
ovary seated in a large circular disk. The fruit is a 2-5-celled drupe, 
with its rind sometimes splitting into valves. It was formerly 
included, among other orders, in the TerehirUacece of Jussieu, but it 
differs from Amyrutaeen and Anacardiaeece in its compound fruit. 
Myrrh, frankincense, olibanura, balsam of Acouclil, gum elemi, balm 
of Uilead, and opobalsamum, or balsam of Mecca, are all products of 
different species of the order. In his * Vegetable Kingdom,’ Lindley 
includes this order under Amyridaceie, [Am minxes*.] It forms a 
section of that order called Burecrida. 

BUSH-BUCK. [Antiloi'k*.] 

HUSTAM1TE, a Moxican Mineral consisting of Silica, Manganese, 
and Lime. It occurs in spherical and reniform masses. It has a 
hardness of <i to 0'5, and a specific gravity of 3 - 2. 

BUSTARD, the English name of a Bird belonging to the genus 
(Hie. The species are land-birds whose proper position in the orni¬ 
thological system has causod some embarrassment to zoologists. 
Temminck places the genus Otie under his twelfth order, Gmeoree 
(Runners), observing that the genera StnHhio, Shea, and Oaeeaariue 
ought to stand at the hoad of that order. Cuvier arranges the 
BnstardB under the Preeeiroetree, his second family of his fifth order 
(Echassiers, -Gratia;, Linn.) of birds, between tho Cassowaries on one 
side and (Edicnemm (Tluck-Knocd Bustard or Stone Curlew) on the 
other. Temminck makes Cureoriue immediately succeed it, and 
observos that among tho species of that genus the passage between 
Otie and Cureoriue may be possibly found. It appears that the 
Bustards partake of the organisation of the Struthious, Gallinaceous, 
and Wailing Birds (Echassiers,- GraUatoree). Rhea, without alluding 
to the Dodo on the StruthiouB side, (Edicnemm on that of the Plovers, 
and the Turkey on the side of the Gallinaceous birds, make near 
approaches to the genus under consideration; while the Uoriama of 


birds; but he adds that the nudity of the lower part of their legs, all 
their anatomy, and even the flavour of their flesh, place them among 
the GraUatoree, and that, os they have no hind toe, their smallest 
species approach nearly to the Plovers. 

Tho following is the character of the genus:— 

Bill of the length of the head or shorter, straight, coniaal, com¬ 
pressed, or lightly depressed at the base; point of the upper mandible 
a little arched (voutde.) 

Nostrils oval, open, approximated, distant from tho base. 

Feet long, naked above the knee; three front toes short, united at 
their base, bordered by membranes. 

Wings moderate, the third quill longest in each wing. 

They are found in Europe, Asia, anil Africa; but not in America. 

O. iarda, the Great Bustard, is tho Otie and Arie tarda of Btflon 
and others; Ostarde, Houtarde, Outarde, Uistarde of the French; 
Stanla and Starda Commune of the Italians ; l)cr Grosso Truppc, 
Trapp, Trappgans, and Ackentrapp of tho Germans; Ahularda (Avie 
tarda) of tho Spaniards; and Gustard of tho old Scotch. 

From passages in the ‘History of Animals' (ii. 17, vi. 6), there can 
be scarcoly a doubt that our Great Bustard is Aristotle's 'flrit. 
Indeed the doubts originated in a misunderstood passage in the 
thirty-third chapter of his ninth book; and it is clear from several 
authorities that the bird and the quality of its flesh were well kuowu 
to the Greeks. Pliny evidently alludes to these birds as those “ quas 
Hispania aves tardos appellat, Grwoia otidua” (‘ Nat. Hist.' x. 22); 
though he blunders about the flesh, telling an absurd story of its 
effects, which arises from his confounding the in's with Aristotle’s 
£>rAt, an owl. 

Tho following is the description of this bird given by Mr. SelbyTho 
mole has the bill strong, grayish-white; the under mandible palest. 
Hoad, nape of the neck, and ear-coverts, bluish-gray. A streak of 
black passes along the crown of the head, reaching to the occiput. 
Chin-feathers and moustaches composed of long wiry feathers, with 


Brisson {Microdactylue of Geoffroy, Dicholophue of IUigor), a South 
American form, seems to be one or its nearest representatives on the 
new continent, [Uahtama.] Vigors places the genus in his family 
Struthionida (order Jtaeoree), which occupies a position between the 
Gracidtt and the Tetracmidat, while it approximates to the Gruidce and 
Charadricuias in the order GrallcUorce; and, taking all the circum¬ 
stances into consideration, this seems to be tbe best arrangement 
hitherto proposed. 

The Bustards live generally in open countries, preferring plains or 
wide-spreading extensive downs dotted with low bushes and under¬ 
wood—localities which give them an opportunity of descrying their 
enemy from afar. They are said to fly but rarely, running from 
danger with exceeding swiftness, and using their wings like the 
ostriches to accelerate their course. When they do take wing their 
flight is low, and they skim along the ground with a sufficiently rapid 
and sustained flight. Their food consists of vegetables, insects, 
worms, grain, and seeds. They are polygamous, one male living with 
many females, which, after fecundation, live solitary. Temminck says 
that it would seem that they moult twice a year, and that the males 
in the greatest number of species differ from the females in having 
extraordinary ornaments, and in possessing a more variegated 
plumage. He further observes that the young males wear the garb 
of the female during tho first and second year, and adds his suspicion 
that the males in winter have the same plumage aa the females. 
Cuvier notices their massy port and the slightly arched and vaulted 
upper mandible of their beak, which, with the little webs or palma- 
tions between the bases of their toes, recal the form of the Gallinaceous 



Great Bustard (Otie tarda), male. 

the barbs disunited and short. Fore part of the nock clothed with a 
naked bluish-black skin, extending upwards toward the ear-coverts, 
and covering the gulnr pouch. Sides of the neck white, tinged with 
gray; lower part of tho neck fine reddish-orange. At the setting on 
of the neck, or between the shoulders, is a space destitute of feathers, 
but covered with a soft gray down. Scapulars buff-orange, barred 
and spotted with black. Back, rump, and tail-coverts, reddish-orange, 
barred and variegated with black. Greater coverts and some of the 
secondaries bluish-gray, passing towards the tips into grayish-white. 
Quills brownish-black, with their shafts white. Tail-feathers white 
at their bases, passing towards the middle into brownish-orange, with 
one or two black bars; the tips often white, and, when the. feathers 





am BUSTARD. 

an ipread laterally, forming a segment of a circle. Upper part of 
the breaet reddish-orange; lower part, belly, and vent, white. Legs 
black, covered with round scales. I rides reddish-brown. The pos¬ 
session of a gular pouch by these birds, which was first recorded by 
Dr. Douglass, seems to bo a mistake, as Mr. Yarrell in dissecting a 
male bustard has failed to detect this organ. The average length of 
a male is 3 feet 3 inches. 

The female has the head and forepart of the neck of a deeper gray, 
and without the moustaches. Back of the lower part of the neck 
reddish-orange. The other parts of the plumage similar to that of 
the other sex. Size seldom more than one-third of that of the male. 
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lima ounturd ( 01 is tarda), female. 

The young at a month old ore covered with a buff-coloured down, 
barred upon the lmok, wings, and sides with block. 

With regard to its distribution, Selby says, “ It is found in somo 
provinces of Francu and in parts of Germany and Italy. It is com¬ 
mon in Russin and on tho extensive plains of Tartary.' Temminck 
states that it inhabits some departments of France, of Ttaly, and 
Germany: that it is less abundant towards the north than in the 
south; and that it is very rarely and accidentally found in Holland. 
Graves relates that the spocies is dispersed over the southorn parts 
of Europe, and the more temperate parts of Africa, and is very 
abundant in some parts of Spain and Portugal. In our own islands 
the increase of population and civilisation, followed by greater 
demands on the land, and consequently by on extension of cultivated 
surfneo, hnve so reduced thu Bustards, that unless care be taken to 
preserve the few which remain, they will soon bo numbered among 
the other extinct species of our Fauna. Tho following ore notices 
of tho old British localities of these noble birds. “ They ore called,” 
says Willughby, “ by the Hoots Giutardte, as Heotor Boethius witnes- 
seth in these words:—In March, a province of Scotland, are birds 
bred, called in the vulgar dialect (hutarda, the colour of whoso 
feathers and their flesh is not unlike the partridges, but tho bulk of 
their body exceeds the swans." The editor of the last edition of 
Pennant states that in Sir Robert Sibbald’s time, they were found in 
the Mere, but that he believes that they are now extinct in Scotland. 
Willughby also says (1678), “ On Newmarket and Rpyston Heaths, 
in Cambridgeshire nnd Suffolk, and clsewhere. in wastes and plains 
they are found with us.” Ray (1713) thus writes:—“In campis 
sp'atiosis circa .Novum Mercatum (Newmarket) et Roystou, oppida iu 
agro Cantabrigians!, inquo planitie, ut audio, Halisburiensi, et alibi in 
vastis et apertislocis, invenitur.” In Brookos’s 'Ornithology' (1761) 
theTollowing passage occurs :—“ This bird (the bustard) is bred in 


and Suffolk; for it delights in large open places. The flesh is m high 
esteem, and perhaps the more so because it is not very easy to come 
at” Pennant says, “ These birds inhabit most of the open countries 
of the south and east parts of this island from Dorsetshire as far ns 
the Wolds in Yorkshire.” 

The editor of the last edition (1812) observes that “the breed is 
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now nearly extirpated, except on the Downs of Wiltshire, where it is 
sIbo very scarce.” The figure of the male bird given by Graves is 
said to have been drawn from one taken alive on Salisbury Plain in 
1797. Montagu in his ‘Dictionary’ (1802) says that in this locality it 
had become very rare from the great price given fo» the eggs and 
young to hatch and rear in confinement. In his ‘ Supplement ’ (1813) 
he states that not one had been seen there for two or three years 
previous. Graves says that, ii^the spring of 1814, he saw five birds 
on the extensive plains between Thetford and Brandon, in Norfolk, 
from which neighbourhood in 1819 ho received a single egg, which 
had been found in a large warren. In the autumn of 1819, he ndds, 
a large male bird which had been surprised by a dog on Newmarket 
Heath, was sold in Leadenhall Market for five guineas; and in the 
' same year, he continues, a female was captured under similar circum¬ 
stances on one of the moors in Yorkshire. When the mania for real 
British specimens of birds was prevalent, the bustards suifored not 
a little. We know a collector who, about the year 1816, had nine 
dead bustards before him together: they came from Norfolk. In 
1830 a young malo was shot on Shelford Common, in Cambridgeshire, 
and in 1832 a specimen was killed at Caxton in the samo county. In 
1843 one was shot in Cornwall on an open plain between Holston and 
the Lizard Point. It is very certain, from these notices, that this bird 
is becoming every day more rare 1 in England, and will probably soon 
be wholly absent from its Fauna. 

With regard to its food Willughby says that tho Bustard feeds 
upon corn, seeds of herbs, cole wort, dandelion loaves, Ao. In the 
stomach of one which he disBocted he found a great quantity of 
. hemlook-seed, with three or four grains of barley, and that in harvest 
time. Brookes states that they feed upon frogs, mice, small birds, 
and different kinds of insects. Pennant makes their food to consist 
of com and other vegetables, and those large earth-worms that 
appear on the Downs before sun-rising in the summer, Montagu 
statos it to be green com, the tops of turnips, and various other 
vegetables, as well as worms; but ndds, that they hnve been known 
to cat frogs, mice, and young birds of the smaller kind, which they 
: can swallow wholo. Turnip-tops are certainly a favourite article of 
. diet with those birds; and we believe that the nine bustards above 
' mentioned owed their fate to their fondness for this vegetublo—being 
laid in wait for at their feeding-timo. Temminck says that their 
1 nourishment consists very much of insects and worms, and also of 
’ grain and seeds. 

The eggs of the Bustard, two in number generally, sometimes 
three, are laid upon the bare ground, which is often n little hollowed 
out by the fomale (occasionally, says >Selby, among clover, but more 
frequently in eom-fields), early in the spring. They rather exceed 
those of a turkey in size, nud their colour is a yellowish-brown, 
inclining to oil-green, with slight darker variations. Time of incu- 
■ bation four weeks. The young ns soon as hatched follow the parent, 
but are incapable of flight for a long time. 

The extreme rapidity of their running, and the unwillingness to 
riso on the wing exhibited by these birds, have been tho theme of 
most ornithologists. We liavo also many accounts of their being 
coursed with dogs. The following is from Brookes:—“There are 
also bustards in France which frequent large open plains, particularly 
near Chalons, where in tho winter time there are great numbers, of 
them seen together. There is always one placed os n sentinel, at some 
distance from the flock, which gives notice to the rest of any danger. 
They raise themselves from the ground with great difficulty; for they 
run sometimes a good way, beating thoir wings before they fly. 
They take them with a hook baitpd with an apple or flesh. Some-, 
times fowlers shoot them as they lie conccalod behind somo eminence, 
or on a load of straw; others take them with greyhounds, which 
often catch them before they are able to rise.” Selby, who has 
evidently had good opportunities of observation, thus, writes in his 
‘ Illustrations : —“ Although, in a state of confinement, tho bustard 
becomes tolerably tame to those who are in the habit of attending 
it, yet it displays at all times considerable ferocity towards strangers; 
and all attempts to continue the breed in that state have been without 
success. With respect to its habits in tho wild state, it is so shy as 
seldom to be approachod within gun-shot; invariably selecting the 
contre of the largest inclosnro, where it walks slowly about, or stands 
with tho head reposing backwards upon tho bare part of its neck, 
nnd frequently with one leg drawn up. Upon being disturbed, so 
for from running in preference to flight (os has been often described), 
it rises upon the wing with great facility, and flies with much strength 
nnd swiftness, usually to another haunt, which will sometimes be at 
the distance of six or seven miles. It has also been said that in 
former days when the species was of common occurrence, it was a 
practice to run the young birds (before they were able to fly) with 
greyhounds. So far from this possibility existing with the present 
remnant of the breed, the young birds upon being alarmed constantly 
squat dose to the ground, in the same manner as the young of the 
lapwing, golden plover, Ac., and in that position are frequently taken 
by hand; indeed this is even the habit of the female during 
incubation.” Selby’s remarks on its powers of flying are corroborated 
by the ‘Booke of Falconrie or Hawking’ (1611), where, under the 
head of ‘Other flights to the fields called great flights,’ at p. 88, we 
find it thus written:—“ There is yet another kind of flight to the 
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fielde, called the great flight, aa to the cranea, wild geese, bustard, 
bird of paradise, bittors, shovelars, hearons, and many other Buoh 
like, anti these you may flee from the flat, which is properly tearmed 
the source. Neverthelesse, in this kind of hawking, which is ealled 
theGreat Flight, the falcons or other hawkes cannot well accomplish 
their flight at the oranes, bustard, or suoh like, unlesse they have the 
holpe of some spaniell, or such dogge, wel inured and taught for that 
purpose with your hawke. Forasmuch as great flights require 
pleasant ayde and assistance, yea and that with great diligence.” As 
an article of food the flesh of the bustard is held in great estimation. 
It is dark in colour, short in fibre, but sweet and well-flavoured. 

0. tetrax,' the Little Bustard, is only an accidental winter visitor in 
Great Britain. Specimens have been killed in various parts of our 
coast. It is frequent in the southern and south-western parts of 
Russia. It is common in France, and also found in Spain, Provence, 
Sardinia, Italy, and Sicily. It is also an inhabitant of North Africa, 
Turkey, and Greece. 

0. nigriceps is a native of Asia. Tho specimen from which tho 
figure in Mr. Gould’s magnificent work (‘ Century of Birds from the 
Himalaya Mountains’) was taken wag brought from tho highlands of 
the Himalaya, but it is by no means confined to that locality. Colonel 
Sykes observed it in the wide and open country of the Mahrattas, 
where it lives in large flocks, and where it is considered one of the 
greatest delicacies as an articlo of food. It is indeed so abundant in 
the Deccan, that Colonel Sykes records, in the ' Proceedings of the 
Zoological Society,’ that one gentleman shot nearly a thousand. 

The male has the body above pale bay, lightly undulated with 
rufous-brown; neck, a few spots on the wings, and belly, white; tho 
hend, which is crested, the outer wing-coverts, the quills, and tho 
large murk on the breast, black; irides deep-brown; bill and feet 
yellowish. Length, inclusive of tail, 564 inches; tail, 134 inches. 



OtU niprierp*, male. 


The female resembles the male in plumage, but is only 414 inchei 
including tho tail, which is 104 inches. 

The eggs, of which Colonel Sykes found only one in a hole in th< 
earth on the open plain and that considerably advanced in the process 
of incubation, were in shape a perfect oval, and in colour a brown-olive, 
with obscure blotches of darker brown-olive. Length inches, 
diameter 2& inches. 

0. cmvuleacens is an inhabitant of Africa. The summit of the heac 
is marked with black and reddish zig-zags, straight and nearly approxi 
mated. Above the eyes extends a large whitish band, punctured a 
it were with brown; plumes near the ear-opening of a clear rudd; 
colour. Under the neck a demi-circular band of pure white; an< 
below another twice os large, of deep black. Front of the neck, 
breast, and all the other lower parts of a lead-colour. All the uppei 
parts of the body of a reddish or yellowish brown, marked with blacl 
zig-zags and dots very nearly together. Lower coverts of the wings am 
tail-feathers unspotted, ruddy. End of the tail block, tinged with 


brown. Quills black. Feet yellowuh-green. Bill brown, yellow at 
the base. Length 20 inches; height, when erect, 17 inches 6 lines. 

, LeVaillant discovered this species in the interior of South Africa, 
inhabiting the Kaffir country and some parts of the colony of the 
Cape of Good Hope. Temminck, from whom the description and 
figure are taken, says that ho is ignorant whethor the female differs 
in plumage from the mule, of which latter sex were the two indi¬ 
viduals he had seen. There are specimens in the museums of Paris 
and of the Netherian Is. 



01 is c.i riih teens, mule. 

0. Denhami, the African Bustard met with by Major Denham near 
the huger towns, did not occur in any great abundance. It frequented 
moist places where the herbage was pure and’fresh, and where it was 
taken in snares by the natives for food. It was almost invariably 
seen singly, Major Denham never having observed a pair together 
more than once. It was always found in c«tu|>any with gazelles: 
whenever a bustard was observed it was certain that the gazelles wore 
not far distant. Major Denham praises its large and brilliant eyo. 
The Arabs are accustomed to oompare the eyes of their most beautiful 
women to those of the Oubara, which seems to bo a general name for 
tho bustards in Africn. Gmclin has given the title as a specific dis¬ 
tinction to tat African bustard smaller than Major Denham's, which 
is 3 feet 9 inches in length. But this is small in comparison with tho 
Kori Bustard (Off* Kori) discovered by Mr. Burcliell in South Africa, 
for that stood upwards of 6 feet high, and may be considered tho 
most gigantic development of tho form hitherto observed. 

Burcliell, in his Travels in tho interior of Southern Africa, gives tho 
following account of his becoming possessed of this noble Bustard on 
tho banks of the Orange ltiver:— “ We shot a large bird of the bustard 
kind, which was caliod Wilde Paauw (Wild Peacock). This name is 
here very wrongly applied, os tho 
bird to which it properly belongs 
differs from this in every respect. 

There are indeed three, or perhaps 
four, birds to which in different 
districts this appellation is given. 

Tho present species, which is called 
Kori in the Sichuana language, 
measured in extont of wing not 
less than 7 feet, and in bulk and 
weight was almost greater than 
some of the people could manage. 

The under part of tho body was 
white, but the upper purt was 
covered with fine lines of black on 
a light chestnut-coloured ground. 

The tail and quill-feathers pnrtook 
of tho general colouring of the 
back J the shoulders wf.ro marked Hesd'of Kori bustard (Ofi* A’ort). 
with large blotches of black and 

white, and the top of tho head was black; the feathers of the oociput 
were elongated into a crest; those of the neck were also elongated, 
loose, narrow, and pointed, and were of a whitish colour marked with 
numerous transverse linos of black. The iridps were of a beautiful, 
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pellucid, changeable, silvery, femigineous colour. A representation 
of the head of tho Kori Bustard is given at the end of the chapter. 
Its body was so thickly protected by feathers that our largest sized 
shot mode no impression, and taught by experience the hunters never 
fire at it but with a bullet. It is reckoned the best of the winged 
game in the country, not only on account of its size but because it is 
always found to abound in fat. The meat of it is not unlike that of 
a turkey, but is certainly superior as possessing the flavour of game.” 
BUTCHER-BIRD. [Umiada] 

BUTCHER’S-BROOM. [Ruscus.] 

BU'TEA, a genus of plants belonging to the natural order Legumi- 
nosie, named after John, Earl ot Bute, a great patron of botanistH. 
It has a companulate calyx, 5-toothed, the two superior teeth 
approximate and almost connected; the corolla with a lanceolate 
spreading vexilium; keol incurved, equal in length to wings and 
vexillum; the stamens diadelphous; the legume stipitato, compressed, 
flat, membranous, indebiscent, 1 -seeded at the apex ; tho seed large, 
compressed. Tho species are natives of the East Indies. They are 
unarmed trees, with pinnatcly trilobate leaves, with racemes of deep 
scarlet flowers. 

B. frondosa has pubescent branches; roundish obtuse or emarginnte 
leaflets, velvety beneath; the corolla four times tho length of the 
calyx; the calycine teeth rather acute. It is a native of mountainous 
districts in Hindustan. A red juice flows from this tree, which when 
evaporated is found to consist principally of tannin, and is brought 
into the market under the name of East Indian Kino. Tho juice of 
the common flowers, which in this species are two inches long, gives 
to water a bright yellow colour similar to gamboge. This property is 
also possessed by the dried {totals. “The lac insects are frequently 
found upon tho smaller branches of tho tree, but whether the natural 
juices of its bark contribute to improve their red colouring matter 
lias not been determined.” (G, Don.) 

B. superba has glabrous branches; roundish ovate obtuse leaflets, 
velvety beneath; the corolla four times the length of the calyx ; calyx- 
teeth acute. It grows on the mountains of Coromandel. It resembles 
tlie last species, but is latger in all itB parts. It yields the same kind 
of juice. There are two other species described. 

(0. Don, Ciardtncr’s JUctionary ; Lindley, Vegetable Kingdom.) 

BUTKO, a genus of Birds belonging to the order Jtaptores 
and the family Falconidte. It includes, according to Yorrell, two 
British sjiecies, B. rulgaria, tho Common Buzzard, and B. lagopus, the 
ltougli-liOggod Buzzard. [ Falcon in, k] Various other spoeies of the 
Falnmidw have been included under this generic name. (Yarrcll, 
British Birds.) 

IUJTOMA'CEjE, Butomads, the Butomus Tribe, a natural order of 
Eudogons, tho typo of which is the JJutonius umbellatus, a common 



Flower big Rush (Butomus umbellatus). 

1, A section of a portion of a leaf; 2, an entire flower; 3, the carpels; 

4, the ripe fruit; J, n separate carpel; 6, a transverse section, showing how 
the whole lining of the ripe carpels is covered with seeds; 7, a seed much 
magnified; B, u longitudinal section of the same; 9, a seed germinating; 
10,- tho same In a more advanced state; e, tho cotyledon; ft, tho plumule 
sprouting ; a, the radicle just bursting through its integuments. (N.B. This 
offers an illustration of the endorhizal mode of germination.) 

water-plant of this country. It is vulgarly called the Flo weringR ush, , 
and is accounted the handsomest herbaceous plant of the British j 


Flora. Butomaceie are briefly characterised by being Tripetaloideous 
Endogens (that is, with three sepals distinct in size and colour from 
the three petals), with several carpels, tho whole lining of whieh is 
covered with seeds. This simple circumstance cuts them off frobi 
Alismucets, with which they were once associated, and also distinguishes 
them from all other monocotyledonous orders. The order is a very 
small one, not containing more than three known genera, and about 
half a dozen species, natives of equinoctial America, exclusive of the 
Butomus umbellatus of England, and another species of the Bame genus 
occurring iu Nepal. 

Butomus umbellalm is a rush-like plant with three-cornered sword¬ 
shaped leaves, and umbels of handsome rose-coloured flowers, con¬ 
taining nine stamens, a peculiarity by which it is immediately 
recognised among other wild flowers. The mots of it are regarded in 
Russia as a specific iu hydrophobia; but experiments made with them 
in this country have not confirmed the accounts of their influence in 
this utterly incuiabie disease recorded by the Russian physicians. 
BUTT, a name for the Flounder. [Platrssa.] 

BUTTER-BUR. [Petasites.] 

BUTTER-FISH. [Murawoidiss.] 

BUTTERFLY. [LErinoPTKHA.] 

BUTTERFLY-FISH. [Blemnius.] 

BUTTERFLY-ORCHIS. [Pr.ATANTHEiu.] 

BUTTERFLY-PLANT. [O.noidium.] 

BUTTERFLY-WEED, a name given in the United States to the 
A sclepias tuberosa. [Asclepjas.] 

BUTTERS, VEGETABLE, the name given to tho concrete oil of 
certain vegetables, from its resemblance to the butter obtained from 
the milk of animals, and from being employed for similar purposes. 
The term is also occasionally, but improperly, applied to some 
vegetable products which ore entirely of a waxy nature, such as tho 
wax of the Myrica cerifera. The name is likewise bestowed in Siberia 
on certain algo:, species of the genus Nostoc, such as N. pruniformc. 
The most important Vegetable Butters are produced by tho Bassia 
butgracea and other species of that genus (Batsia) and certain palms, 
such aH tho Cocos bulyracea and tho Blais (iuineensis ; tho former of 
which is of great utility to the inhabitants of Brazil, where it grows 
naturally, mul to tho negroes of St. Domingo, where it is cultivated; 
while the latter is very serviceable to the natives of Guinea. 

(.Library of Entertaining Knowledge — Vegetable Substances, Materials 
of Manufacture, p. 221.) 

BUTTER-TREE. [Hassia.] 

BUTTERWORT. [Pimouicuia.! 

BUXBAUMIA, a genus of plunts belonging to the natural order of 
Mosses. It was named in honour of J. C. Buxbaum, a German 
botanist, and author of a catalogue of plants of the environs of Halle, 
and who first detected this moss in Russia. Buxbaumia has an oblique 
gibbous capsule; a double peristome, the outer consisting of numerous 
filiform erect jointless teoth, the inner a plaited membranous cone; 
a minuto mitriform calyptra. Tljere is but one species of this singular 
genus, tho B. aphylla. This plant is destitute of apparent leaves, and 
lookr more like a fungus than a mugs. The ascending axis of the 
plant is in fact reduced to a little conical bulb, which is clothed with 
minute scales, and these Mr. Robert Brown pointed out as its leaves. 
From the bulb arises a red tuberculated seta bearing the reproductive 
organs, which is about an inch high. It is a very rare plant. It was 
first discovered in Great Britain at Sproughton near Norwich. It luts 
also been found in three or four localities in Scotland. (Smith’s 
English Flora , vol. v.) 

BUXUS, the genus of plants whose species afford the valuable hard 
wood called Box. It iB remarkable botanically os being tho most 
northern arborescent plant of the natural order Euphorhiacea, all tho 
other trees of which are confined to mild or tropiool climates. Its 
essential character is to have both the male and' female flowers upon 
the same individual; a 3- or 4-parted calyx; in the males a 2-lobed 
scale and 4 stamens placed round the rudiment of an ovary; in the 
females 3 small scales, 3 styles, 8 blunt stigmas, and a.3-horned 
3-celled 6-seeded capsular fruit. 

The only two certain specieB are B. semperrirens and B. Balearica. 
The former, or common Box, forms a largo evergreen bush or small tree, 
common all over the south of Europe, from Spain to Constantinople, 
and reaching even so far as the north of Persia. In this country it is 
only found on warm chalky hills. Many varieties are known in gardens, 
the most remarkable of whioh is the Dwarf-Box, so much used for tho 
edgings of walks. Between this and the arborescent form the 
difference is so great, that one wonders how they can he both the 
same specieB, and Miller and others have even considered them distinct. 
But De Candolle states that the wild plant in Franoe is very variable 
in Bize, rising in some places to the height of 15 or 20 feet, and in 
rocky localities not exceeding 3 feet. It is from the arborescent 
Buxus sempervirens that box-wood is obtained. For the turner, for 
mathematical instruments, and especially for the uses of the wood- 
engraver, it is invaluable. The French employ it for coat-buttons, 
Ac. “The value of the box-wood sent from Upain to Paris is 
reported to amount to about 10,000 frsnes a year. In 1815, the 
box-treea cut down on Box-Hill, near Dorking in Surrey, produced 
upwards of 10,0001.” (Maeoulloch, * Dictionary of Commerce/) Great 
quantities are imported from Turkey, and of fine quality. The 
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l aves have been employed, medicinally, as a tonic, a substitute for 
Peruvian bark. 

Buxua Balcarica, the Majorca Box, is a handsomer plant than the 
other, with broader leaves, and a more rapid growth; but it is much 
more impatient of cold. Plants of it however live in the neighbour¬ 
hood of London without protection. It is found wild in the neigh¬ 
bourhood of Lluch in Majorca, on the hills, at the height of 1500 
foet; and it also occurs abundantly on Mount GalatZo, where it is 
mingled with the palmetto, but not in great masses. We find nothing 
in bookB concerning the quality of its wood; but there is reason to 
suppose that a part at least of the Spanish and Turkey box-wood is 
furnished by this species. 

BUZZAKD. [Falcon ins!.] 

BYRRHUS, a genus of Coleoptorous Insects, instituted by Linnaeus, 
belonging to the family of Byrrhidcc os defined by Leach. The 
Beetles composing it are more or less globose, very convex, and 
sericeous; the club of tt^ir antenna) is 5-jointed, and is gradually 
thickened to the oxtrenuty. The elytra cover the body, and the 
animal can so contract its legs as to pack thorn in cavities adapted for 
their reception on the under side of tho body. This it does when 
alarmed, simulating death. The larva of the common species, the 
Byrrhus pilula, popularly known ws the Pill-Beetle, is of an elongate 
form, narrow, with a large head, the dorsal plate of the first segment 
large, and the two terminal segments larger than tho others. Seven 
British species of Byrrhus are enumerated by Mr. Stephens in his 
‘ Systematic Catalogue of British Insects.’ (Westwood, Introduction 
to Entomology.) 

BYRSONIMAj'a genus of plants bolonging to tho natural order 
Mtdjiu/hiace.ie. The bark of the species is astringent, and is used 
extensively for tanning in the Brazils. The wood of some of the 
Hpccies, especially B. verbascifolia, is of a bright red. The bark of 
li. craasifolia is used in fevers. B. craasifolia is one of the thousand 
remedies for rattlesnake bites. It is called Chapera Manteca. Tho 
Alcomoeo Bark is the produce of It. laurifolia, B. rhopalafolia, and 
It. coccolobtrfolia. Tho acid and astringent berries of B. apical a are 
said to be good in dysentery. (Lindley, Vegetable Kingdom.) 

BYSSA'CE/E, a tribe of Cryptugainie Plants, raised by some 
botanists to tho importance of a distinct older, whilst others infer it 
cither to tho Lichens or the Fungi, or distribute its genera amongst 
the various orders of Oryptoyamia. Fries places this group of plants 
in tlie natural order of Lichens, with the following definition:— 
“ Aerial, perennial, constantly growing, with a filamentous texture, 
consisting of solid fibreB (either few, or Beveral glued together, with 
a common bark), unchanged and permanent. Fructification homo¬ 
geneous, growing externally and naked." Many of tho species of 
plants referred to this order aro of a vory doubtful nature, and 
particular states of decaying vegetable and tmimal mutter lmvo 
undoubtedly been described os plants, ami placed amongst them. 
These forms of matter, whatever they may be, ore not leas interesting 
to the naturalist than if they came yuder his definition of a plant. 

Tho genus Rhizomorpha [Uhizomoupha] is referred by .most 
botanists to Byaaarea;. Some authors have doubted theirspccinc vege¬ 
table character. The various forms are found oil decaying wood, and 
in mines, pits, and dark places. In tho coal-mines of Dresden they 
form objects of groat interest on account of their phosphorescence. 
Mr. Erdmann, quoted by Burnett in his ‘ Outlines of Botany,’ gives 
tho following account of this phenomenon in one of the Dresden 
mines:—“ I saw,” he says, “ tho luminous plants here in wonderful 
beauty; the impression producod by the spectacle I shall never forget 
It appeared, on descending into the mine, as if we Whre entering iui 
enchanted castle. Tho abundance of theso plants was so groat that 
the roof and walls and tho pillars were entirely covered with them, and 
tho beautiful light thoy east around almost dazzled the eye. The 
light they give out is like faint moonshine, so that two persons near 
each other oould readily distinguish their bodies. The lights appear 
to be moBt considerable when the temperature of the mines is com¬ 
paratively high.” One of tho species, Rhizomorpha cinchonarum, is 
found on tho cinchona barks of commerce, and is a sure indication of 
their worthless state. Another Bpecies of Byaaacece, llimantia cinchon¬ 
arum of Fde, is an evidence of the subputrescent state of the barks 
on which it is found. liacodium is a genus referred by Fries to this 
group of plants. The R. celtare is a common plant in wine-cellars, 
where it formB a kind of tapcBtry on the walls and roofs, investing 
tho casks and bottles with a tunic resombling in colour aud appear¬ 
ance tho skin of a mouse. Ilgpochnua is a genus found on the decaying 
bark of trees. When found on barks used for medicinal purposes, 
they should be rejected as unfit for ubs, as this plant indicates 
incipient decay. 

The genera Manilla, and Aapergillua are sometimes referred to 
Byaaacece. The species of these genera, with many othere, form what 
is known by the name of Mould on various substancos. [Mouldiness.] 
Monilia pcnicdlata is commonly found on plants in herbaria. The 
various forms of Aapergillua are found on all kinds of decaying sub¬ 
stances. A. glaucua is the blue-mould which forms on cheese, lard, 
bread, Ac. It gives a value to cheese, and its colour is often imitated 
by fraudulent dealers by. sticking brass pins into the cheese, the 
verdigris formed from tike pins giving it the colour of mould. 

Most of the species of the old genus Byaaua are distributed amongst 
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other genera. B. Iolithua, the Violet-Scented Byssus, is found of a 
deep red colour on boarded buildings, old pales, and trunks of trees, 
on rocks in mountainous countries, and on walls. It is now called 
Lepraria Iolithua. It is not less remarkable for its violet scent 
than its red colour. [Snow, Red.] There is another plant, Chroo- 
lepua Iolithua, which was included under the Byaaua Iolithua of older 
writers. Byaaua Cryptarum forma the genus Tophnra of recent writers. 
Several Bpecies of Tophora have been named. They do not however 
produce spores, and by some they are supposed to arise from tho 
germination of tho spores of ferns and mosses arrested in the rudi- 
mental state. The Eeprqrice ore sometimes referred to Byaaacece, but 
they seem to be the commencing point of the organisation of true 
Lichens. They havo a thallus resembling a scurf which is formed of 
sporules. They are voiy common on decaying timber of all kinds. 

Tho cells of tho leaves of many plants during decay assume a 
variety of forms which have boen described os cryptogamic plants, 
under the genera Phyllerium, Rrineum, Orumaria, Taphria, Ac. 
[Funot.] Many of these so-called plants are meteoric productions. 
“ On one occasion they aro said to have suddenly overrun all the leaves 
of pines on the side next the wind in the neighbourhood of Dresden; 
on another, on the 29th of August, 1830, to have in an instant spread 
over the sails and masts of a ship at Stockholm; and Fries is disposed 
to consider tho cobweb-like matter that pvorruns the grass in the 
mornings of spring and autumn of this nature, and not of animal 
origin.” (Lindley.) 

(Lindley, Vegetable Kingdom; Burnett, Outlines; Smith, English 
Flora.) 

BYSSOARCA, a sub-genus of. Mollusca, separated by Swninson 
from the gouus Area of Linmcus, and considered by tho former as 
the sedentary typo of that genus. The following is the sub-generic 
character givou by Swainson in his second series of ‘Zoological 
Illustrations: ’—Animal fixed by byssiform filaments to other bodies; 
shell transverse; unibones remote; valves gaping in the middle of 
the ventral margin. 

“ The animals of these shells,” says the author last quotod, “affix 
themselves to other bodies by a particular muscle, which is protruded 
through tho gaping part of the valves; thoy also adhere when young 
by tho byssiform epidermis which covers the oxterior.” Mr. G. B. 
Sowerby has described several new species collected by Mr. Cmning 
on the wostorn coast of South America and among the islands of tho 
South Pacific Ocean, in tho ‘ Proceedings of tho Zoological Society 
of Loudon’for 1853. Byssoarca has been found moored to stones 
and shells at depths varying from the surface to 75 fathoms. 



Ryasoarea Note. 

1, Valves closed; 2, reives closed, view of the hinge area ; 3, a single valve, 
showing the hinge teeth and the interior of tho valve; a, ambones; b, part of 
tho ventral margin where the valves gape, to give room for the extrusion of the 
tendinous foot. 

BYSSOMYA, a genus of Conchiforous Mollusks, separated by Cuvier 
and placed by him under his Acephalous Tealacea, between Pandora 
and Iliatella. De Blainville, who approves of Cuvier’s separation, 
observing that, though the shell differs little from Saxicava, the animal 
is very distinct, arranges it in his family of Pyloridea, between Saxi- 
cava and Rhomboides. 

Generic Character.—Animal more or less elongated, subcylindrical, 
elongated behind by a'long tube, which is bifurcated at its extremity 
only. A hole at the lower and anterior part of the mantle for the 
passage of a small conical canaliculated foot, and of a byssus situated 
at its posterior base. Two strong adductor muscles. 

Shell often irregular, covered with a strong epidermis, oblong, 
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strongly striated longitudinally, oquivalve, very inequilateral, obtuse j 
and wider before, and attenuated or rostrated as it were behind, j 
Umbones but little developed, though distinct and a little curved 
forward. Hinge toothless, or only having a rudiment of teeth 

under the corse¬ 
let. External 
ligament ra¬ 
ther long. Two 
strongs distant, 
and rounded 
muscular im¬ 
pressions. 

Example, Byi- 
tornya phnladit, 
Saxicava phola- 
dii of Lamarck. 
,,:: J SaK# v The species 
inhabits the 
^northern sons, 

living - in the 
fissures of rocks 
company 
Mytili 

^ (Mussels), and 

Pmtoinya phnladit, attached by its 

byssus; but 

sometimes it buries itself in the sand or lodges in small stones, the 
roots of Fuci, and oven in the polymorphous Mitlepora : in the latter 
cases, according to 0. Fabricius, it is without byssus. 

Forbes and Hanley, in the ‘History of British Mollusca,' refer 
II. phnladit of llowdich and the S. phnladit of Lamarck ns synonymous 
to fiaxicava ruyota. [Saxicava.] 

BYSSUS, the name of a long, delicate, lustrous, and silky fasciculus 
of filaments, by which some of the conchiforous mollusks (the Myti- 
lacca, Mussels, and Ma.llf.acea, Hammer Oysters, for example) ore 
moored to submarine rocks, &c. This is not, ns some authors have 
stated, a secretion spun by the animal, but, according to Be Bloinville, 
an assemblage of muscular fibres dried up in one part of their extent, 
still contractile and in a living state at their origin, a condition which 
they enjoyed throughout their whole length at the period of their 
attachment. The tendinous foot of Byttuarca and Tridacna seems 
to be a step towards the organisation of a true byssus. In the great 
Pinna of the Mediterranean this substance is well and largoly deve¬ 
loped, and its situation is in a fiesliy sac or sheath at the bnse of the 
foot, which is attached towards tho middle of the abdominal moss of 
tho animal. In Italy the byssus is manufactured into various articles; 
and there are few museums without a glove or a stocking woven out 
of this substance. In the Qreat Exhibition of 1851 n large number 
of articles wore exhibited manufactured from this substance, as well 
us specimens of the silk for making up. 

BYTTNERIA'CEdS, liyttnerindt, the Byttneria Tribe, a group 
of plants by some botanists considered a distinct natural order, by 
othors reduoed to a section of Slfxcnliacf.fr, Thoy belong to Lindley’s 
Malval alliance of Exogons, and aro readily known by thoir petals 
being bagged at the base, their stamens partly sterile and potaloid, 
and their fruit covered with hooked spiny hairs. From StcrcnUareir 

E roper thoy differ by the presence of petals, and thoir stamens not 
oing united into a column; from Malvacete by their 2-celled 
anthers nml bagged petals; and from Latiopetalar. by their calyx not 
being coloured like a corolla, and their petals not rudimentary. The 
species are ohiefly inhabitants of tropical countries. They partake of 
tlie mucilaginous inert properties of Malvacccc. Their bark often 


yields a tough fibre fit for manufacture into cordage; and one species, 
Theobroma Cacao [Theobboma], produces thc%eeda from which the 
buttery and somewhat bitter substance collod cocoa is obtained, and 
which forms the basis of chocolate. 
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flyttneria inodora. 

1, A complete flower seen from ab*vo; the outer pentagon is the calyx, the 
aurlcled bodies are petals, and the flve-rnyed centre represents the live sterile 
stamens; 2, the calyx cut open, with the stamens attached to it; 3, a 
longitudinal section of a flower, showing the origin of the petals; 4, a petal j 
S, a calyx seen from above, with the young fruit cut transversely, and tlic 
hocked hairs with which it is covered projecting from its sides; 0, a stamen ; 
7, the ovary. 

Tito fruit of Quazuma ulmifolia is eaten by the Brazilians. Many 
of the species yield fibres which might be manufactured into cordage, 
ur MicroUcna tpectabilit and Ahroma nuf/uttum. [Abboma.] In 
Madagascar the bark of Vombeya tpectabilit iB made into ropes. 
[Bomueya.] 

BYTTNEKIADS. [Byttn kwachas.] 
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fUBBAQE. [Brabsica.] 

^ CABBAGE, BRAZIL. [Caladiom.] 

CABBAGE PALM. [Abeca.] 

CABOTZ, a name for the Cusso or Kousso. [Bbaiera.1 
CACHALOT. [Cetacea. 1 
CACHOLONG. [Opal.] 

CACTAOE.dC, or CACTEdC, Indian Figs, the Cactus Tribe, a 
natural order of Exogenous plants. 

Tho fructification of these plants consists of a calyx adhering to the 
ovary, with a border divided into on uncertain number of segments, 
which are arranged in several rows, the one overlapping the other, 
and the innermost gradually ceasing to be green and leafy, but 
acquiring the delicacy and colour of petals. The latter usually pass 
into sepals by insensible gradations, ore very numerous, and often 
brilliantly oolonred. The stamens originate in the orifice of the tube 
formed by the combination of the petals and sepals, are very nume¬ 
rous, and consist of delicate thread-shaped filaments terminated by 
small roundish anthers. The ovary, which, in consequence of its 
adhesion to the sepals, seems to occupy the place of the stalk of the 
flower, bonsists of a single cell lined with parietal placentae covered 


over with minute ovules; its style is slender; the stigma is star- 
shaped and divided into as many narrow lobes as the ovary contains 
placentas. The fruit is a succulent berry, marked at the end by a 
broad scar formed by the separation of the limb of the calyx: it 
contains a great quantity of seeda, which consist of nothing but a skin 
containing a succulent embryo slightly two-lobed at the upper end. 

In natural afllnity these plants have been considered allied to the 
Gooseberry Tribe ( Grottulacen) on account of the great similarity in 
the structure of their fruit, and in the general production of spines 
upon their branches. Their relationship is probably far greater 
with Mctcmbryacea and the other epigynous orders of polypctalous 
dicotyledons. 

The habit of Cactacece is remarkable. They have a very succulent 
stem in which thp woody system is developed in but a small propor¬ 
tion compared to the whole mass. Usually the stem is angular or 
deeply channeled, occasionally it is destitute of both angleB and 
channels, but in that case is mostly either much compressed as in 
Opunlia, or leafy as in Epiphylhm. Sometimes it is continuous from 
the base to the apex, but in many instances it is divided off into 
regular joints, each of which has a similar form varying with the 
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species: in these instances however it is worthy of remark that as 
the stems advance i% age the angles fill up, or the ortioulations dis¬ 
appear in consequence of the slow growth of the woody axis and the 
gradual development of the cellular substance j so that “ at the end 
of a number of years, which vary according to the species, all the 
branches of Cactaceai, however angular or compressed they originally 
may have been, become trunks that ore either perfectly cylindrical 
or which have scarcoly any visible angles. This metamorphosis is 
one of the causes which render it so difficult to identify species that 
have boon described in their native localities from full-grown speci¬ 
mens with such as are cultivated in the gardens of Europe.” The 
greater part of the species have steins which are more or less 
elongated, but in some they are spherical, ns in the whole genera 
Mdocactui and Eclunocactus. Whatever may be the form of the stem, 
they usually boar upon their surfooe little tubercles which at an early 
ago lose the leaves. Those organs howover rapidly fall away, and are 
succeeded by tufts of hws or spines hooked backward at the ends, 
and then the species hav™tho nppoarance of being perfectly leafless. 



itclocaclus communis. 


All the species are behoved to be natives of America, whence how¬ 
ever some of the Opuntias havo boen so long introduced to the Old 
World that they have here and there taken possession of the soil, and 
appear like aboriginal inhabitants. Such is the case on tho volcanic 
soil of .dStno, and in various places on the shores of the Mediterranean; 
and this has led to the erroneous idea entertainod by Sprengel and 
others, that the Opuntia of Theophrastus was the Opuntia vulgaris of 
modern botanists. The Cactaceie are chiefly found in the tropical 
parts of America, a few species only escaping from those countries; 
as, for example, to tho southern states of North America and to the 
highlands of Chili and Mendoza. They principally occur on hot dry 
rocks or plains where tho commoner forms of vegetation could not 
exist, and may bo considered ono of tho moans which nature has 
provided for the support of man in regions where neither food nor 
water can be procured. Their stems are filled with an abundant 
insipid wholesome fluid, and their fruit is succulent and in many cases 
superior to that of European goosoberries. In the fevers of their 
native countries they are freely administered as a cooling drink, and 
being bruised, they are esteemed a valuable means of curing ulcers. 
Eor the sake of such their uses, because of their rapid growth, and 
especially on account of the numerous Bpincs with whioh they are 
armed, the Opuntias or Tunas, as the Spanish Americans call them, are 
much planted round houses as fences, which neither man nor animals 
can easily break through They are not unfrequent in the dry forest¬ 
lands of Brazil, but are said never to occur in the damper parts of the 
countiy. In stature they vary greatly, many of them having small 
creeping stems, which seem to crawl upon the ground among the dead 
branches of the surrounding trees, with whose gray colour their deep 


green shoots form a singular contrast Others rise liko candelabra 
with many angular ascending arms, while a few elevate their tall and 
deeply-channeled leafless truhks far abovo the stunted vegetation of 
the sterile regions they inhabit, reaching sometimes the height of 30 
or 40 feet 

To enable them to endure the excessive drought to which they are 
naturally exposed they are furnished with an unusually tough skin, 
the evaporating pores or stomates of which are few in number and 
very often to all appearance moraly rudimentary. This contrivance 
prevents their losing the scanty moisture which they collect from the 
burning soil, and enables them to sustain the full ardour of the 
brightest equinoctial sun without inconvenience; in this respect 
resembling the succulent fruits of Europe, such as the plum, tho 
grape, the peach, &o., which by the absence of Htomates from their 
tough skin are equally Enabled to bear the powerful action of the 
bright sun th$t is necessary for their maturation. 

These facts teach us what the points are that it is most necessary 
to attend to in the cultivation of the numerous species which now 
abound in our gardens. Their skin is so formed that perspiration 
takes place very slowly through it, unless under tho influence of 
poworful stimulants and when in a young state. It is therefore 
obvious that they should be sparingly watered or not watered at all 
during a considerable period of the year. Dry as the places usually 
are in which Cadi naturally grow, thoy are periodically visited by 
heavy rains, which, combined with a bright light and a high tempera¬ 
ture, force into activity even the sluggish vital powers of such plants 
as those under consideration. At such a time tho annual growth of 
a Cactus takes place, secretions which enable the species subsequently 
to form its flowers are deposited, and a general impulse is given to 
all the torpid enorgies of its constitution. But by degrees the rains 
moderato and finally cease; the young cuticle which ut its first for¬ 
mation perspired freely becomes thicker and tougher, and impormcable 
to moisture; what food lias been obtained during the short period of 
growth is securely inclosed within tho recesses of the stem; and when 
the air and earth become dry the plant is provided with tho means 
of enduring another long period of fasting and inactivity. With the 
fall of rain tho heat moderates, but the light to which tho Cadi are 
exposed is but little if at all diminished; so that the assimilation 
and alteration of the food contained within tho stem keeps continually 
going on, howover slowly. It is by following this natural course of 
events that gardeners have succeeded in bringing their Cacti to that 
extraordinary stuteof beauty for which thoy are now conspicuous; it 
is by attending practically to such points in the habits of the species 
that wo obtain the myriads of large, brilliant, rod, or blush or snow- 
white blossoms that form tho glory of our green-houses ill the spring. 
A Cactus is placed in a damp stove, exposed to all the light that can 
be collected without being concentrated, and it begins to grow : it is 
then watered, at first gently, afterwards*copiously with water holding 
a quantity of orgauisable matter (manure) in solution; this practice 
is continued for threo months, when the quantity of moisture is 
diminished and the temperature is lowered, but exposure to light is 
still attended to, till at last the plant sinks to rest. In this state it 
is kept till the season for again forcing it into growth shall have 
retumod, when it is subjected to a repetition of the same treatment 
as before. 

If the Cactaceai are to be propagated, their branches or joints, if 
they havo any, are cut off, a little dried, and then placed in a hot and 
damp place, when they strike root immediately. Among the practi¬ 
cal consequences, De Candolle observes, that result from the facility 
with which they are thus multiplied, is one'which deserves to bo 
noticed on account of its importance, namely, the manner in which 
the Opuntia is employed to fertilise the old lavas at the foot of .Etna. 
As soon as a fissure is perceived, a branch or joint of an Opuntia is 
stuck in : tho latter pushes out roots, which are nourished uy the 
rain that collects round them, or by whatever dust or remains of 
organic matter may have collected into a little soil: these roots, oucc 
developed, insinuate themselves into the most minute crevices, expand, 
and finally breuk up the lava into more fragments. Opuntias treated 
in this manner produce a great deal of fruit, which is sold us a refresh¬ 
ing food throughout all tho towns of Sicily. 

Where howover the species have neither branches nor joints, as is 
th8 case with some of the species of Mclocactus and Echimcactus, a 
different mode of propagation is had recourse to : it is then necessary 
to compel them to branch by artificial means. Each of the numerous 
tufts of spines that occupy the ridges of their stems is a bud, and is 
capable of being forced into a branch, if by any means the general 
tendency to grow at the upper extremity only is checked. This is 
effected either by burning the apex of tho plant with a broad flat iron, 
or by cutting the plant across below the top, in either of which cases 
several of tho spiny buds will gradually swell and develop themselves 
as little branches, which being broken off will strike root and becomo 
new plants. 

It is on species of the Cactacece that the cochiheal insect feeds. Of 
these the most common are the three following :— Opuntia Tuna, which 
seems the most employed in Peru; 0. llemandezii, which is the most 
celebrated in Mexico; and 0. cochenillifcra, the native province of 
which is somewhat doubtful. 

CACTUS, a genus of plants, the type of the natural order Cactacece. 
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The species are numerous, and have the general characters of the 
order. [Cactace*.] 

CADDICE, CADDIS-WORM, or CAD-BAIT, the common name 
for the larvie of the species of Phryganea, which reside in the water, 
in cases which they form of various substances, such as bits of stick, 
grains of saud, small stones, shells, Ac., which are held together by a 
silken thread secretod in their bodies in the same manner as in the 
silk-worm. The case acts as a protection to the larva, and it is capable 
of drawing in its head or putting it out, according to circumstances. 

CADMIUM. [Greenockite.J 

CASSALPINIA, a genus of pldhte belonging to the tribe Catiiem, 
of the natural order Leguminotae, and especially distinguished by the 
lowermost of its sepals bring arched, the uppermost of its stalked 
petals being the shortest, its stamens all porfect with shaggy bases, 
and the fruit a compressed bivalved pod. The species are trees or 
shrubs, found in both the East and West Indies, with showy yellow 
flowers, abruptly pinnated leaves, and stems which are usually more 
or less prickly. The Brazil-Wood of commerce is said to bo furnished 
by two of its species. 

One of these, V, Brasilicntis, is a West Indian rather than a Bra¬ 
zilian tree, without prickles, downy flower-stalks, panicled flowers, 
smooth obtuse oblong leaflets. The other, C. echinata, which is really 
a Brazilian plant, is a prickly tree, with yollow and red blossoms, 
smelling deliciously like lilies of the valley, prickly pods, and oval 
blunt leaflets. Both these spocieB undoubtedly yield a red wood, but 
it is by no means cloar that they exclusively furnish the Brazil-Wood 
of commerce, as is commonly stated, According to Dr. Bancroft, 
this article is obtained from a tree with a large crooked knotty atom, 
the bark of which is so thick that a tree ns largo as n man’s body with 
the bark, will not lie so thick as tho log when peeled; and he calls 
this species C. Brasilctto, a name unknown to botanists: he howover 
states that it is called by the natives lbiripitangs. Now, that is the 
name given by Marcgraaf to tho C. echinata, but this author says 
nothing about tho peculiarity in the bark. One authority however 
ascribes a particularly thick alburnum to C. echinata, but says nothing 
of the bark. Malte-Brun says there aro three kinds of Mirim, or 
Brazil-Wood found in Brazil; but he includes with thorn the C. Bra- 
tilientit, which there is no good authority for considering a native of 
that country. Fdo again refers the suppan wood of the East Indies 
(Ctetalpinia Sappun) to ono of the Brazil-Woods of tho merchants, 
tlpon tho whole it appears that we have no good testimony as to what 
tho treo is that yields it; but it is probablo that’it is tho produce of 
many species, and possibly of more than one genus, for De Candolle 
and Bprengri doubt whether the Ctetalpinia echinata is not rathor a 
Guilandina. The best Brazil-Wood is said to come from Pernambuoo, 
whore it is callod I’tto da Kainha, or Queen's Wood, on account of its 
being a royal monopoly. The Bukkum or Sappan Wood of commorcc 
is yielded by C. Saltan. A substance known in the markets under 
the name of Dividivi or Libidibi has lately become important on 
acoount of the tannin it contains. It is the fruit or pods of C. coriaria. 
They ure not used in medicine, but in dyeing and tanning. 

CAFFER-BREAD. [Encepkalartos.] 

CAKILE, a genus of plants belonging to the natural order Crucifmr, 
to the sub-order Lomentacea;, and the tribe Cakilinew. In addition to 
tho accumbent cotyledons of the tribe, it has an angular pouch com¬ 
posed of two 1-seeded indohiscent joints; the upper joint deciduous, 
with an erect seed, the lower one porsistent, seedless, or with a pendent 
Heed. The species are annual branched herbs, smooth, fleshy, glaucous, 
with piimatifid or toothed leaves; racemes of flowers opposite the 
leaves, and terminal with Aliform bractless pedicles. 

C. maritima, Purple Sea-Rocket, has the joints of the pouch 2-edgod, 
the upper one with two teeth at the base, the leaves fleshy, pinnatifid, 
somewhat toothed. The flowers are of a purplish colour. It is a 
nativo of Europe, along the sea-ooast from Sweden and Lapland to 
Gibraltar; it is also found on both sides of the Mediterranean. It is 
a native of Great Britain, on the sea-coast. This plant had at one 
time a reputation as a cathartic, but it is not employed at the present 
day. There are three other species of Caleile, named— V. JEgyptiaca, 
C. Americana, C. equalit. They are all pretty annuals, and may bo 
easily cultivated. The seeds may be sown in spring or autumn, and 
they should be treated as other hardy annuals. 

(Babington, Manual; Don, Gardenedt Dictionary.) 

CALABASH, a name given in the West Indies to the fruit of the 
tree called Cretcentia Cujete by botanists. [Crescentta.] 

CALA'DIUM, a genus of plants belonging to the natural order 
Aroidctr, and to the tribe Caladiece. The flowers are xflonoocious, and 
the calyx and corolla are absent; the male flowers have many-criled 
peltate anthem, disposed in a spike at the end of the spadix; the 
female flowers have the ovaries inserted at the base of the spadix, no 
style; the fruit is a 1-celled berry with many seeds. A great number 
of species of this genus have men described. They are frequently 
cultivated in this oountry for the sake of their spotted stems and neat 
green leaves, which are rarely disfigured by any of the accidents whioh 
affect other stove-plants. They have the same general appearance as 
the species of Arum, and also resemble them in physical and chemical 
properties. 

C. Seguinum, Dumb-Cane, is a caulescent subereot plant with oblong 
cuspidate leaves, and the spadix shorter than the oblong spathe. This 


plant is a native of South America and the West Indies. It grows to 
a height of five or six feet. It secretes an acrid poison, so that when 
any part of the plant is chewed the tongue swells and the power of 
speech is lost. It is on this account called'Dumb-Cane.’ Sir William 
Hooker, in his ‘ Exotie Flora,’ relates the case of a gardener who 
incautiously bit a piece of Dumb-Cane : “ His tongue swelled to such 
a degree that ho could not move it; he became Utterly incapable of 
speaking, and was confined to the house for some days in the most 
excruciating tormonts.” The juice is stated to impart an indelible 
stain to linen. Notwithstanding its poisonous nature, P. Browne 
says that, in common with tho Arum ovatum, its stalk is used to bring 
sugar to a good grain when it is too viscid, and cannot be mode to 
granulate with lime alone. In the districts where it grows tho natives 
use a decoction of the stem os a bath and fomentation in dropsy, and 
the rootstock is used in obstinate constipation and in long-standing 
gout. The negroes use it os an anti-aphrodisiac. 

C. tagitlifolinm, Brazil Cabbage, is stanzas, with sagittate acumi¬ 
nate leaves, the spadix shorter than the spatne, which is o vate-cucullate. 
This plant is a native of the West Indies, and is called by the French 
Chou-de-Bresil, and by the Gormans Essbar Arum. In appoarance 
it resembles Arum eolocaria, and is used for the same purposes. Both 
the leaves and rootstock of this plant are eaten. The leaves are 
boiled and eaten as ooleworts; the rootstock is not considered so great 
a delicacy ns the leaves. Of all the eatable Aroideat, this appears to 
be the most extensively cultivated. It is found in the East and West 
Indies, in China, Japan, New Zealand, and the South Sea Islands. 
When raw the rootstock contains a certain amount of the poisonous 
secretion of tho family, and like the potato has an acrid unpleasant 
flavour, which entirely disappears in cooking. The leaves aro very 
soft and glauoous, from being covered with a fine silky hair, and in 
many places are used instead of plates and dishes. 

U. ucuUntum resembles the last: its leaves are peltate-cordate, and 
its spathe ovate-lanooolate. It is also a native of South America, and 
is cultivated on account of tho Btaroh contained in its rootstock, it 
possesses properties similar to the last. 

C. arboreteent is a pouonous species, though not so virulent os the 
Dumb-Cane. Merat says that it was formerly used for wetting the 
mouths of negroes as a punishment for slight misdemeanours. 

(Loudon, Cyclorpccdia of Plants ; Lindley, Natural System ; Burnett, 
Outline! of Botany ; Bischoff, Mcdieinisch-Pharmaceutische Botanik.) 

CALAMINE. [Zinc.] 

CALAMINT. [Calamintha.] 

CALAMINTHA, a genus of plants belonging to the natural order 
Lamiace.tr, and the tribe Satureiinece. It hns the apices of tho stamens 
couniveut under the uppor lip of the corolla; the anthcr-cclls at 
length divergent, connective, subtriangular; tho upper lip of the 
corolla straight, nearly flat, the lower patent trifid; tho calyx ‘2-lipped 
and 10-13-nerved, throat hairy; the flowers whorled, axillary or spiked. 
This genus was constituted by Moench, and contains several species 
which woro placed under Thymus and Clinopodium by Smith, in 
Melitta by Bentham, and one in Acinot by Hooker. Koch in his 
‘ Flora Gormaniea’ follows Mocnch, and also Babington in his ' Manual 
of British Botany.’ There aro four species of this genus, common and 
well-known plants in Great Britain. 

C. Nepvta, Lesser Calamint, Cat-Mint, Balm or Field-Balm, lias 
leaves ovato, obtuse, serrated, pale beneath, shortly stalked; calyx 
subcamponulate, obscurely 2-lippod, teeth all nearly the same shape, 
the upper ones slightly shorter; nuts roundish, almost smooth ; 
cymes dichotomous, many-flowered. This is not a common plant, 
and is found on dry banka. It has a strong aromatic smell not unlike 
that of penny-royal, and a pungent taste. Cats are said to he fond of 
the smell, and hence its name cat-mint. An infusion of the loaves is 
recommended as a tonic and stimulant in flatulence and colic. This 
and tho other species possess the volatile oil whioh is found in the 
whole order, and hence they all have a more or less powerful medicinal 
action. 

O. officinalis (Thymut Calamintha, Smith; Melitta Calamintha, 
Bentham), Mountain-Balm, Common Calamint, has broadly ovate, 
rather acute, slightly serrated leaves, green on both sides, seated on 
longish stalks; the calyx tubular, ventricose in front, distinctly 
2-lipped, teeth of the upper lip triangular, of the lower twice as loug, 
and aubulato; nuts roundish, covered with impressed dots; cymes 
scarcely dichotomous, few-flowered. 

C. Acinot (Acinot vulgaris, Persoon; Acinot thymoida, Moench), 
Basil-Balm, or Basil-Thyme, lias ovate subsermtp acute leaves with 
revolute margins ; tubular gibbous calyx distinctly 2-lipped, the 
upper lip with short triangular teeth, the lower one with subulate 
teeth, all converging in fruit. It is found in dry gravelly places, and 
in corn-fields throughout Europe. 

C. Clinopodium (Clinopodium vulgare, Smith), Wild Basil, Bed-Foot, 
has ovate obtuse leaves, rounded below, slightly orennte; whorls 
equal, many-flowered; bracts setaceous, as long as the ealyx. Common 
in dry bushy places, in Europe; it is also found in America, but has 
probably been introduced there. 

(Babington, Manual; Bentham, Labiatarum Genera et Species.) 

CALAMITES, one of the most frequent and characteristic genera 
of fossil plants. It is found abundantly, but not exclusively, in the 
Carboniferous system of strata, and generally in tho sandstones and 
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shales which alternate with coal Catamite* Suckovii occurs in most 
European and American Coal-Fields. Galamite* arenaceu* occurs in 
the Buntcr Sandstein. We have found traces of a Catamite* in the 
Ked Marl series of Worcestershire. [Coal Plants.] 

CALAMOPHILUS, a genus of Birds belonging to the family 
Parukr and the tribe Irumoret, sub-tribo Dcntiroatrea. C. biarmicua 
of Yarrell is the Pam* biarmicu,a of Pennant and other writers. This 
bird is common in Great Britain, and is known by the name of the 
Boarded Tit. [Pamdjb.] (Yarrell, Britiah Bird*.) 

CALAMO'PORA, the generic title applied by Goldfuss to many 
Fahcozoic Corals, for some of which Lamarck employed the name of 
Favorite*. 

CA'LAMUS, a genus of Palms the different species of which yield 
the Rattan Canes of commerce. Although a genuine palm, yet from 
the slender steins and general habit, it has more the look of some tall 
gross, and has beon considered as one of the links in the chain of 
organisation which connect the Orasses with the Palms. Blume gives 
the following account of the flowers and fruit:—Polygamous-diascious, 
or dioecious; sputhes several, incomplete; flowers sessile, in spikes; 
calyx 3-toothed or trifld; petals 3, united at the base; stamens 
0; filaments Bubulate, connected at the base into a cup; anthers 
arrow-shaped, fixed by tho back. The rudiment of an ovary: - 
female: ovary 3-colled, surrounded by a stuminiferous cup, which 
is usually sterile; style scarcely any; stigmas 3, distinct or com¬ 
bined ; berry protected by scales overlapping each other downwards, 
1-seeded; seed surrpunded by a succulent flesh; albumen uneven 
in tho circumference, even in the inside, or near even in tho circum¬ 
ference and ruminated internally; embryo at the base; loaves pinnated. 

Tho species are principally fuund in the hotter parts of the East 
Indies, where they grow in the forests, climbing over trees and bushes 
to a greater extent than any other known plants. Tho stem of 
Cnlamna verm is described as being 100 feet long, that of O. oblongna 
300 to 400 feet, of C. rndentum upwards of 500 feet, and of C. extemua 
as much as 600 feet; Rumphius even states that one kind attoiim the 
extraordinary longth of 1200 feet (vol. v. 100). It is closely covered 
over by the tubular bases of the leaves, tlirough which it is drawn by 
the eanc-gathcrers when green; afterwards it is dried in the sun, and 
then is ready for market. These cones are extensively UBed for tho 
sake of the hard flinty coating of their stems, which are readily split 
into strips, from which tho bottoms of chairs and similar articles are 
manufactured. It is not possible to say from what particular spocies 
the canes of the shops are obtained, it being probable that many are 
gathered indiscriminately; O. Botang has however been said to furnish 
the stouter, and O. Scifrionum the slenderer sorts. The flesh that 
surrounds tho seeds of this genus is a delicate article of fond; limpid 
water flows from the stems when cut through ; and finally the young 
shoots of some of them, while still tender, are roasted or boiled, 
chopped small, and Iteing fried with popper and gravy, are said to 
furnish a very delicate dish. 

It is not a little remarkable that notwithstanding the polished 
surface of the stem, almost all the other parts except the fruit should 
bo furnished with stiff hairs and even prickles. The prickles are 
usually hooked backwards to enable the plants to raise themselves 
upon tho trees among which they grow in their native forests; and 
to assist them in this operation the terminal pinmo of the pinnated 
leaves are shortened, hardened, and also hookod backwards. Several 
species are copiously described in Rumphius’s * Herbarium Atnboi- 
nonse,’ (vol. v.) under the name of Palmijnncus. Dragon’s Blood or 
Djumang, is tho produce of a species of Calamua. Those which chiefly 
yield it are the C. petrwua (Lour.), C. rndentum (Lour.), C. rerua 
(Lour.), and G. Draco (Wilkl), of which the last throe were by 
iiinnieus reckoned mere varieties of the C. Botany (Linn.). They are 
natives only of Hindustan, Cochin China, and the Moluccas. The 
ripe fruits are covered with a reddish-brown dry resinous substance, 
which is the Dragon’s Blood. In this Btate they are collected, and 
allowed to remain in rice-mills till the resin drops off. The resin is 
afterwards melted, oithor by the natural warmth of the air or by arti¬ 
ficial heat, and then moulded into the different forms in which it 
occurs in commerce. Another mode of obtaining it is as follows:— 
The ripe fruits are shaken in bogB, and the resin so obtained is formed 
into pieces about tho size of a bean, which are then wrapped up in 
leaves; this kind is much prised in the East Indies. A second sort is 
procured by throwing together the fruits after they have been treated 
in the foregoing manner, melting them in the sun or with a slow fire, 
and collecting whg£ exudes, which is then formed into small four- 
cornered cakes. A third sort is obtained from what remains after the 
two foregoing processes, being run out and formed into round cakes, 
which contain hard portions of the fruit. According to other 
accounts, the finest sort is procured by exposing the fruits to the 
vapour of boiling water) and scraping off the soft resin as it exudes. 

CALA'NDRA, a genus of Coleopterous Insects belonging to the 
section Rhynchophora, and family Curculionidai. It has the following 
characters:—Antennae eight-jointed, geniculated, and Inserted behind 
the middle of tho rostrum (that is, towards the base); the six joints 
following the basal one are short, the apioal joint forms a large knob, 
generally somewhat hatchet-shaped, having the apex soft and spongy; 
rostrum long, and slightly bent downwards; thorax rather long and 
depressed, narrower in front than behind; body somewhat depressed 


and pointed at the apex; elytra shorter than the abdomen; legs 
short, tibiso armed with a spine; tarsi four-jointed, the penultimate 
joint bilobed. 

The well-known Corn-Weevil (C. granaria), which commits so 
much havock in our granaries, belongs to this genus : it is about 
one-sixth of an inch long, or rather less; of a pitchy-red colour; the 
thorax .is coarsely punctured, and the wing-cases are deeply striated; 
the Btria) are minutely punctured; the legs and antenna) are red. 

This little insect bores a hole into the grain with its proboscis, in 
which an egg is deposited; the egg turns to a little grab or larva, 
which devours the whole of the insido of the grain, leaving tho husk 
entire. This quantity of food is just suifiuient to mature tho grub: it 
then turns to the pupa, and afterwards to tho weevil, which easily 
breaks through the husk, and is then at liberty to proceed as its parent 
did. When wheat is suspected to contain these little wcovils or their 
grubs, that which is affected may bo easily discovered by throwing 
the whole into water; that which is good will sink, while the rest 
will float. 

Another species of Calandra (C. Oryzte, Linn.) closely resembling tho 
corn-woevil, from which howevor it may be distinguished by its having 
four red spots on its elytra, attacks the rice grain in the same way os 
the ono above mentioned does that of the wheat 

C. Palmarum, a largo species, being about an inch and a half 
in length, lives during its larva state on the pith of the palms of .South 
America. It is of a dull, velvet-like block, and has the proboscis fur¬ 
nished with a brash of black hairs on the upper port near the apex. 

Tho larva of this species, which is called by the natives tho Ver 
Palmiste, is considered by them a great dainty. 

CALAPPA, a genus of Brachyurous Decapod Cruatacea, separated 
by Fabricius, and formerly embracing the genus Jlepatua of Latreillo, 
though now restricted to the following form. 

Generic Character:—External and internal antemuc similar to those 
of the Crab (Cancer) properly so called, third articulation ofthe pedi- 

", i (picds-mftchoires exterieurs) terminated somewhat like a pointed 
ook; chela) equal, -very large, compressed, with their upper edge, 
which is notched or crested, very much elevated, and fitting exactly 
to tho external bonier of the shell or carapace, ho as to cover the 
entire region of the mouth; tho rest of the feet short and simple; 
carapace short, convex, wider posteriorly than anteriorly, and forming 
behind a vaulted shield, under which tho posterior legs are hidden 
when- the animal is in a stato of repose; eyes mounted on Hhort 
pedicles, and at a short distance from each other. 

The genus is well marked by the peculiarities of the shell and 
chelae, with which last, as with a shield, tho Calappce cover the 
mouth and anterior ports, at tho same lime contracting up their feet 
beneath the posterior vaults of tho shell, under whose hard protection 
their vulnerable parts are comparatively secured from the attacks of 
their enemies. They are called by the French, Migranes, and also 
Ooqs de Mer, from their crested chelae, os well as Orabes Honteux, 
from their appearing to hide their hems and smaller limbs behind 
their largo chela). Their geographical distribution is wide. The 
species are recorded as inhabiting tho seas of the Indian Archi]>elago, 
and of Australia, the Pacific and Atlantic oceans, tho sons of South 
America, Ac. Tho proximate form is found in the genus (K'thru 
of Leach. [IEtiira.] 

We select as on example C. granulata, an inhabitant of the Medi¬ 
terranean Sea, and found, according to M. ltisso, most frequently in the 
fissures of rocks 
near Nice, where 
these crabs reach 
to the depth 
of 90 foot. The 
some zoologist 
says, tliut the 
females deposit 
their eggs in 
summer; and 
that there is a 
variety whose. 
shell is six- 
toothed poste¬ 
riorly, and 
whose general 
colour is pale 
rose, with whit¬ 
ish feet and. 
brown nails. 

The following 
is Desmarest’s 
description of 
O. granulata 
Carapace verra- 
cose, marked 
with four longi¬ 
tudinal sutures, 

and having on each side before it begins to dilate Beven teeth, threo 
short and obtuse, and four more strong and pointed upon tho borders 
of the enlarged part, with two other smaller ones entirely bohind ; 



Oalappa granulata. 

a. The Crab with the limbs exserted; b, the right chela. 
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front bidentated; colour, that of flesh sprinkled with spots of carmine 
red; length 2i inches; breadth 3 inches, 6 lines, French. 

CALATHI'DIUM, a modem name for the flower-head of the plants 
called CompoiiUr, the common Calyx of Linweus. It consists of a 
flattish or conical cellular disk, called the Receptacle, upon which a 
number of small flowers ore very compactly arranged; and its surface 
is either naked and even, except so far as tho scars left by the attach¬ 
ment of the flowers render it otherwise, or covered with hairs, 
bristles, or scales, namod Puletc. Its margin is uniformly furnished 
with one or more rows of small leaves or scales which inclose the 
flowers as within a cup. The form, number, texture, and proportions 
of these scales often afford good generic characters. In reality, a 
Colathidium is a short spike of inflorescence, the receptacle being the 
depressed axis, its palem bracts, and tho external scales being other 
bracts in a more perfect state. The Daisy, the Dandelion, and the 
Sunflower, offer illustrations of this form of inflorescence. 

UA'LATHUS, a genus of Coleopterous Insects belonging to the 
soction Qeodephnga and family JIarpalidte. It lias the following 
characters:—Body elongate, somewhat ovato, slightly pointed pos¬ 
teriorly ; thorax wider bohind than before ; anterior torsi with the 
three basal joints dilated in tho males; claws dentate beneath ; palpi 
with tho terminal joint almost cylindrical, and truncated; lubrum 
transverse, und slightly emurginutud anteriorly. 

Upwards of twcuty spocics of this genus lrnvo been discovered, 
almost all of which we European. Their general colouring is black 


almost all of which are 
\ 



C'lilnffiKH tutus. 


If any crystal of ealespar, whatever its form, be carefully examined, 
on appearance inchoating a tendency in its substance to break or split 
in the direction of three planes symmetrically related to the form 
may be perceived, and by a gentle blow the whole is readily reduced 
to fragments, each of which may with a little care be brought to tho 
form of the rhombohedron represented in fig. 2, the faces of which 
are parallel to the three planes of cleavage abote mentioned. This, 
in the language of Haiiv, is the primitive form of culcspor, and 
represents, according to his theory, the shape of the ultimate mole¬ 
cules or atoms of carbonato of lime, by the aggregation of which, 
according to certain laws, its various crystals are produced. Although 
this rhombohedron occurs rarely or never as an unbroken crystal of 
pure carbonate of lime, it is nevertheless the most convenient ground- 
form, to the axis of which the faces of all other crystals of this 
substance may be referred, and it is therefore selected for that 
purpose. These forms, although for exceeding in number those 
observed in any other mineral species, are however (omitting the 


Their general colouring is black 
or brown; one or two metallic- 
coloured species however are 
, known. In England eight species 
have been enumerated, most of 
which are common. Four species 
may bo found under stones and 
rubbish in tho neighbourhood of 
Loudon; of these U. cistiloidat is 
exceedingly common, frequently 
being met with in pathways, Ac.; 
it ib about half an inch long, anil 
of a black colour; the autemuc 
are pitchy block, with the basal 
joint rod ; the legs are block, and 
in some specimens red. The 
wood-cut here given of C. lain* 
wiil enable the reador to form ail 
idea of their general appearance; 
it is a very rare species in this 


country, and differs chiefly from the one above mentioned in its greater 
width, and tho thorax haring the lateral margins of a reddish hue. 

UALUA1RK DROSSIER, the coarse caluaroous building-stono of 
Paris, which, geologically speaking, is coeval with the blue clay of the 
basin of Loudon, uiul contains many identical shells. These con¬ 
stitute tho types of the Ko<4be Tertiary series of Mr. Lyell. 

CA'LCAR, a genus of Coleopterous insects belonging to the section 
Htitromtm and family TencbrUmuUe. This genus is distinguished 
from the allied genera (Jfj/popltltrus, Apia, Ac.) by having the body 
linear, the bend omargiuuted anteriorly, and tho three or four terminid 
joints of tho autemue nearly globular; tho thorax is longer thun 
broad, truncated anteriorly and posteriorly, and of newly equal width 
throughout. 

CALCAR, or Spur, in flowera, is a hollow projection from tho base 
of a petal, and has usually a conical figure, it was called Neotwy by 
Linmuus, but it rarely secretes honey. Its use is unknown. The 
spurs of soma of tho Orchidacem are several inches long, and many 
times longor than the flowers to which they belong, hanging dowu 
like vegetable tails. 

CALCAREOUS SPAR. Under this term it is usual to inolude 
only those varieties of Carbonato of Lime which oocur in distinct 
individual crystals of the rhombohedral system, the name never being 
used to denoto Arragonite, or any crystals of cwbonate of limo 
belonging to the prismatic system; nor is it usual to apply it to those 
more or less crystalline limestones of which marble is the purest 
variety, where each crystal is so embedded in the moss os to have 
lost all individuality. In a word, these rooks are of such importance 
and interest that they do not admit of our treating them as a miuera- 
logioal variety, but as masses formed by the aggregation of numerous 
cryatuls of it. These are noticed therefore under the heads Limestonk 
and Marble, while we shall here confine ourselves to the individual 
crystals of which the others are composed. „ 

This substance presents us with one of the most interesting objeots 
which can engage the attention of the mineralogist, not only on 
account of tlyi important part it plays in the geological structure of 
the earth, boing frequently almost the sole ingredient of beds of rock 
of great thickness and extent, produced at every geological epoch, but 
alco from the beauty and diversity of its crystalline fornu, and from 
the peculiarity of several of its physical properties. The study 
and a correct knowledge of this mineral species have also become 
of still greater importance Bince the discovery of the principles of 
isomorphism, by which it is shown that it is the most perfectly 
developed individual of a very large class of the mineral salts of 
carbonic acid, of which it may consequently be considered the type. 
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regular hexagonal prism, c, and its terminal faces, o, fig. 6) but of 
two kinds, being either rhombohedrons, of which varieties are repre¬ 
sented in figi. 1, 2, 3, and 4, or scalinohedrons, one of the most 
common of which is seen in fig 5. Their relations to each other and 
their combinations have been developed principally by Haiiy, 
Bournou, and Monteiro, by whom no leas than 30 different rhom- 
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bohedronB sod SO aoalinobedrons have been distinguished. Ae might 
naturally be expected, the combinations resulting from so large a 
number of simple forma are exceedingly great, and Boumou, who has 
written a treatise of three thick volumes on this mineral and Arra- 
gonite, has distinguished no less than 700 varieties of form. Of these 
1S4 are described in the large work by Hatty, accompanied by very 
accurate drawings of each. 

A general knowledge of the crystalline form of this mineral may 
however be easily obtained by acquiring a knowledge of the relation 
of the.facea of the five simple forms and the hexagonal prism referred 
to above; as in almost all the more ordinary combinations the general 
feature of the crystal is produced by one of these. The fig. 2, which, 
as has been already stated, is considered os the ground-form, is a 
rhombohedron, the faces of whioh are inolined to each other in the 
terminal edges at 105° 5'. This form, though exceedingly rare in pure 
ealespar, is however the prevailing crystal in the nearly allied species 
produced by the combinations of the carbonates of lime and magnesia, 
as will be seen by referring to the article Dolomite. In deter¬ 
mining the relations of any form, the position of the planes of this 
rhombohedron in reforenco to the other parts must first be fixed, and 
this is readily accomplished in every case, owing to cleavage-planes 
running parallel to its faces. This being determined, all other rhom- 
bohedrons are at once divided into rhombohedrons of the first order, 
such as fig. 4, whioh have their faces situated as the faces of the 
ground-form, or into rhombohedrons of the second order, tho faces 
of which aro situated as the edges of the ground-form, as is the case 
with figs. 1 and 3. 

The rhombohedron fig. 1, which may thus he seen to belong to the 
second order, is readily recognised by having its faces g making the 
same angle with the vertical axis A B (fig. 2) as the tonninal edges of 
the ground-form, so that in a combination the torininal edgo of tho 
ground-form is truncated by the plane g. This rhombohedron, which 
iB called the first obtuser, has the angles at the terminal edges 
135" 57', and has with the same breadth its vertical axis one-half 
that of the ground-form. It is one of the most common of the 
rhombohedrons, and is frequently found alone, but still more 
frequently in combination with the hexagonal prism, producing tho 
form seen in fig 7. It occurs frequently at Andreasberg, in the 
Harz, and in tho mines of Derbyshire. 

The rhombohedron fig. 3 is also of the second order, and is called 
the first obtuser: its terminal edges correspond with the long diago¬ 
nals of the faces of the ground-form, and therefore, with the same 
breadth, its vertical axis is double that of tho other: the inclination 
of tho faces at the terminal edgon is 78° 51'. In combination with the 
ground-form, if the facos/predominate the form P appears ns trun¬ 
cations of the terminal cdgeH; if P predominates, tho faces of / 
produce truncations of the six lateral angles, the edges of intersection 
Ixdug parallel to the inclined diagonals of P for two faces, and with 
tho horizontal one for the third. 

The rhombohedron fig. 4 bears to fig. 3 the same relation as this 
does to.the ground-form, the terminal odges of tho first corresponding 
with the inclined diagonal of the second : the inclination of the planes 
to each other in the terminal edges is 55° 50'. 

Pig. 5 is one of the most common sealinohedrons, anil is commonly 
known as the Dog’s-Tooth Calcspar, and is found frequently in Derby¬ 
shire and other localities. It bears a close conneotion with the 
rhombohedrons P and m, having tho lateral edges of the first and 
terminal odges of the latter, so that in combination with tho first the 
form fig. 8 is produced, and with the second it forms a bevelmcnt 
of tho terminal odges : the inclinations of the faces in Hie tonninal 
edges are respectively 104° 38' and 144° 24'. This form frequently 
occurs as twins, formed by two crystals growing on each other, their 
principal or vertical axes being in the same right line, and the two 
crystula so situated that the obtuser terminal edges of tho one abut 
on those of the other, and the acuter on tho neuter. 

This mineral may be recognised by its perfect cleavage parallel to 
the faces P: the specific gravity of the purest crystals is 2*721; and 
the hardness is in the scale of Mohs 3, being situated between gyps 
and fluor-spar. It is of itself colourless, but frequently occurs of 
various tints of yellow, green, red, brown, and even black, from tho 
admixture of impurities. Its glance is vitreous, with tho exception 
of the terminal face o, which generally presents a mother-of-pearl 
lustre. It is usually more or less translucent, and when transparent 
produces in a remarkable degree the double refraction of light: this 
property is beat seen in the varieties obtained from Iceland, and 
hence known as Icoland-Spar, and occurs as the ground-form, being 
in fact merely broken fragments of other larger crystals. 

The following are the names of the more common varieties of Cal¬ 
careous Spar:—Iceland Spar, Satin Spar, Chnlk, Hock Milk, Caloareous 
Tufa, Stalactites, Stalagmite, Limestone, Oolite, Pisolite, Argentine, 
Fontainhleau Limestone, White and Clouded Marbles, Statuary Marble, 
Compact Limestone, Stinkstone, Anthraoonite, Plumbo-Calcite, Mine¬ 
ral Agaric, Ac. 

CALCEDONY. [Agate.] 

CA'LCEOLA, an extinct genuB of Braehiopoda, which occurs in 
the Palaeozoic Strata, and especially i# the middle group. Calceola 
tandalina occurs in this position in the Eifel, sad in South Devon. 

CALCEOLA'RIA, a genus of very ornamental herbaceous or 


ihrubby plants, belonging to the natural order Scrophulariacca. Its 
distinctive characters are principally, the flowers being diandrous, 
with a two-lipped corolla, the lower lip of whioh is much larger than 
the upper, ana inflated so as to resemble a bag. All the species are 
South Amerioon, and are confined either to tho western side of the 
Cordilleras, or to the southern extremity of the continent and its 
adjacent islands: in Chili and the mountainous parts of Peru they 
are bo common as to give a peculiar appearance to tho vegetation. 
Some of them aro lowlandem; others inhabit the highest parts of the 
AndeB in the districts just below the regions of lichens and mosses; 
and thus, if both their wide geographical distribution and the various 
elevations at which they occur are taken into account, they aro exposed 
to every kind of climate between those of England and Tlarbary. 

The greater part of the genus has yellow flowers, a few have purple 
ones, and here and there in nature species occur with the two colours 
intermixed, by the addition of spots of purple to the yellow ground¬ 
colour, the latter changing the former to a deep rich brown. By 
intermixing artificially the two colours natural to the genus a pro¬ 
duction of hybrid varieties has resulted, and some crosses of extra¬ 
ordinary beauty have been obtained, especially from C. integrifvlia, 
corymbosa, arachnoidea, Chilomsis, ermatiflora, riscosissima, Ac, 

CALCITE. [Calcareous Spar.] 

CALEDONITE. [Lead.] 

CALENDULA. [Alauda.] 

CALE'NDULA, a genus of plants belonging to the natural order 
Compositor, the sub-order Corymbifcrir, the tribe Cynavew, the sub- 
tribe Calendnlncete, the division Calenduleir. it has an involucre of 
two rows with equal scales; tho flowers of tho ray ligulnte, pistil- 
liferous, fertile; the Btyle divided at top into two stigmata; tho 
flowers of the disk hermaphrodite, barren, tho style undivided; the 
achenia unequal, curved, toothed, or muriented. 

V. arventns, Fiold-Marigold, has the achenia cymbiform, nmricatcd, 
incurved, tho outer ones lauceolato, subulate, muricated on tho back. 
This plant is common on the continont of Europe, and is found in 
immense numbers in some of the vineyards of tho Rhine. 

U. officinalis, Common Marigold, has cymbiform achenia, all of them 
incurved, and muricated. This is the Bouci du Jardiu of the French, 
Gold-Blumo of the Germans, and Furrancio of the Italians. Although 
common enough now in the gardens of Great Britain, and frequently 
found wild, it is not a nativo of theso islands, and has been introduced 
from tho south of Europe. This plant is agreat favourite ingardei.s, 
and continues to blossom till tho approach of winter. It is often 
grown in churchyards in this country, ami in cemeteries on tho 
Continent, but thiB practice does not appear to bo connected with any 
superstition. There are several varieties of this plant found in gardens, 
ns the orange-coloured, the lemon-coloured, and the double, it 
hod formerly numerous virtues attribute 1 to it, but indejwndcnt of 
Uie bitterness of the tribe to which it belongs, and a l-atlier morj 
powerful volatilo oil than is found in other species of tho order, it 
possesses no active properties. The liovrers are used in souio parts of 
the country to give a yolluw colour to cbeeso. In tho (.'lock of Flora 
of Linnrcus, it is said to open its flowers at nine in the morning and 
to close them at three in tho afternoon. C. pUtriaUs has been named 
from its flowere closing at the approach of raiu. The petals of these 
plants are sometimes employed to lidulternto saffron. 

(Loudon, t'nrycloptrdia of Plants ; Koch, Flora (lermanira.) 

C!A L1DHIS, a genus of Birds belonging to tho order Urnllntores and 
the family Charadriidtr. It has the following characters :—Beak os 
long as tho head, straight, slender, flexible, compressed at tho base, 
with tho point dilated and smooth; nostrils basal, lateral, narrow, 
longitudinally cleft in the basal furrow, which extends to tho smooth 
point of tho beak ; wings of moderate length, pointed, tho first quill- 
feathor the longest; legs of mean longth, naked above the tarsal 
joint; feet with tlireo toes, all directed forwards, with a very small 
connecting membrane at their base. Gould, in his ‘Birds of Europe,’ 
regards the Knot (Tringa can tit ns) or a species of Calidris. With this 
exception the only British bird which is a species of this genus is 
V. armaria, the Simderling. It is an inhabitant of most of tho shores 
of Great Britain and Ireland. It obtains its food by probing the 
moist sands of tho sea-shores, from which it obtains minuto, Jf ollusca, 
shrimps, annelides, Ac. It visits tho shores of Sweden, and is stated 
to breed still farther north. Sir John Richardson says it breeds on 
♦he coasts of Hudson’s Bay. It does not appear to breed in tho British 
Islands. (Yarrell, British Birds.) 

CALI'GUS, a genus of Entomostracous Crustacea, separated by 
Muller, in which Latreille and Lamarck include the genus Pandarus 
of Leach, but which Desmarest places under .the fourth sub-division 
or race of Paecilopoda: namely, those which havo fourteen feet, of 
which the six anterior are unguiuulated, the fifth pair being bifid with 
tho last joints fringed witli fine hairs in Hie form of cilia. 

It has the body depressed, having its anterior portion covered by a 
meipbranous shell in the form of a shield, narrowed posteriorly. 
Abdomen narrower, of an elongated oval.or nearly square sliapo, and 
terminated by two elongated antennas-like processes, cylindrical and 
simple. There are two small conical antenna: situated on the anterior 
border of the head, and directed laterally, and at tho internal base of 
these are placed the two distant eyes. Beneath the boad there is an 
obtuse beak.. 
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Caligut, together with Argulut, and other of its congeners of the 
family Siphonoetomata, are commonly known among the fishermen os 
Fish-Lice. But Caligut is without the cupping-glass-like suckers, by 
which Argulut adheres to its slippery supporters; and tho hooks of 
the anterior duum of feet are the principal organs by which the former 
holds on to the fish. [Akoulus.] 

Argulut and Caligut are now usually regarded as types of distinct 
families Argulida and Caligula. Argulut is tho only genus in the 
family Argulida. With Caligida are included the following British 
genera, Lepcopthirus, Chalimut, Trebiut. 

Ur. Baird, in his 'History of the British Entomostracous Crustacea,* 
describes four species of Caligut as natives of Groat Britain. 

C. Mulleri is' found parasitic upon the Cod ( Marrhua valgarit) the 
Brill or Brett (Rhtmbut vulgaris) and ujion several 
other fishes. The following description is from 

Female.—Carapace oval, rather longer than broad, 
narrower at upper extremity; frontal plates of 
considerable size, notched in the centre; lomules 
AUBSsSi well developed; an ten nee of considerable size; 

basal joint laige. Thorax shorter than the cara- 
■B pace, about half the size; penultimate joint very 

small, of an elongate diamond shape; lost joint 
H nearly (quadrilateral, and lobed at the posterior ex- 

I I tremity. On each lobe there nre two very small 

/ l tubercles, each of which gives off two short setic. 

I \ Abdomen very short and rounded, broad°r than 

X long; caudal plates terminated by threo tolerably- 

| long jd umose soto; internal fork with simple short 

I obtuse branches; second pair of foot-jaws very 

I long, tho last joint boing narrow, long, and ternu- 

, / natal by two curved claws, one longer than tho 

Caligm Miilla i. other; fourth pair of legs stout, the first joint 
View of buck. * broad and thick, tho last ending in one long 
stout curved claw, which is serrated on its inner 
odge, and two short ones; oviforous tuties of considerable length. 

Hale. — In the malo the lost joint of thorax is considerably smaller 
than in the female and mora rounded ; tho lobes much sharper, and 
terminated by the same tubercles, but of a larger size. Abdomen 
about two-thirds tho size of the last joint of thorax; second pair of 
foot-jaws largo. 

C. diaphanut is found on tho turbot, the gurnard, tho mackerel, the 
plnice, tho holibut, and other fish. 

C. rapa.c has boon taken on tho gurnard. Lough Neagh trout, brill, 
whiting, dory, and common dab. 

C. centrodonli, has been found on tho fins and tail of tho common 
Hua-Broam (Pagcllut ccnlrodonlut) alone. 

CALL A, a genus of plants belonging to tho Arum Tribe, tho most 
romarkuble species of which, C. Jithwpita, is now referred to llkhardia. 
[Riciiakdia.] 

CALLEI'DA, a genus of Ooloopterous Insects belonging to the 
section Tnmcatipennct and the family Drachinida. 

This group was separated from tho geuiis Tar us of authors, by 
Dejean, and is chiefly distinguished by tho specioa having tho penulti¬ 
mate joint of the tarsi bilobod. 

Upwards of twenty species of this genus are enumerated in Dejean's 
catalogue, most of which ore of brilliant metallic colouring, and inhabit 
the hottest climates, in l oth of which respects they likewise differ 
from tho typical species of Tarn*. 

CALLIANA8SA, a genus of Macmurous Decapod Cruitaoea, the 
cholic of which are vory unequal lKith in form and in their proportions. 
The carpus of the largest chela is transversal, and forms a common 
body wtw the olaw ; tho same joint of the other chela is elongated. 
The two posterior foot arc noarly didactylous. The external foliation 
of tho lateral fins of the end of the tail is larger than the internal. 
The carapace is slightly olongatod, smooth, and terminated suddenly 




CttUiantusa tubterranea. 

a. Intermediate antenna; b, external antenna; c, right chela. 

by • small beak. The abdomen is of considerable size, and nearly 
membranous. The other general characters ore those of Thalattina. 
[Thalabsina.] The only species known is Oallianatta tubterranea, 


which is found on the sands of the sea-shore washed by the tides on 
the French and English coasts. 

CAI.LIANIRA, or CALLIANYRA, a genus of Ciliograde Acalapha, 
established on no very sure foundations by Fdron and Leaueur, in 
their ‘ Memoir on the Pteropoda,' and considered by them to belong 
to the type of the Malacozoatria. It seems however from its strueturo 
that in its general character it is not far removed from Bertie, 
Lamarck, who perceived this relation, states that it was first estab¬ 
lished by Pdron, in manuscript, under the name of Sophia ; and the 
species described by him had, according to his account, a membranous 
gelatinous wing, divided into two huge folioles provided with cilia 
on their margins. 

De Blainville, who obsorves that Callimira is only known by 
figures and descriptions not very complete in their details, states that 
Slabber’s figure copied by Bruguifcres was drawn after an animal from 
the coasts of Holland, and that tlio description was taken from another 
belonging to the waters of Madagascar; information which Do 
Blainville acknowledges that he owes to Professor Vanderhoovcn. Do 
Blainville adds that M. Eschscholtz refers them to two different 
species. 

The following is the generic character given by De Blainville.— 
Body regular, gelatinous, hyaline, cylindrical, elongated, tubular, 
obtuse at the two extremities, and provided with two-pair of wing- 
shapod appendages, which develop themselvcH in largo foliations, and 
are fringed with a double row of vibratory cilia upon thoir edges. A 
pair of tentaculiform appendages, branched, and not ciliferous. A 
large transverse opening at one of the extremities, and probably 
another smaller ouo at the other. 

Example, Callianira triploptera. 



Callian ira trijtlojtleru . 

CALLl'CERA, a gonus of Insects of the order Itiptera and family 
Sgrphidtv, section Athcricera. This genus is a^ied to Ceria of Fubricius, 
and differs principally in havingtlie body shorter and wider in propor¬ 
tion ami silky. The second joint of the antennas is shorter than the 
last, and forms with it an elongated, compressed, slightly-curved club. 

CALLICHltO'MA, a genus of Coleopterous Insects of the section 
Ltmgkomet and family Cerambgeidtr, distinguished from the allied 
genera (Cerambgx, Phankocerm, Ac.) by having the maxillary palpi 
smaller than the labial, and shorter than tite terminal lobe of the 
maxilla). The posterior tibia) are generally much compressed. 

As in the genus Cerambgs, the species of this genus emit a vory 
agreeable odour. 

CALLI'CHTHYS (Limueus), a genus of Fishes belonging to tho 
section Abdominal Malaeojtttrygii and family Silurida. They are 
distinguished by the species having tho body almost entirely protected 
by four ranges of luge hard scaly plates: the hoad is also protected with 
plates of the same texture; the snout and under surface of the 
body are the only naked parts. The mouth is not deeply cleft, and 
is furnished with four long cirri, two from each corner; the teeth 
are very small; eyes small, and situatod on the sido of tho head. 

Tho species of this genus generally frequent rivers and streams. 
Like eels they'can live for a considerable time out of water, and os 
they are natives of hot climates the streams which they inhabit not 
unfrequently dry up: when such is the ease they are said to perform 
long journeys over land, directing their course to some other stream. 
In some instances they bury themselves in the mud. Their structure 
appears to fit them for these habits. 
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The genuB Callichthys appears to be indudod in the genus Cata- 
phractus of Willughby sod Ray and some others among the older 
authors. 

CALLI'DIUM, a genus of Coleopterous Inseots belonging to the 
section Longicomcs and family Cemmbycidm. It has the following 
characters:—Body depressed, thorax wider than the head, rounded 
at the sidos; antennas generally shorter than the body; palpi rather 
short, the terminal joint thicker than the rest, and truncated at the 
apex. Legs short; femora suddenly thickened towards the apex, 
eBpeoially in the males; tibiae simple. 

Callidium Bajulus is not an uncommon insect in this country. It 
lives during the larva state in fir-timber, and when it occurs plenti¬ 
fully is exceedingly destructive. The perfect insect is about three- 
quarters of an inch long, of a flattened elongate form, and dull black 
or pitch colour; the thorax is pubescent and has two smooth glossy 
tubercles on the disc; the elytra are furnished with a fascia (more or 
less distinct) of silvery-white hairs. 

Instances have been recorded of these inseots attacking the fir- 
rafters of houses, to which they are of course exceedingly injurious, 
and wo have known instances when the perfect insects, in order to 
effect their escape, have perforated the lead with which the house-top 
was covered* 

In many of the deal palings in the neighbourhood of London, and 
elsewhere, numerous oval-shaped holes (about a quarter of an inch 
in diameter) may be observed; these are formed by the perfect 
insoct of this species of Callidium to effect their escape, having 
passed through the larva and pupa states within the wood. 

Mr. Stephens in his ‘Catalogue of British Insects,’ enumerates 
thirteen Bpecies of this genus, but of these many havo undoubtedly 
boon imported in foreign timber. 

CALLIGONUM, a genus of plants belonging to the natural order 
Polygonacem, of which one species, C. Palladia-, yields in its roots an 
amylaceous gummy matter, on which the Calmucks feed in times of 
scarcity. The fruits and branches are acid, and are chewed by the 
same people to allay their tliinit. This plant is destitute of leaves, and 
grows in great abundance on the sandy steppes of Siberia. (Lindley, 
Vegetable Kingdom). 

CALLIMO'RPHA (Latreillo), a genus of Insects belonging to the 
order Lcpidoptera, section Nocturna, and family Lithostida (Stephens). 
It has the following characters:—Antennae slightly ciliated in the 
males; palpi small, three-jointed; legs moderate, the hinder tibiae 
each with two pairs of spurs; body slender, especially in the 
males; wings large, somewhat triangular, with the hinder margins 
rounded. 

Callimorpha Jacobian, the Pink Underwing, is a very beautiful and 
common moth. When the wings are expanded it measures about an 
inch and a half in width. The upper wings are of a greenish-black 
colour, with two round pink spots at the apex, and an oblong dash of 
the same colour, extending nearly the whole length of and parallel to 
the outer margin. Tho under wings are entirely pink, with the 
exception of tho maigins, winch are of the same tint as the ground¬ 
colour of the nppor wings. The head, thorax, abdomen, and legs 
are entirely black. 

The caterpillar of this moth is not uncommon in the neighbour¬ 
hood of London. In some situations it is found in the greatest 
abundance in the month of June, feeding upon the flowers of tho 
Ragwort (Senecio Jacobdsa) and often upon Groundsel ( Senccio vulgaris). 
It is of a bright yellow colour, with numerous slender black bands, 
and is sparingly covered with hair. The moth appears in the month 
of May. 

CA'LLIODON, a genus of Pishes of the section Acanthopterygii 
and family Labridw. This genus was separated from that of Scarus 
(Linn.) by Cuvier, and differs in the species having tho lateral teeth 
of the upper jaw divided and pointed; the upper jaw is also furnished 
with an inner range of small teeth. Scarus spinulbis of Quoy and 
Gaimard is given as an example of this genus. [ScAnns.] 

CALLIO'NYMUS, a genus of Fishes belonging to the Abdominal 
Acanthopterygii and family Gobiadtc. 

The species of this genus are known in England by the name of 
Drngonets. Their bronchia! have but a single small opening placed 
near the nape of tho neck; their ventral fins are widely separated, 
larger than the pectorals, and situated under the throat; the head is 
oblong and depressed; the eyes are placed on the top of the head 
and rather close together; body smooth and without scales; inter- 
maxillaries very protractile; teeth small, numerous, and placed on 
the jaws only; the anterior dorsal fin has the first ray elongated. 

Two species of this curious genus (remarkable for the peculiarities 
in the branchiae and ventral fins above noticed) are found on our 
own coasts. C. Dracumculus, the Sordid Dragonet, the Fox of the 
Kentish coast and the Skulpin of Cornwall, is the better known, being 
frequently met with at the mouth of the Thames. It is about 
10 inches long and of a reddish-brown colour above; the under 
parts, the head, pectoral and ventral fins uniformly white; the dorsal 
fins are of an immaculate pale-brown. 

C. lyra, the Gemmeous Dragonet, Yellow Skulpin of Cornwall and 
Gowdie of Scotland, very closely resefhhles the one above described, 
and indeed has by some been considered as the same species. There 
appears however to be very good grounds for separating them, inde- 
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pendent of the difference of colour. The prevailing hue of this 
species is yellow of various shades, with sappnirine stripes and spots 
on the head and sides of the body. The ventrals and caudal fins 
are bluish-black. 

In tho Sordid Dragonet the head bears the proportion of one to 
five df the whole length of the fish, and is of the form of an 
equilateral triangle: the distance between the eyes and tho nostrils 
is only equal to one diameter of the former. 

In the Gemmeous Dragonet the head is of an oblong-ovate form, 
and its length compared with that of the fish is as one to four; 
this species may also be distinguished from the former by its less 
depressed form. 



Gcmmcons Dragonet [CalUmymns lyra). 

Tho latter species has boen found on various parts of our'own coast 
as well as that of Ireland. It also occurs in the Mediterranean and 
on the coast of Norway. 

Tho Dragonets live at the bottom of the water, ns might be sup¬ 
posed from the disposition of the eyes. Their food consists of small 
shell-fish and worms. They are sometimes caught by the shrimpers 
whilst fishing. 

CALLI'STUS (Bonelli), a genus of Coleopterous Insects belonging 
to the family JTurpalidce (M'Leay). Tho following are its cha¬ 
racters :—Three basal joints of the anterior tarsi dilated in the males. 
Palpi with the terminal joint elongated, rather ovate, and terminated 
almost in a point. Antennas filiform and slightly compressod. 
Labrum transverse, emarginnted anteriorly. Head somewhat tri¬ 
angular. Thorax nearly heart-shaped. Body rather short and 
depressed. 

Only one species of this genus has hitherto been discovered, but it 
is found almost all over Europe: it is not uncommon in France, and 
is found beneath stones. In England it is rather scarce. 

This species, Callistus lunatus, is conspicuous in the cabinets of 
British insects for its beauty. It is about a quarter of an inch 
long; tho head aud under parts of tho abdomen ore of a greenish- 
black colour, the thorax is reddish-yellow, and the wing-cases nro 
yellow with six black spots, placed, two at the base, one on the diso 
of each elytron which extends to the outer margin, and two at tho 
apex; these spots are large, and occupy about one-half of the whole 
Hnrface of tho elytra. The antennae are black, with tho two basal 
joints yellow. Tho legs are block, with the base of the femora and 
tibite yellow. The head and thorax are very thickly punctured; the 
elytra are punctate-striatod. The upper parts, with the exception of 
the head, are devoid of glossiness. 

CALLITHAMNION. [Aw*.] 

CALLITRICHA'CKAS, Siarworts, the Callitriche Tribe, a small 
natural order of Achlomydeous Dicotyledonous Plants, consisting of 
a few obscure floating Bpecies, all of which belong to the gfknu Calli¬ 
triche. The distinctive character resides in the presence m several 
one-seeded carpels combined into a single pistil with two style*. and 
altogether destitute of any floral covering. Brown and many others 
consider the order related to ltaloragcrr. Lindley, who formerly 
placed it near Podostemacerr, now agrees with Endlicber that its 
proper position is near Euphorbiacea;, of which it may be regarded as 
an aquatic fonn. In the genus Callitriche the flowers arc without 
calyx or corolla, with 2 bracts at their base; 1 stamen ;• 2 ovaries, 
each 2-lobod and imperfectly 2-celled; the styles 2, subulate; 
the fruit dry, separating into 4 indehiscont carpels. Kiitzing 
has figured a deciduous calyx belonging to this genus. Five 
species have bcon described. Four of these are nativos of Great 
Britain. They are water-plants with smooth leaves, and are known 
by the name of Watcr-Starworts. C. vema is common in stagnant 
waters-and slow streams. U. platycarpa is* found on mud or in 
shallow water; seldom, and then apparently by accident, in deep 
water. C. pednncvlata is found in marshes; and Babington has 
described a variety, C. p. sessilis, which is found in lakes. 0. autum- 
nalit is found in streams, but is rare. The surface of G. vema-, and 
probably of tho other species, is covered with rosette-formed opidermal 
appendages. The same bodies are found oh ffippuris. (Lankester, 
British Association Transactions ; Babington, Manual of Botany.) 

CALLI'TRICHE. [Calhtbiohac**.] 

CALLITRIS, a genus of plants belonging to the natural order 
Couiferec. Dr. Lindley states, on the authority of Brongniart and 
Schousboe, that Sandarach is yielded by a species of this genus, the 
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C. quadrivalvis, and not from Juniperus communis, as is frequently sup- 
Mptxsed. He also adds that he has seen “ a plank two feet wide of this 
•ondaracli-Tree, which is called the Arar-Tree in Barbary. The wood 
Ji considered by the Turks indestructible, and they use it for the 
ceilings and floors of their mosques.” (Lindley, Vegetable Kingdom.) 

CALLU'NA (from *a\A bvu, to make beautiful), a genus of. plants 
belonging to the natural order Ericaceae. It has a 4-parted mem¬ 
branous coloured calyx, longer than the 4-oleft campanulato corolla, 
surrounded by- four green bracts; 8 stamens, with dilated filaments; 
the capsule 4-celled, the dissepiments adhering to the axis; the valves 
opening at the dissepiments, and separate from them. There is only 
one species of this genus, the Common Heath (C. vulgaris). It is a 
low tufted shrub with small sessile closely-imbricated keeled leaves, 
arranged in four rows, each leaf having two small spurs at the base, 
and nearly or quite smooth. The colour of the flowers varies from a 
deep red to a white, and numerous varieties have been named. This 
plant is common on every heath in Great Britain. Tho varieties arc 
ornamental when planted in the garden. They should be grown in 
a peat soil, and may be propagated by layers or cuttings under a bell- 
glass. (Babington, Manual of British Botany.) 

CALOOHO'KTUS, a beautiful genus of Bulbous Plants belonging 
to tho natural order IAliacere, and nearly allied botanically to the 
fritilluty and tulip, from both of which it is immediately known by the 
sepals being of a different form, colour, and texture from tho petals. 
Several species have been introduced into England from California, 
whore or near which country they are exclusively found wild. Their 
exact localities, and tho precise conditions of climato under which they 
occur, are however nearly unknown. It would appear that they 
inhabit a mild climate, subject to fains, and a moderately high tem- 
] >uraturo during their sooson of growth, but dry and cool subsequently. 
Accordingly it is found that in this country they do not succeed very 
well unless they are cultivated in pits whore they ore protected from 
frost and from water stagnating about their roots, and can be exposed 
freely to light and air when growing. They are so exceedingly im- 
patient of wet near their bulbs when not in a growing state, that 
prudent gurdonors take the precaution to dig them up and keep them 
diy from the tiino when the leaves aro withered to tho recommence¬ 
ment of their vegetatiou. Whon they are replantod they will scarcely 
bear any water until tho young leaves begin to appear above the 
soil. 

CALOPHYLLUM (from icahtit, beautiful, and pbKKoy, leaf), a genus 
of plants belonging to the natural order Guttiftrw. It has a bractless 
calyx, consisting of ft-om 2-4 unequal coloured sepals; 4 petals (some¬ 
times 2) opposite the sepals; indefinite stamens, free or connected at 
the base ; filaments short; anthers inserted by their base, 2-celled, 
bursting longitudinally; the stylo twisted, crownod by a large capitato 
stigma, which is usually lobed; fruit drupaceous, globose or egg- 
shaped, 1-ceiled, 1-seeded; the seeds large. The species aro trees, tho 
leaves of which have numerous truusverso parallel veins, which give 
them a very beautiful appearance. 

C. Jnophffllum has oblong or obovate obtuse leaves, usually ernargi- 
nate; round branches; loosely racemose flowers; racemes axillary, 
1-flowered ; usually opposite poduneles. This tree is a native of the 
East Indies, and often attains a hoight of 1)0 or 100 feet. It has 
large handsome leaves like those of a water-lily, snow-white fragrant 
flowers, and a fruit about tho size of a walnut. When the trunk is 
wounded it exudes a yellow viscid juice, which frequently hardens to 
the consistence of a gum. It is a common plant in Malabar, where it 
yields fruit twice a year—in March and September—and frequently 
attains the nge of 300 years. The nuts afford a fixed oil, which is 
expressed, junl used for burning in lamps, for muking ointment, Ac. 
Tide trijinp cultivated in Java for the sako of its shade and tho 
its flowers. The bark and the exudation ore used for 
imposes. 

C. Calaba, Calaba-Treo, has obovate or oblong, obtuse or emai-ginate 
leaves; hermaphrodite or male flowera; lateral very short rocemoB. 
This plant is a tree 60 feet in height, and is a native of the Caribbee 
Islands. It has white sweet-soented flowers, and a green fruit some¬ 
thing like the cornelian cherry, which contains a white solid kernel. 
An oil is expressed from the seed for domostic uses and for burning 
in lamps. The timber is used for various purposes, especially for 
staves and cosk-headingB. Lindley says that " the true East Indian 
Taoamahaca is produced by Catophyllum Calaba.’’ There are how¬ 
ever several gums brought into the market under the name of Taca- 
rnahaea, of whioh formerly more was used than at the present day. 
The ‘Taoamahaca seu Resina Taoamahaca’ of the old Pharmacopoeias 
appears to have been the produce of the Elaphrium tomentotum and 
A. cxcelnmi plants belonging to the natural order Amyrideai. It is 
described as a resin of a brownish yellow colour, spotted with white, 
easily broken into pieces, which have a shining fracture, easily 
melting in the fire, and haring a pleasant scent. Cullen says that it 
was not employed in his day ” as an internal mediolne; and as an 
external I cannot perceive Its virtues.” It was used for making 
plasters as a counter-irritant, for. which there are forms in the conti¬ 
nental Pharmacopoeias at the present day. There is however another 
form of Taoamahaca brought to Europe oalled ‘Taoamahaea-in-SheUs.’ 
It has got this name from being collected in little gourd-shells. This 
is the true East Indian Tocamohaoa, which is collected from C. 



Inophyllum in the East Indian Islands and from C. Taoamahaca in 
Madagascar and the Mauritius. C. Brq/tilienee yields an acrid aromatic 
lemon-scented resin. C. angustifolium is the Finey-Tree of Penang, 
and yields a hard timber. 

(Bisohoflj Medicmisch-Pharmaccutische Botamk ; Loudon, Encyclo¬ 
pedia ; Don, Card. Diet. ; Lindley, Vegetable Kingdom.) 

CA'LOPUS, a genus of Coleopterous Insects belonging to the 
section Stendytra and family (Edemcridae. The species are distinguished 
by having the femora of tho posterior legs of the same size in both 
sexes, or nearly so; the antenna) with the second joint much shorter 
than the third, more or law serrated, and inserted into an emargi- 
nation of the eyes. [GJdemera.] 

CALOSO'MA, a genus of Coleopterous Insects belonging to the 
section Oeodephaga (M'Leay), and family Varabidce. It is known by 
the following characters:—Throe basal joints of the anterior tarsi, 
in the males, much dilated, the fourth joint slightly bo ; antenna) with 
the thud joint longer than tho rest; labrum bilobed; mandibles 
simple, slightly bent, and transversely Btriated; thorax short; elytra 
generally rather broad and short 

This genus is very closely allied to the true Carabi ; indeed so much 
no, that it is difficult to point out any very tangible distinguishing 
characters; and yet tho entomologist is seldom puzzled in separating 
them, oven without closo examination. 

There is a considerable difference in tho general appearance of the 
species of tho two genera, and we think this in a great measure 
arises from the comparative proportions of the head and thorax. In 
Caloeoma these parts are always smaller and considerably shorter in 
proportion to the body (which is generally broad) than in Carabut. 
Tho eyos are generally more projecting; and M. Dejean mentions tho 
larger-sizod jaws, and their being always transversely striated, as a 
good distinction. 

To the genus Caloeoma belongs our largest and most beautiful 
British Carabideous insect, the C. Sycophanla. It is about an inch 

long; tho head, 
thorax, and under 
porta of the body 
are of a beautiful 
blue colour, and the 
elytra are green, 
with red reflections 
more or less con¬ 
spicuous in different 
examples; tho legs 
and antenna) are 
black. 

Most of the best 
British collections 
contain this insect, 
and some even 
several specimens: 
it must nevertheless 
be considered a rare 
insect in this island, hardly ever more than one specimen having been 
found at one time. In Franco and Germany it is not uncommon, 
and is found in woody districts. Most of tho British specimens have 
been taken on the sea coast. 

C. Inquisitor is the only other species of this genus found in this 
country. It is about three-quarters of an inch in length, and of a 
bronze or brasBy-green above, and black beneath. This species, 
though by no means common, is far more abundant than the last. 
It has been frequently mot with crawling up the trunks of oak-trees 
in the spring of the year, about the time that that tree begins to put 
forth its leaves. Most probably it feeds upon tho young caterpillars, 
which are then abundant. 

Unlike most gonera of insects, this appears to be conflnod to no 
particular quarter of the globe, speoies having been met with in almost 
all countries. About thirty species are known; their prevailing colours 
are various shades of green, generally of a brassy hue, and sometimes 
black. • 

CALOTHRIX. [Alo*.] * 

CALOTRAGUS. [Ainmora&l 

CALOTROPI8, a genua of plants belonging to the natural order 
Asdepiadacea;. One species, O. gigantea ( AecUpiae gigantea, Linnaeus), 
is the Mudar-Plant, Akund or Yercum of the Hindoos. It yields a 
milky juice, which is extensively used in India as a medicinal agent, 
as are also the root and bark [Mudab, in Arts and Sc. Diy.] 

CALPE. [Acalephas.] 

CALTHA, a genus of plants belonging to the natural order Ranun- 
culaeere. Two species are met with in this country; one, C. paluetrie, 
the Water-Caltrops or Marsh-Marigold, commonly in meadows and 
by the side of wet ditches. It is very much like a Ranunculus, from 
which genus Caltha chiefly differs in having a calyx and corolla mixed 
together, no scale at the base of the petals, and many seods in each 
carpel. The other species is C. radteans, whioh is very local. The 
species partake of the acridity of Ranunculus itself. 

CALUMBO-ROOT, the bitier tonic root of an African plant called 
Coceulm p almatvs. [Oocculub.] 

CAL YCANTHA'CEAE, Calyeanths, the Calycanthus Tribe, a natural 
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order of hardy Dicotyledonous Plante, well known in gardens for the 
delieious fragrance ,of their blbssoms. They are in some respects 
alliod to the Magnolia, or Star-Anise Plant ( Illicium), in consequence 
of their chocolate-cffioured flowers with the segments overlying each 
other in several rows, and because also of their peculiar fragrance; 
their true affinity is however with Rosaceae, as the mass of their 
characters sufficiently proves; especially the unusual circumstance of 
the cotyledons of the embryo being rolled up both in this order 
and in the genus Ghamtemeles in Rosacea!. 

Calycamthacca consist of but two genora, Calycanthus and Chimo- 
nanthus, which agree in having—1st, an imbricated calyx and corolla 
that jfiiss insensibly into each other, and combine at their bases into 
a thick fleshy tube; 2nd, a small number of perigynoua stamens, 
whose anthers are adnate and are tipped by a projection of the 
connective; 3rd, several one-seeded nuts inclosed in the tubo of the 
calyx; and 4th, a convolute embryo, destitute of albumen. Their 
wood is remarkable for the glandular nature of the woody tubes; 
and for having, in addition to the usual structure of exogens, four 
imperfect axes with concentric circles, lying at equal distances in 
the bark near the circumference, on which they produce externally 
four elevated lines or wheals. 

The two genera are thus distinguished:— Calycanthus, or the 
Carolina Allspice, has 48 stamens arranged in four rows, the inner¬ 
most being rudimentary; and a great many nuts inclosed in a calyx, 
which is naked at itB apex. It consists of small shrubs, natives of 
North America, with fragrant chocolate-coloured flowers, appearing 
along with the loaves in May or Juno. 

Chimonanthus, or the Japan Allspice, has 10 stamens, all perfect 
and inserted in a doublo row; only one or two nuts to each calyx- 
tube, which is crowned and closed up by the permanent recurved 
stamons. The only species is found wild in Japan, and has fragrant 
lemon-coloured blossoms, appearing in the winter after the fall of 
the leaves. Botanists call it Chimonanthus fragrant, and distinguish 
three varieties;—1st, the pale kind, which has long beon in gardens, 
and has flowers the colour of which is very slightly yellow; 2nd, 
the large-flowered, with bright yellow flowers twice as large as those 
of tho lost; and 3rd, the small-flowered, which is in all respects the 
samo ns the first, except that its blossoms are less than half the 
size. These plants are multiplied with some difficulty by layering. 

(Lindley’s Vegetable Kingdom.) 

CALYCANTHUS. [Cai.tcaothaokje.] 

CALYCERA'CEdS, Calycers, a small natural order of Monopetalous 
Dicotyledons, differing from Composites in nothing but their Boeds 
having albumen, and being pendulous, and in their anthers being 
only half syngonesious. It has five.genera and ten species. They 
are natives of South America,'but more especially of South Chile. 

CALYCIFLO'R/E, an artificial division of Polypetalous Dicotyle¬ 
donous Plants, proposed by Jussieu and adopted by De Candolle. It 
is characterised by the stamens adhering more or less to the side of 
the calyx; or, in the language of the French school of botanists, 
being porigynous. 

CALYCOPHYLLUM (from xdAvf, calyx, and ipiSwov, leaf), a genus 
of plants belonging to the natural order Cinchonaceie. It has the 
limb of the calyx truncate or bluntly 5-toothed, one of the teeth 
expandod into a petiolate coloured membranous leaf; tho corolla 
campanulate or funnel-shaped with a 6-plaited limb; 5 stamens, the 
filaments rising from the throat free, the length of tho corolla; the 
anthers oval, exserted; tho style ending in 2 reftexed stigmas; 
the capsule dehiscing at the apex, oblong, 2-celled, many-seeded; tho 
seeds fixed to the linear placenta, imbricate, oblong, gilded by a very 
narrow membranous wing. The species aro small smooth trees, with 
opposite glabrous leaves, short stipules, and flowers disposed in 
axillary and terminal dichotomous corymbs. 

One of the most remarkable species of this genus has been de¬ 
scribed by Sir Robert Schomburgk as a native of British Guyana. 
There are several genera closely allied to Calycophyllum, as Mussmnila 
Pinkney a, Ac., in which one of the teeth of the calyx expands into a 
petioled and coloured leaf of a membranaceous texture. In the species 
discovered in Guyana the bract-like expansion of the calyx has a rose 
oolour, and as the flowers are very numerous the whole tree assumes 
the colour of the rose. In describing the discovery of this plant, Sir 
Robert says, “Let imagination convey you to the great garden of 
nature in Guyana, clothed in tropical exuberance; and, among those 
productions of a congenial suh and fertile soil, figure to yourself trees 
from 40 to 50 feet high, presenting a mass of leaves the colour of 
our favourite flower, from a deep pink to the lightest rose, and 
perhaps your fancy will assist you to form some idea of the picture 
I beheld at one of the valleys of the river Rapunnuni, where a high 
mountain on the river's left bank turns its bed boldly to the east. 
The bonks of the stream and the stem side of the hill were alike 
covered with trees clothed with rose-coloured leaves; and only on a 
near approaoh could the shining green leaves and the spikes of 
flowers of a velvety blue be discovered.” 

This plant is called by its discoverer, in honour of the present Lord 
Derby, CatycophyUum Stanleyanum. The wood of the tree is very 
hard. Itis very bitter to the taste, and like the rest of the order is 
probably febrifugal. 

(Hooker, London Journal of Botany, 1844.) 


CALY'MENE, the generic titlo, in Brongniart’s classification of ' 
Trilobites, tor tho species of Crustacea allied to the well-known Dudley ,, 
fossil, Calymcne Btumenbachii. [Thilobites.] 

CALYMMA, a genus of Ciliogrado Acalephce, thus characterised by' 
Eschscholtz:—Body but little elevatod, compressed, widened, as it 
were, and provided on each side with a considerable appendage, 
taking its nso from four other smaller appendages, free at their 
extremity, near the mouth, and furnished with tho series of cilia. 
The species on which this genus was established was taken in the 
South Sens near the equator. 

CALY'PTRA, in Botany, a name given to a hood-liko body 
connected in some plants with tho organa of fructification. In the 
genus Pileanthus it covers over tho flower, and is formed of united 
bracts; in Eucalyptus and Eudesmia it is simply a lid or operculum 
to the stamens, and is produced in the former by the consolidated 
sepals, in the latter by the petals in the same state: in mosses it is 
seated upon the end of the fruit-stalk, inclosing tho spore-vessel, and 
is a leaf rolled round the latter and torn away from its base. In 
Jungermannia it exists in the form of a cup or wrapper at the base of 
tho fruit-stalk, which, instead of carrying it up upon its point, pierces 
through its apex and leaves it behind. 

CALYPTRdE'IDd!, a family of Gasteropodous Mollusca, formerly 
arranged under the genus Patella of Linmeus, and known by 
collectors as Chambered Limpets, comprising tho genora Calyptraea 
and Crepitlula of Lamarck, with the sub-genera into which thoy have 
beon divided by Lesson. 

“When," says M. Deshayes, in hiB edition of Lamarck, “collections 
contained but a small number of Calyptriea; and Crcjndnlae, and when 
the animals of these two genera were unknown, it was natural and 
proper to preserve them both; but now tho resemblance of tho 
animals of these two genera is proved, not only by what M. Cuvier 
formerly stated in the ‘ Annales du Musdum,’ but also by the more 
recent works of M. Lesson, of Messrs. Quoy and Gaimard, and of Mr. 
Owen. Already we had perceived, in publishing oitr work upon tho 
environs of Paris, ns well as in our articles' Calyptriea’ and ‘ Orepidula ’ 
in tho ‘ Encyclopedic,’ that there existed a great resemblance between 
the shells of these two genera. One sees in effect, in cortnin Crepi- 
duhe, the summit taking a spiral shape upon the side of tho shell, and 
raising itself insensibly in a succession of species so an to show an 
incontestable passage between the Crepululce and spiral Calyplnerv, 
which we would particularly designate by tho name of Trochiform 
Calyptriea. As in tho Calyptrieir, properly so called, there exist a 
certain number of particular forms which may serve to group them 
in sections, it was necessary to see whether the species having in their 
interior a lamina or plate of a funnel shape afforded proof of a 
passage to the Crepidula, like those which are trochiform. This 
passage does exist; so that from the entire facts we may corno to tho 
conclusion that the two genera, Calyptriea and Crepidula, ought to bo 
united for the future in the system. This conclusion, which wo had 
in some sort foreseen, has been rigorously drawn and proved by 
incontestable evidence in the work lately published by Mr. Broderip, 
in the first volume of tho ‘ Transactions of tho Zoological Society of 
London.’ M. Lesson, in tho conchological part of the groat work 
published on the return of tho expedition in the corvette La Coquille, 
had attempted to establish in tho united genera Calyptriea and 
Orepidula many sub-genera, of which some have been adopted by Mr. 
Broderip as sections of the entire genus Calyptrrea. These sections, 
of which some persons think that they can make genera, are con¬ 
nected one with another by the strongest affinities, and cannot be sepa¬ 
rated into genera on account of the resemblance of the animals.” 

Deshayes (hen proposes the following sections of the genus 
Calyptraea: jjjj'&t 

1. Those which have in their interior, and fixed to the BfiShmit, a 
shelly plate, hollowed out into a sort of glitter, which may be com¬ 
pared to a hollow cone of paper cut longitudinally in two, and of which 
one portion has been removed. {Calyptriea equeslris.) 

2. Those which have a delicate plate or lamella in the form of a 
funnel, fixed either to the side or the summit: a well-defined section, 
representing nevertheless a passage towards some of the Crepidula;. 

3. Uniting all the species from those which begin to have a very 
short lamella attached to tho internal side (Calyptriea ca-tinctorium) 
to those whose lamella forms spiral turns ( Calyptriea trochiformis), the 
gradations being very insensible. To this section M. Deshayes thinks 
that many of Lamarck’s Crepidula; should be referred. 

4. Crepidula, properly so called. This section he says might be sub¬ 
divided, taking for a basis of the subdivision characters of less value 
than those relied on for forming the four principal sections. 

Some idea of tho variety of shape to which these shells are subject 
may be obtained from the following passage in Mr. Broderip’s paper:— 

“ I have before me specimens taken from under the same stono, evidently 
of the same species, varying in shap$ from a regular high cone to on 
almost flat surface, with nearly every ^intervening irregularity of cir¬ 
cumference that can be a imagined.” - 

The species of Calyptrceida are-numerous and widely diffused; 
but the great development of the form is to be found in warm climates, 
where many of the species attain considerable size, and are remarkable 
for their form and the riohness of their colour. They are found stick¬ 
ing on rocks, on and under stones, on other living and dead shells and 
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submarine substances at depths varying from the surface to 40 fathoms, j 
on sea-coasts, in [estuaries, and in tidal rivers. 

Two genera of this family have representatives in the British seas— 
Pileoprii and Calyptraa. Each genus has one species. Pileopsis Hun- 
yaricus is a common Limpet on our shores, and is known by the | 
name of the Bonnet or Large Foolscap Limpet. Calyptra Sinensis is 
essentially a southern British shelL It does not range north of Britain, 
but extends southward -to the Mediterranean. Both these species are 
found fossil, and date back as far as the Coralline Crag. 

CALYSTE'GIA (from KaAi£, calyx, and orfya, to cover), a 
gjnus of plants composed of species formerly included under Convol¬ 
vuli*, and separated by Robert Brown. It is distinguished by two 
large bracts which inclose the flower. It has a 0-parted calyx, a cam- 
panulate 6-plicate corolla, one style, a 2-lobod stigma, globose or terete 
lobes, a 2-cblled ovarium with 2 ovules; the capsule only 1-celled from 
the shortness of the dissepimont. The species are lactescent, glabrous, 
twining or prostrate herbs, with solitary 1-flowered peduncles. 

C. Sepium, Croat Bindweed, lias sagittato or cordate very acute 
leaves; lobes truncate, entire, cordate, keeled; acute bracts, longer 
than the calyx, but ono-half shorter than the corolla; the peduncles 
square; sepals acute. This is the Convolvulits Sepium of older botanists. 
The genus Calysteyia is not adopted by Koch, Bsbington, and other 
botanists. It is a native of Europe, in hedges, and is found in Great 
Britain very common. It possesses apparently the properties of the 
genus Convolvulus. Haller and Withering state that the expressed 
Juice of the root may be used as a substitute for scammony. It is 
sometimos called German Scammony. In doses of 20 or 30 grains it 
has beon recommended as a hydragogue cathartic in dropsies, by 
Mason Good. 

0. Soldanclla, Sea Bindweed, has trailing glabrous rather fleshy 
leaves, renifonn, entire, or a little angular; peduncles angular, angles 
winged; bracts largo, ovate, blunt, mucronate, generally shorter than 
the calyx. It is a native of many parts of Europe on the sea-coast, 
and also some parts of Asia. It is common on the coasts of Groat 
Britain. The young stalks are sometimes eaten x>icklod, The juice 
of the mature plant is howover a cathartic. 

Several other species of this genus ore described. Like tho Convol¬ 
vuli they aro elegant plants in blossom, and are of the most eoBy 
culture. They may bo propagated by pioces of the root or by seeds. 
Tho C. Soldanella should now and then be watered with salt-water. 

(Don, Hardener's Dictionary.) 

CALYX, the external wrapper of a flower within the bracts. 
Usually it is green and leaf-like, sometimos however it is coloured liko 
a corolla, from which it is only known by its being the outermost of 
the rows of floral envelopes. It consists of leaves called BepalB, which 
ore sometimos soparate, when the calyx is polysepalouB, and sometimes 
united into a sort of cup by the edges, or monosepalous. Occasionally 
it is converted into featbory or short divisions, when it is named pap¬ 
pus ; or it is altogether roducod to a small rim, so as to bo hardly 
visible. In some plants it grows to the sides of the ovary, and is tech¬ 
nically oalled superior, while it is named inferior if it is quite sepa¬ 
rate from that part. Its segments arc usually of tho same number os 
those of the corolla, and alternate with them. The office of the calyx 
appears to be, in its ordinary green state, moroly that of protecting 
the tender parts that are formed within it; but when it is coloured 
and similar to a corolla, we can scarcely doubt that in such cases it 
also performs tho port of u corolla. [Corolla.] In some instances, 
as in that of pappus, it Boems merely intended as a moans of trans¬ 
porting seeds to a distance by enabling them to catch the wind by the 
wings which it at that time resembles. This is especially seen in many 
of the fruits of Composite. The foliar nature of the sepals is well seen 
in the o&s of Calycophyllum, Mussamda, Ac., where the sepals natu- 
-jsyjy grow into leaves. 

■fiAMASSIA, u genus of Bulbous Plants belonging to the natural 
Her LUiacm, The bulbs of one of the species (C. etciUerUa) are eaten 
by the North American Indians uuder the name of Quamash. 

CAMBINO OUTAN. [Antilopea] 

CAM'BIUM, a viscid substance that appears in the spring botween 
the wood and bark of exogenous trees. It is in this substance that 
the young cells are formed which become the wood of the following 
yoar. This substonoe disappears every spring after the complete 
formation of the wood, which then adheres firmly to the bark; but 
it re-appears whenever the plant is again called into growth, as at 
midsummer in those species which shoot twice a year, like roses, 
peacheB, Ac. 

GAMBOGE. The produce of several spocies of plants belonging to 
the natural order Oultiferat is known by this name. It is a gum-resin, 
aud has purgative properties. On account of its bright yellow colour 
it is also used as a pigment. [Stalagmites ; Garcima ; Gcttiferal] 

CAMBRIAN ROCKS. Science is indebted to Professor Sedgwick 
for having established in North Wales, beyond a doubt, the important 
fact, that beneath the slates and flags of Denbighshire, which belong 
to the Upper Silurian Strata, oeour in the Berwyn Mountains and in 
the vicinity of Bala other strata containing Lower Silurian fossils, to 
tl^e extent of several thousand feet in thickness. In South Wales the 
^SSdth°^fact ^j^ 0 * 0 ** 08 * purvey, under Sir H. De la Bec he^has esta- 

rocks beneath the Llandeilo (or Lowest Silurian) Strata of Murchison. 
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By these labours we perceive that the Palaeozoic forms of organisation 
descend, in Wales, many thousand feet below thg lowest recognised 
Silurian strata, and the subjoined view of the nomenclatures, sepa¬ 
rately proposed by Sedgwick and Murohison, wilbgive an idea of the 
relations of these rocks. 

C Upper Silurian. / Ludlow Rocks. 

! (Murch.) [Weulock Rocks. 


Lower 

Palceozoic 

Strata. 


Cambrian 

Strata. 

(Sedgw.) 


Lower Silurian. 
(Murch.) 

Groups yet 
to bo 
named. 


f Caradoc Rocks. 

\ Llandeilo Rocks. 

1 =^ 


Jfypozoic Strata of Cumberland and Scotland. 

Thus it appears that the Cambrian Strata are not exactly equivalents 
of the Lower Silurians, but include a great range of other strata below 
those originally defined by Sir Roderio Murchison. _ Viewed, how¬ 
ever, without reference to nomenclature, the Cambrian and Lower 
Silurian Rocks form one type, and may perhaps deserve to be ranked 
as one great Protozoic System. 

CAMEL. [Camelus. j - 

CAMELI'NA, a genus of plants belonging to the natural order 
Cruciferte, to the Bub-order Latiseptce, and the tribe Camelinea!. It 
has a subovute pouch, the valves ventricose, with a linear prolonga¬ 
tion at the end, which is confluent with the persistent style. 

C. saliva, Gold of Pleasure, has pear-shaped pouches, intermediate 
stem, leaves lanceolate, sagittate at the base, entire or denticulate. It 
has small yellow flowers. Its name is a burlesque on the humble 
appearance of the plant. Babington admits it into his British Flora, 
but it is undoubtedly a foreign plant, which has been introduced with 
the seed of flax. It is found abundantly in the corn and flax fields of 
the Continent, from whence the sood is brought to this country. 

C. dentata is another species frequently found in Great Britain, in 
company with tho last, and introduced in the same way. 

CAME'LLIA, a genus of plants belonging to the natural order 
Temstromiacea), and nearly related to the plants which yield the tea 
of the shops. All the species are natives of China and Japan, or of 
corresponding climates in the north of India, whence they have boon 
introduced to Europe, C. Japonica, a species with broad shining 
leaves, and red flowers, is the origin of the numerous beautiful 
varieties now so common in ourgardens. Thwprincipal part of these have 
been raised by the skill of the Chinese or Japanese, and are remarkable 
not only for their gay colours, but for thO-great symmetry with which 
their petals are arranged, the floCrCjit when seen in perfection 
resembling nothing so much as baautMul.Sbell-work. The sorts that 
have been raised in this counter are in most instances inferior to tho 
Chinese in symmetry, but they occasionally surpass them in richness 
of colour. They are multiplied by cuttings, grafts, and buds, and 
also by seeds, which the waratah and some single sorts produce in 
plenty. 

The other species of Camellia in our gardens which deserve notice 
are, the C. malifiora, the Apple-Blossomed Camellia, which is 
probably a mere variety of the last; C. oleifera, whose seeds yield a 
valuable oil in China; and C. reticulata, which is by far tho hand¬ 
somest of all. The leaves of this species are very remarkably netted, 
and the semi-double flowers, which are sometimes as much ns six 
inches across, are of a deep rich rose-oolour. For the culture of these 
plants see Camellia, in Arts and Sc. Drv. 

CAMELOPARD. [Girafea.] 

CAMEL’S-THORN a name given to a species ot-Alhayi, the A. 
Camelorum. [Alhaoi.] 

CAMELUS a genus of Ruminant Animals without^horns; Gamal of 
the Hebrews, Djemal of the Arabs, KduqAeiof the Greeky Camelus of 
the Romans, Cnmmello of the Italians, Cotnello of the Spaniards, 
Kameel of the Germans, Chameau of the French, and Caroql of the 
English. It includes two species, C. Bactrianus, the Camel, and 
C. Aralicus, the Dromedary. - 

The Camels have 84 teeth: 16 in the upper jaw; namely, two 
incisors—for the camels and the llamas have these, and Jorm the 
exceptions, the other ruminants being without any incisors in the 
upper jaw—two canines, twelve molars; 18 in the lower jaw; 
namely, six incisors, two canines, ten molars. The incisors of .the 
upper jaw bear a dose resemblanoe to canine teeth, for they afe 
conical, compressed at the sides, pointed, and somewhat curved-or 
hooked. There is another difference between the Camels sad /the 
other Ruminants: the former have the scaphoid and ouboid bone* of 
the tarsus separated. Instead of the great homy case or shoe, which 
envdopes all the lower part of each toe and determines the figufe of 
the ordinary oloven hoof, the camels have only aRoufll one, or tether 


the rudiment of one, adheriag only to'the last pint of. the toe, and 
symmetrical in form, like the hoofs of the Pac/iydermefta. These and 
other peculiarities of form lead to the opinion that the Camels^und the 
Llamas form the link between the Bummantia and Paohydennata, 

The characters of the genus may be thus summed up :^Jjower 
incisors in the form of cutting wedges; upper incisors Sub-lateral i 
canines conical, sub-erect, strong; false molars situated in the inter- 
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dentary space on either side; head long; upper lip deft; nostrils slit 
obliquely; eyes prominent; ears small. Keck elongated. Back with 
fleshy bosses or hunches; tail moderate. Toes united below. Teats 
ventral, four in number. Hair inclining to woolly. Callosities on the 
breast, and flexible points of the extremities. The upper lip of the 
Camel swollen and divided, the projecting orbits of its eyes, the 
lengthened and certainly not graceful neck, the back bossed with a 
hump or humps, and croup comparatively weak, supported upon the 
long and awkward-looking legs terminating in apparently dispropor- 
tioned feet, are not materials for producing elegance of form : and 
indeed the air of the animal is altogether grotesque; but this 
uncouth shape is, as we shall presently see, one of those admirable 
examples of contrivance which must strike the most casual observer. 

The two species of Cornel were well known to Aristotle, who, in his 
‘ Natural History' (ii. 1), mentions both the Arabian and the Bactriau, 
remarking that the latter has two humps, whereas the former has 
but one. 

The organisation of the Camels is wonderfully adapted to their 
habits and uses to man. The pads or sole-cushions of the Bpreading 
feet are divided into' two toes without being externally separated, 
which buoy up as it were the whole bulk with their expansive 
elasticity from sinking in the sand, on which it advances with silent 
step—the nostrils so formed that the animal can close them at will 
to exclude tho drift sand of the parching Bimoom—the powerful upper 
incisor teeth for assisting in the division of the tough prickly shrubs 
and dry stunted herbage of the desert—and, above all, the cellular 
structure of tho stomach, which is capable of being converted into an 
assemblage of water tanks, bear ample testimony to the care mani¬ 
fested in tho structure of this extraordinary quadruped. 

Tho stomach of the Camel has been well described by Sir Everard 
Home. 

“ The camel’s stomach,’’ he says, “ anteriorly forms one large bag, 
but when laid open this is found to be divided into two compart¬ 
ments, on its posterior part, “by a strong ridge, which passes down 
from the right side of tho orifice of the oesophagus, in a longitudinal 
direction. This ridge forms one side of a groove that leads to the 
orifice of the second cavity, and is continued on beyond that part, 
becoming ono boundary to the cellular structure met with in that 
situation. From this ridge eight strong muscular bands go off at 
right angles, and afterward# form curved lines, till they are insensibly 
lost in the coats of the stomach. These are at equal distances from 
each other, and, being intersected in a regular way by transverse 
muscular septa, form the oglls. This cellular structure is in tho left 
compartment of the first cavity, and there is another of a more super¬ 
ficial kind on the right, placed in exactly the opposite direction, mode 
up of twenty-one rows of smaBetycells, nut entirely unconnected with 
the great ridge. On the Ufh,*&*-°f termination of the oesophagus 
a broad muscular band has its origin from the coats uf the first cavity, 
and passes down in tijje form of a fold parallel to the great ridge, till 
it enters the orifice of the second, where it takes another direction. 
It is continued along the upper edge of that cavity, and terminates 
within tho orifice of a small bag, which may be termed the third 
cavity. This band on one side and tho great ridge on the other form 
a canal, which leads from the oesophagus down to tho cellular struc¬ 
ture in the lower part of the first cavity. Tho orifice of tho second 
cavity, wheu this muscle is not in action, is nearly shut; it is at right 
angleB to tho side of the first. The second cavity forms a pendulous 
bag, ia which there ure twelve rows of cells, formed by as many 
strong muscular bands, passing in a transverse direction, and inter¬ 
sected by weaker muscular bands, so os to form the orifices of tho 
cells. Above tUgse cells, between them and the muscle which passes 
along the upper part of this cavity, is a smooth surface, extending 
from the orifice of this cavity to the termination in the third. 

“ From this, nooount it is evident that the second cavity neither 
receives the solid food in tho first instance, os in the bullock, nor 
does the food .afterwards pass into the cavity or cellular structure. 
The food .first passes into the first eompartment of the first cavity, 
and that portion of it which lies in the rocess, immediately below tho 
entrance of the oesophagus, under which the cells ore situated, is kept 
moist, and is roodily returned into the mouth along the groove formed 
for that purpose, by the action of the strong muscle which surrounds 
this part*-of the stomach, so that the cellular portion of the first 
oayity in the camel performs the same office as the second in tho 
ruminants~with horns. While the camel is drinking, the action of 
the musoulaf band opens.the orifice of the second cavity at the same 
Hine that it directs the water into it; and when the cells of that 
cavity are full, the rest runs off into the cellular structure of the first 
oavifjf immediately below, and afterwards into the general cavity. 
It would appear that camels, when aooustomed to go journeys, m 
whioh jhey are kept for an unusual number of dayB without water, 
acquire the power of dilating the cells so as to make them contain a 
more than ordinary Quantity as a supply for their journey; at leaat, 
such js the account given by those who have been in Egypt. When 
the'cud has b$en chewed, it has to pass along the upper put of the 
second qavity before it can reach the third. How this is effected 
without its falling into the cellular portion, oould not, from any 
inspection of dried specimens, be ascertained; but when the recent 
Stomach is accurately examined the mode in whieh this is managed 


becomes very obvious. ' At the time that the cud has to pass from 
the mouth the muscular hand contracts with so much force that it 
not only opens the orifice of the second cavity, but acting on the 
mouth of the third brings it forward into the second, by which moans 
the musoular ridges that separate the rows of cells are brought close 
together, so os to exclude these cavities from the canal through which 
the eud passes.’’ 

Sir Everard Home having stated that John Hunter did not give 
credit to the assertion that the Camel can retain a quantity of water 
in its Btomach unmixed with the food, and capable of being recovered 
after the animal has been killed, the following note by Dr. Patrick 
Russell, in the Appendix to his brother's ‘History of Aleppo,’ is of 
some interest:—“That water, in cases of emergency, is taken from 
the stomach of camels, is a fact neither doubted in Syria nor thought 
strange. I never was myself in a caravan reducod to such an expe¬ 
dient; but I h*d the Ibbs reason to distrust the report of othors, 
particularly of the Arabs, seeing that even the love of tho marvellous 
could in such a case be no inducement to invention. It may porhaps 
be superfluous to produce the authority of an Arab historian (Beidawi), 
who, in his account of the Prophet’s Expedition to Tabuc against the 
Creeks, relates, among other distresses of the army, that they wore 
reduced to the necessity of killing their camels for the sake of tho 
water contained in their stomachs. (Sale, * Koran,’ p. 164; Gibbon, 

‘ Decline and Fall of the Roman Empire,’ v. p. 245.) 

“ On my return from the East Indies, in 1789, hearing accidentally 
that my friend Mr. John Hunter had dissected a camel, and was 
supposed to have expressed an opinion that the animal’s power of 
preserving water in its stomach was rather improbable, I took an 
opportunity of conversing with him on the subject, when (to the best 
of my recollection) he told me that ‘ he by no means drew any such 
absolute inference from his dissection; that he saw no reason for 
assigning more than four stomachs to the camel, though he could 
conceive that water might be fotmd in the paunch little impregnated 
by the dry provender of tho desert, and readily separating or draining 
from it.’ 

“ In hopes that other particulars might be found among the papers 
of my lately-doooased friend, I applied to his brother-in-law, Mr. 
Home, who informed me that he nod examined them, but without 
discovering any observations on the subject.” (Vo), ii. p. 425.) 

“ From these remarks, then, it appears that the small cavity 
regarded by Daubeuton as analogous to a reticulum, was not con¬ 
sidered by Mr. Hunter as of sufficient importance to be ranked as a 
distinct Btomach; and the water-bRg must therefore, in his opinion, 
have held the place of the honey-comb-bag in the horned ruminants. 
And when we compare the relation of the reticulum to the rumen in 
that tribe, with the corresponding free communication which 
subsists between the water-big and rumen in the camel tribe; 
and when also we observe in both the precise correspondence in 
the mode of communication of those two cavities with the oeso¬ 
phagus and with tho muscular apparatus destined to convey tho 
re-masticated food beyond their apertures into the third cavity, 
and at the samo time find an approach to the peculiar disposition of 
the cells of the water-bag in the reticulum of some of the horned 
ruminants, it becomes evident that the two cavities ure analogous, 
the reticulum of tho camels being modified for its destined functions 
by the greater development of the secondary cells, by the absence of 
a euticular lining, and by the production of tho inner layor of the 
muscular tunic, which forms the apparatus for closing the orifice of 
the primary colls. The third cavity, therefore, which could not have 
been recognised os a distinct compartment in the llama, and which 
undoubtedly receives the ro-mosticated food in the camel, ought rather 
to be regarded as a peculiar structure, to which nothing aiudhgoua is 
to be found in the stomachs of the homed ruminants.” 



Cells of Camel’s Stomach, une-nlath of natural size. 

Hero is represented the muscular arrangement provided for closing 
the orifices of the cells so as to prevent tho food from falling into 
them. The cells themselveB are exposed, bringing into view their 
bottoms, the muscular conformation of which enables the animal to 
give out their contents. 

The seven callosities on the flexures of the limbs and chest, and the 
hump on the back, seem perhaps to bear more relation to the neces¬ 
sities of the animal, considered as the slave of man. These callosities 
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are the point* whereon the animal rest* when it kneels down to receive i 
its burden. The hump, which is a fatty secretion, is known to be 
absorbed into the system when the animal is pinched for food, thus 
forming a provision against the casualties of a life ordained to be 
spent in the desert. 

The Camel furnishes the Arab with flesh and milk; of its hair he 
weaves clothing and even tents; his belt and bis sandals are the 
produce of its hide; and the dung affords him fuel. The soot of this 
fuel, after having undergone the process of sublimation in closed > 
vessels, produced the sal-ammoniac, or hydrochlorate of ammonia, 
which was formerly imported from Egypt into this country, where 
the alkali is now however manufactured in a variety of ways. In the 
East the hair of the camel is made into cloth. The raiment of John 
the Baptist was of camel's hair. (Matthew, iii. 4; Mark, L 6.) It is 
principally imported into these islands for the manufacture of pencils 
for the painter. The hair which is the product of Persia is held in 
the greatest estimation. There are three qualities—black, red, and 
gray; the black brings the best price, the red comes next in value, 
and the gray is only valued at half the price of the rod. But these 
uses are mere trifles when compared with the paramount importance 
of these animals as commercial vehicles, ‘ships of the desert,' as they 
have been poetically termed; for they are the living machines by 
means of which communication is kept up across the most desolate 
and frightful deserts, which without some such aid would be entirely 
impassable by man. These toilsome journies over the most dreary 
and inhospitable regions, the organisation of the camel and its extreme 
temperance enable it to perform with comparative case. 

The load of a heavy or slow-going camel in one of the caravans is, 
according to Major Kennoll, from 500 to 600 lbs. weight. The latter is 
the amount given by Sandys as the ordinary load j “ yet,” he adds, 

“ will he carry a 1000 lbs. weight." At Pisa the bunion of a full-grown 
camel is stated to bo sometimes 14 kilogrammes (above 800 lbs.). The 
mode of training the beast to bear these loads seems to vary. Brue, 
speaking of an African mode (Senegal) towards the end of the 17th 
century, Bays :—“ Soon after a camel is bora the Moors tie his feet 
under his belly, and having thrown a large cloth over his back, put 
hoavy stones at each comer of the cloth, which rests on the ground. 
They in this manner accustom him to receive the heaviest loads.” 
Santi describes the method adopted at Pisa. At the age of four years 
a camel which is intended for labour is broken in. The trainers first 
double up one of his four legs, which they tie fast with a cord; they 
then pull the cord, and thus usually compel the animal to fall upon 
his bent knee. If this does not succeed they tie up both legs, and he 
falls upon both knees, and upon the callosity which is upon his breast. 
They often accompany this operation with a particular cry and with 
a slight blow of a whip. At this cry and blow, with tho addition of 
a sudden jerk downwards of his halter, the camel gradually learns to 
lio down upon his belly, with his legs doubled under him, at the 
command of his driver. Tho trainers then accustom him to a pack- 
saddle, and place on it a load at first light, but increased by degrees 
ns the animal advances in docility, till at Inst, when he readily lies 
down at the voice of his driver and as readily rises up with his load, 
his education is so for complete. The camels at Pisa, it appears, do 
not complain if too heavily laden; but in Egypt, according to Denon, 
they remonstrated loudly on Buch occasions, crying out when they 
wore laden too hoavily or unequally. 

In travelling with a caravan tho acute sense of smelling possessed 
by the Camel is strikingly displayed. When apparently completely 
worn out, and when all have been on the point of perishing with thirst, 
he has been known to break his halter and run with unerring cer¬ 
tainty to a spring which had escaped the observation of the other 
quadrupeds of the caravan, and of man himself. 

Arabia, Persia, the south of Tartary, some parts of India, and 
Africa, from Egypt to Mauritania, and from the Mediterranean to the 
Mver Senegal, appear to be the countries over which the Arabian 
Camel is principally distributed. It is also numerous in the Canary 
Islands. That it was a native of Asia from the earliest times, and the 
great oriental commercial vehiole of anoient as it is of modem dayB, 
cannot be doubted. We trace it repeatedly in the Scriptures. Thus 
when Joseph’s brethren had oast him into the pit, and after the com¬ 
mission of their criipe had sat down to eat bread, “ they lifted up 
their eyes and looked, and, behold, a company of Ishmaelites came 
from Gilead, with’ their camels bearing spicery and balm and myrrh, 
going to carry it down to Egypt” (Genesis xxxvii 25.) Again, in 
Judges, viii 21, we read that “ Gideon arose and slew Zebah and 
Zalmunnah, and took away the ornaments that were on their camels’ 
necks,” In Genesis xxxii. 7, we find that Jacob “ divided the people 
that was with him, and the flqpks, and herds, and the camels, into 
two handsand the domestic state of the animal at this early period 
is further proved by verse 15 of the same chapter, where we Bee, as 
part of the present sent by Jacob to propitiate Esau, “thirty milch 
oamels with their colts.” In Leviticus xi. 4, the camel is enumerated 
among the forbidden animals, “because he aheweth the oud, but 
divideth not the hoof: he is unoleau unto you.” Part of Job’s “ sub- 
stanoe (Job i. 8.) consisted of three thousand camelsand the thud 
messenger of evil infonns him (i. 17) that “the Chaldosana made out 
three bands, and fell upon the camels, and have carried them away.” 
When, after his afflictions, the Lord blesaed the latter end of Job 


more than his beginning (xlii. 12) "-six thousand camels” formed a 
portion of the blessing. And here we may obsgrvo that though the 
inquiry has been the subject of much research, there is no satisfactory 
evidence of the existence of the Camel in an originally wild state at 
any period whatever. Diodorous and Strabo indeed mention its 
existence in such a state in Arabia; and Desmoulins, who has written 
most valuably on the subject, aaserte that it so existed in the time of 
Hadrian; the natives too of Central Africa maintain, it is said, that 
the animal is to be found wild in the mountains where Europeans 
have never penetrated. But it is far from improbable that these wild 
camels might, like tho wild horses of the American prairies, have 
owed their parentage to camels which had escaped from tho control 
of man. Cuvier, in relating the report of Pallas upon the evidence of 
the BucharianB and Tartars that there are wild camels in tho deserts 
of the middle of Asia, well remarks that it must not be forgotten that 
the Calmucks give liberty to all sorts of animals from a religious 
principle. 

In Europe, Pisa seems to be the only locality where the Camel is 
now bred. At Ban Rossora, the arid plains and stunted bushes bear 
some distant resemblance to the Asiatic and African desert; but most 
authors who understand the subject agree in considering that the race 
is fast degenerating. The time of their introduction into Tuscany is 
not accurately known. 

The Arabian Camel was introduced into Spain by tbe Moors; and 
the southern districts possessed many of theBO animals for a consider¬ 
able period after the conquest of Granada; but they are now no longer 
to be found as a species in the Spanish territory. After the conquest 
of Spanish America an attempt was made to introduce them into that 
country by Juan de Heinega, a Biscayan; and Acosta saw them towards 
the end of the 16th century at the foot of the Andes. But tho intro¬ 
duction of these animals was looked upon with no favourable eye by 
the ruling Spaniards, and they gradually dwindled away. They have 
however been lately imported with greater success from the Canary 
Islands. Humboldt mentions them, and particularly some that he 
saw feeding under a palm-tree near New Valencia. 

Camel us Baetrianus (Linn.), tho Mochcri, or Camel. It is the C. Di¬ 
tophus of Walther, 0. Turcicus of Alpinus, the Baotrian Camel of Pen¬ 
nant, Le Chameau of Buffon, the Trampelthier of Knorr. It haB two 
humps on the back. Length about 10 feet. Hair shaggy, particularly 
under the throat. Colour generally dark-brown. Localities, Persia, 
Turkey, &c. 



liuctrion Camel (Camellia Haclrianui ). 


This species is comparatively rare; hut in the middle zone of Asia, 
north of the Taurus and tho Himalaya Mountains, it is found in com¬ 
parative abundance. Not that it is not to he seen occasionally in other 
countries—in Arabia, for instonoe; but such instances are said to be 
uncommon. The Bactrian Camel is stouter and more muscular than 
the Arabian species, and his strength is in proportion. “ It varies 
from brown to white, and also greatly in size, strength, and quickness, 
according to the breed and climate.” (Gray.) 

C. Dromsdarius (Linn.), the Sghimel, or Dromedary. It is the 
C. Lull of Eversmann, C. vulgaris of Forskal, C. monotophus of Walther, 
C. Dramas of Gosner, C. minimus of Klein, C. vetus of Frisoh, the 
Arabian Camel of Pennant, and Le Dromedaire of Buffon. 

It has one hump, situated on the middle of the back. Length about 
8 feet. Hair pale brown. Localities, Arabia, Africa, Ac. 

_ Purohas (book vi., o. 1, s. 8) Bays that of Camels there are three 
kinds; the first called Huguin, of tall stature and able to carry a 
thousand pounds weight; the second less, having a double bunch, 
fit.for carriage and to ride on, oalled Beoheti, bred only in Asia; the 
third sort, oalled Beguahill, small, able to travel (for they ore unfit 
for burdens) above an hundred miles in a day. The king of Tim- 
buotoo can send messengers on suoh camels to Segelmesse or Darha, 
800 miles distant, in the spaoe of eight days at the farthest He further 
states that such enduring swiftness would be almost incredible, were 
it not corroborated by the best authorities, who all agree in their 
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accounts of the speed of the Heine, El Heine, or Maherry of the 
desert—Purchases Roguabill. “ When thou shait meet a heirie,” say 
the Arabs in their poetical mode of expression, “ and say to the rider 
‘ Salem Aleik,’ ere he shall have answered thee ‘ Aleik Salem,’ he will be 
afar off, and uoarly out of sight, for his swiftness is like the wind.” 



Dromedary [Cornelia Lromalariiu). 

■ The ‘ Sabayee,’ said to be the fastest breed of the swift Dromedary, 
will, it iB asserted, perform a journey of thirty-five days’ caravan tra¬ 
velling (about 18 miles a day) in five days, performing 630 miles in 
that small period of time, lliley often travelled on a dromedary at 
the rate of 7 or 8 miles an hour for nine and ten hours a day; and 
Lyon says that the Maherry of the Northern African Arabs will con¬ 
tinue at n long trot of 9 miles an hour for many hours together. 

Besides the swift variety above alluded to, tho species varies in 
colour, like the Bactrian, being sometimes cream-ooloured or even 
white. There are specimens in tho"Gardens of tho Zoological Society 
in the Regent's Park. 

The natural family of the Candida; comprises also the South 
American form so well known by the name of Llama. [Llama.] 

A fossil species, C. Sivalemit, of this genus was discovered by 
Dr. Falconer and Captain Cautloy in the Tertiary deposits of tho 
Sewalik Hills of Hindustan. The crania, jaws, and teeth of this 
species are to be seen in a fine state of preservation in the British 
Museum. It was nearly related to the existing species, but exceeded 
them by Rt least one-seventh in height. 

CAMERARIA, a genus of plants belonging to the natural order 
Apocynaceos. O. lalifolia is called the Bastard Manchineel-Tree in 
tho countries where it grows, on account of its possessing properties 
similar to tho Manchineel. The truo Manchineel is the produce of 
Hippomanc ManchineUa, one of the Spurgeworts. [Hipi'OMank.] 
CAMOMILE, or CHAMOMILE. [Anthkmis.] 

CAMl’A'NULA (diminutive of Campana, a bell, on account of the 
form of its flowers), a genus of plants the type of the natural order 
Campanulacete. It has a 5-cleft calyx, the corolla mostly bell-shaped, 
with five broad and shallow segments, the anthers free, tho filaments 
dilated at the buse, the stigma 3-5-fid, the capsule not elongated, 
3-5-celled, and opening by lateral pores outside tho segment of the 
calyx. This genus is one of the largest in the vegetable kingdom, 
although from timo to time tho number of its specioB has beon 
reduced by the formation of new generic types. Eight species are 
described by Babington as British. The species of Smith were more 
numerous, but Babington recognises Heister’s genus Speculatia for 
the old G hybrida (Priamatomrpu* hybridan of ^L’Heritier) and its 
allies, and Schrader’s genus Wuhlenbcryia for the V. hnlcracea. The 
ohler names of the genus Campanula are Trachdium and Ccrvicaria, 
names which were given to it on account of the supposed efficacy of 
many of the species in the cure of disorders of the neck and trachea. 
Honce also the common name Throatwort. All tho species are 
herbaceous, with mostly perennial roots, and the radical leaves 
differing in form from those of the Btern. They are natives of the 
northern hemisphere. 

C. edvlis, Chubs, Okab, is a hispid plant with a thick root, erect 
1-flowered stems, ovate-lanceolate crenate leaves; lobes of the calyx 
linear-lanoeolate, equal in length to the corolla, which is hispid. It u 
a native of Arabia Felix. Its root is thick and sapid, and contains a 
considerable quantity of starch. It is on this account frequently 
eaten by children, as are the roots of many other species. 

C. glomerata, Clustered Bell-Flower, has the leaves minutely crenate- 
serrate, the lowermost stalked, ovate-lanceolate, generally cordate 
at the base, the upper leaves half-clasping, Bessile, ovate, acute; 
the flowere sessile in terminal and axilluy dusters. This is a native 
of Europe, especially in mountainous districts. In Croat Britain it 
is found in dry pastures on limestone. It is the Traehdium minus 
and Ccrvicaria minor of Lobel and Dodonceus. It is often cultivated 


in our gardens, and a great number of wild varieties have been 
described by. Alphonse De Candolle. 

C. Tracheliim,' Nettle-Leaved Bell-Flower, has the leaves coarsely 
doubly serrate, hispid, the lower one oordate, with long stalks, upper 
nearly sessile, ovato or lanceolate, acuminate; flowers racemose, 
peduncles 2-3-floworod; segments of the calyx triangular-lanceolate, 
entire, erect; the stem erect, angular. This is a European species. 
It is found in the Bouth of England, and lias large blue bell-shaped 
flowers. A decoction of thu herb was formerly used in disorders 
of the throat, but the properties of the genus are medicinally inert. 

C. rotundifolia, Hare-Bell, Blue-Bells, Milkwort, has the radical 
leaves cordate or reniform, shorter than their stalks; stem-leaves 
linear, the lower ones lanceolate; flowers one or more racemose, 
corolla turbinate, campanulate. It has pretty blue flowers, and is a 
favourite throughout Europe. In Franco it is called Clochette; in 
Germany Weifen-Busch, and Grassglaa. Tho juice of the flowers 
makes a very good blue ink, and when mixed with alum a green one. 
The roots of this species also may be eaten. 

C. pyramidali* is a glabrous plant with leaves glandular, toothed, 
the lower ones petiolate, ovate-oblong, somewhat cordate, tho stem- 
leaves sessile, ovate-lanceolate; the flowers numerous, pyramidally 
racemose, the lobes of the calyx acuminate, spreading, tho capRule 
spherical, deeply furrowed. It is indigenous on rocks and walls in 
Corintliia, Cnmioln, and Dalmatia. From its having boon a great 
favourite in tho gardens of Europe, it haB now become naturalised in 
many places where it was not originally a native. It has not often 
beon found wild in Great Britain, though it is commonly cultivated 
for the sake of its tall raceme of beautiful blue flowers. It is in 
great demand in Holland, where it is employed to ornament halls and 
staircases, and to place before fire-places in summer, for which purpose 
it is planted in largo pots and trained in a fan-manner so as to hido 
a large surface. In the shade it romains in bloom two or three 
months. “ Tho art of producing a very large plant is to begin with 
pots of a small sizo, and shift frequently during two yoars, till at 
lost the plant ocoupiesapot of a foot or more in diameter. Rich 
light soil should be used, but no animal manures or recent dung, 
as these are very injurious. Cuttings of the roots flower the second 
and seedlings the third year. C. carpatica and C. grandiflora may 
be treated in the same mnuner.” (Loudon.) 

C. Rapunculue, Rampion, has leaves crenate, tho radicle leaves 
oblong-elliptical narrowed into a petiole, the stem-leaves linear- 
lanceolate, sessile, the raceme few-flowered, the segments of the culyx 
lanceolate. It is a native of Morocco and Bnrbary, also of the south 
of Europe, and extends as far north as Norfolk in England. It has 
a fusiform thick whito root, which looks like a little turnip ; henco 
the spoeific name rapunculiut, being the diminutive of rapa, or radish. 
In Germany it is called Rapunzel, in France Raiponcc, in Italy Raper- 
onzola; the English Rampion appears to be the same word. It is 
much cultivated in Franco and Italy, and sometimes in Britain, for 
the sake of the roots, which are “ boiled tender and eaten hot with 
sauce, or cold with vinegar and pepper.” (Loudon.) In its cultivation 
the sood should be sown in the spring on deep light soils, in drills; 
and in the autumn of tho year tho plants will bo ready for use. 
The C. perticifolia, a doubtful native of Britain, and the C. Jiapuncu- 
loidee, an indigenous plant, may be used for tho some purposes as C. 
Kapunculu*. 

C. lilifolia ( Adenophora lilifolia, Ledebore) has ulternate leavos, tho 
radical ones petiolate, ovate-roundish, cordate, toothed; the corolla 
campanulate, the style exserted. It is a native pf Siberia, and of the 
east of Europe. Like many others of the genus it has an edible root, 
which is Bometimos divided into several turnip-formed tubers. The 
flowers are numerous and sweet-scented. It is interesting from the 
fact that the leaves before blossoming are crowded together on tho 
summit of the stem, so as to form a green rose-like body. But ob 
the axis elongates, the leaves become afterwards scattered on the 
prolonged stem. The roots are eaten in China both raw and conked. 

The other British species of this genus not described are V. lot if alia, 
Great Bell-Flower, common in the North ; C. Bapunculoidca, very rare ; 
and C. patula, frequent in hedges and thickets. [Si’Eculabia ; 
WaulknbehoIa.] 

(Loudon, Encyclopaedia of Plante; Koch, Flora Gcrmanica ; 
Babington, Manual of Britieh Botany; Burnett, Outlinee; Don, 
Gardened* Dictionary.) 

CAMPANULA'CEiE, Belltaorte, the Campanula Tribe, a natural 
order of Monopetalous Dicotyledonous Plants, tho character of which 
is to have on inferior three or inoro celled fruit containing many 
minute seeds, oombined with a regular corolla, distinct stamens equal 
in number to the lobes of the corolla, dilated bases to the filaments, a 
downy style, and a milky juice. It consists of plants usually herbace¬ 
ous, sometimes shrubby, scattered over all parts of the globe, but most 
abundant in the form of species related to the common Campanula, or 
Bell-Flower, in the milder parts of Europe and Asia. Of 500 species 
only 19 are found within the tropics. The flowers are commonly 
blue, purple, or white, o’ccasionally rose-ooloured, very rarely yellow, 
as in a Canary shrub called Mueechia aurea. None or the species are 
poisonous, notwithstanding that the order is very closely allied to the 
dangerous Lobdiaccas, which hardly differ except in having irregular 
flowers and syngenesious stamens. The affinities of this order are 
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with Compotitm through Lobdiacew, and also with Solanacea and 
Vacciniacea. it embraces 28 genera and about 500 species. 



Rnm|>ion (Campanula llapunculoUet). 

1, The base of tho corolla, with the stamens; 2, a stamen separate; 3, a 
calyx with the style and stiRtna; 4, a ripe seed-vessel; 5, a section of the 
same ; 6, seeds natural Blue ; 7, a seed magnified; 8, a section of the same. 

CAMPANULARIA. [PoT.YriAWA.] 

CAMPHOR is a substnnco produced by several plants, and in its 
ohomical characters lmlougs to the class of Vegetable Oils. It is 
yielded in greatest abundance by tho natural order Lauracete, from 
several species of which Camphor might be produced. It is however 
obtained for commercial and medicinal purposes from the Camphora 
Officinaru m, Nees (Laurus Camphora of Linntcus). A substance called 
Borneo Camphor, having similar properties to that from the natural 
order Lawaceai, is obtained from tho Dryobalanopt Camphora. This 
Camphor does not come into Europe on account of the great demand 
for it in the Chinese markets. [Camphor, Medical Vttt of, in Aires 
and Sc. Div.l 

CAMPHOR-OIL, a substance obtained in Borneo and Sumatra 
from the Dryobalanopt Camphora. It is supposed to be Camphor in 
an imnerfect state of formation. [Dhyobalanors.] 

CAMPHORA, a genus of plants belonging to the natural order 
Lauraeea. This genus was constituted by Nees von Esenbeck for tho 
Laurut Camphorifera of Kiimpfer,the plant which yields the Camphor 
of commerce. It is known by its hermaphrodite panieled naked 
flowers; 8-cleft papery calyx, with a deciduous limb; 9 fertile 
stamens, 8 in a row, the inner row with two stalked glands at their 
base; the anthers 4-oelled, the outer turned inwards, the inner out¬ 
wards ; the fruit placed on the oboonical base of the oalyx; the leaves 
triply nerved, glandular in the axils of the principal veins; the leaf- 
buds scaly. 

C. offleinarum, the Camphor Laurel, is a tree with lax smooth 
branches; the leaves are bright-green and shiny above, paler beneath, 
and somewhat coriaceous, with a sunken gland at the axils of.the 
principal veins, projecting at the upper side, opening by an oval pore 
beneath. This plant is a native of Japan and China, and is cultivated 
in most of the warmer parts of the world. The Camphor of commerce 
is yielded by this tree, which is cultivated most extensively in the 
island of Formosa, from whence it is taken to Canton, which is the 
. principal market for Camphor. 

CAMPION. [Lychnis; Sii.kne.] 

CAMPONTIA, a genus of supposed Marine Annelidas, first described 
by Dr. Johnston. Of this genus Dr. Johnston says, “ When I first 
described this animal its close resemblanoe to some caterpillars was 
particularly mentioned, but the suspicion of its being actually a larva 
aid not occur to me; for I believed it to be an established fact among 
entomologists that no insect passed its preparatory stages in sea-water. 
I have been informed however that Mr. M'Leay, and no higher 
authority can be given, has proved that the worm in question is the 
larva probably of some dipterous fly; and if this opinion be correct 


(which its anatomy strongly oonfirms), then it will follow that at least 
one larva naturally lives and undergoes its changes in the sea—a con¬ 
clusion which I think is one of some importance, and at varionoe with 
our present notions. Our Campontia cruciform* may be found at all 
seasons at the roots of sea-weed and corallines in pools left by tho 
recess of the tide. The very specimens before me were procured by 
myself a few days ago in parts to which no fresh-water could have 
access, and which are covered to the depth of several feet every tide, 
for they are near low-water mark.” {Mag. Nat. Hitt. vol. viii.) 

CA'MPSIA (Lepeletier and Serville), a genus of Coleopterous Insects, 
of the section Hetcromera, sub-section Stenelytra (Latreille), and family 
Helopidtt. [Helopid.*.] _ * 

CAMPTO’CERUS (Dejean), a genus of wood-foeding Coleopterous 
Insects, belonging to the section Xylophagi of Latreille. [Xylophaoi.] 

CAMPTODO'NTUS (Dejean), a genus of Coleopterous Insocts, of 
the family Scaritidai, closely allied to Oxyttomut ; from which genua 
however the present is distinguished by the species having the labial 
palpi shorter than tho external maxillary; antenna) with the basal 
joint scarcely longer than the two following joints taken together. 
[SCABITIDAi.] 

CAMPYLOMY'ZA (Wiedoman), a genus of Dipterous Insects, of 
the family Tipulida. It has the following characters ;—Proboscis 
curved; antenntc filiform, 14-jointed, two basal joints tolerably 
thick, the remaining short, cylindrical, and covered with fine hairs ; 
body short; femora elongated; wings hairy, with one marginal cell, 
and three posterior cells, the first and second divided by an indistinct 
nervure. 

Tho species of this genus aro all extremely minute, and found on 
the leaves of trees. 

C. bicolor is less than one-twelfth of an inch in length, of a blackish 
colour, with the edges of the abdominal segments pale; legs pale- 
yellow. This species and three or four others inhabit this country. 

CA'MFYLUS (Fischer), a genus of Coleopterous Insects, belonging 
to the family Elateridce. The species of this genus are distinguished 
by their having the hinder part of the head free, or not sunk into the 
thorax as far as the eyes, as is usually the case in this tribe. The 
eyes are globular and projecting; the anteunoo aro rather long, 
obscurely pectinated, and inserted close to the eyes beneath a pro¬ 
jecting frontal ridgo; thorax noiyow; elytra much elongated, and 
somewhat linear. 

C. ditpar, a common insect in this country, is found on the leaves 
of trees, and on nettles and other plants. It is nearly half an inch 
long, and of an ochreous colour, with the under part of the body mom 
or loss block; sometimes the posterior part of the head, the disc of 
the thorax and elytra, and the femora aro black. 

About six or seven species of this genus have boon discovered, most 
of which are European. The above-described species is the only ono 
known to inhabit England. 

CAMWOOD (German, Kammholz; French, Bois do Cham ; Portu¬ 
guese, Pao Gabiio), a rod dye-wood, the colouring matter of which is 
similar to that of Nicaragua or Peach-Wood. It is the produco of a 
plant belonging to the natural order Ltgvminota, called Baphia nitida. 
Tt is used with alum and tartar as a mordant. It does not afford more 
than a third part of the colouring matter yielded by an equal quantity 
of Brazil-Wood. It is used likewise by turners for making knife- 
handles, and by cabinet-makers for ornamental knobs to furniture. 
The greatest part of tho Camwood imported into Europe is brought 
from Sierra-Leone. 

CANARIUM, a genus of plants belonging to the natural order 
Amyrutaccat. O. commune yields a gum which is Baid to have tho 
same properties as the Balsam of Copaiva. The fruit, which is a 
three-cornered nut, is eaten in Java both raw and dressed; and an oil 
is expressed from them which when fresh is eaten at table, and when 
stale is used for burning in lamps. The raw nuts are apt to bring on 
diarrhoea. 

CANARY-BIRD, or CANARY-FINCH, Le Serin do Canarie of 
tho _ French, Der Canarienvogel of the -Germans, Canario of tho 
Italians, the Canary of the English, FringiUa Canaria of Liumeua. 
This bird is the well-known songster which is to be found cagod in 
every house where the inmates are fond of song-birds. The Canary 
Islands are the most frequented haunts of the species. In the wild 
state the prevailing hue, according to the observations of Adanson, 
Labillardiere, and others, is gray or brown, mingled however with 
other oolours, but never reaching the brilliancy of plumago exhibited 
by the bird in captivity—a brilliancy arising from long domestication 
and repeated crosses with analogous species. Its introduction into 
Europe is stated by some to have taken plaoe in the 14th century; 
but Bechstein names the beginning of the 16th. “ Tho arrival,” says 
the author last quoted, “ of the canary in Europe, is thus described;— 
A vessel which in addition to its other merchandise was bringing a 
number of these birds to Leghorn, was wrecked on the coast of Italy, 
opposite the island of Elba, where these little birds, having boon set 
at liberty, took refuge. The climate being favourable they increased, 
and would certainly have become naturalised, had not the wish to pos¬ 
sess them occasioned their being caught in such numbers that at last 
they were extirpated from their new abode. From this cause Italy 
was the first European oountry where the canary was reared. At first 
their education was difficult, as the proper manner of treating them 
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was unknown ; and what tended to render them scarce was that only 
the male birds were brought over,—no females. The may of its primi¬ 
tive colour, darker on the back and greener on the belly, has under¬ 
gone so many changes from its being domesticated, from the climate, 
and from the union with birds analogous to it (in Italy with the citril- 
finoh, the serin; in our country—Germany—with the linnet, the green-] 
finch, the siskin, and the goldfinch), that we now have canaries of all 
colours. If wc had not sufficient proof that canaries came originally 
from the Fortunate Islands, wo should think the eitril-finch, the 
serin, and the siskin were the wild stock of the domesticated race. 

I have seen a bird whose parents were a siskin and serin, which per¬ 
fectly resembled a variety of the canary which is called the green. 

I hare also seen mules from a female gray canary, in which was no 
traco of their true parentage. The gray, the yellow, the white, the 
blackish, and the chestnut are the principal varioties, and it is from 
their combination and from their tints that we derive the numerous 
varieties that we now possess. Those canaries that have tho upper 
part of the body of a dusky green or linnet-brown, and the under port 
the yellowish-green of the green-bird, with dark brown eyes, are the 
strongest, and most nearly resemble tho primitive race. The yellow 
and white often have red eyes, and are the most tender. The chestnut 
are the most uncommon, and hold a middle rank for strength and 
length of life between the two extremes. But as the plumage of tho 
intermediate ones is a mixture of these principal colours, their Value 
depends on tho pretty and regular manner in which they are marked. 
Tho canary that is most admired amongst us now is one with tho body 
white or yellow, the head, particularly if crested, wings, and tail, yel¬ 
lowish-dun : the socond in dogree is of a golden yellow, with the head, 
wings, and tail black, or at least dusky gray. Next follow the gray 
or blackish, with a yellow head and collar; and tho fellow, with a 
blackish or green tuft, which are very much valued. As for those that 
are irregularly spotted, speckled, or variegated, they are much loss 
sought after, and are used to pair with those of one colour, white, 
yellow, gray, brown-gray, and the like." 

The usual length of a Canary is about 5 inches, of which tho tail 
measures about two and a quarter. The bill is about S lines in length, 
strong, sharply pointed, and inclining to white. The shanks, or feet 
as they are technically called, are about 8 lines long, and of a flesh- 
colour. 

Tho femalo is vory like tho male, but is generally less bright in 
colour, smaller about the head, shorter about tho neck and body, not 
so high on tho shanks, and altogether of a form somewhat less elegant 
than that of the male. There is a bean-shaped feather under the bill, 
and the temples and circles round the eyes are deoper in colour than 
tho other parts of tho body. 

Tho Canary breeds freely with allied specieB of birds, and many 
hybrids are recognised by breeders. Amongst the more common are 
the following:— 

1. Mules bred from a hen Cnuory and a Goldfinch.—These partake 
of the parental colours on both sides. The fineBt are produced from 
yellow or white hen canaries. 

2. Mules bred from a hen Canary and a male Siskin.—Tho young 
alwuys resemble the Siskin in shape. If the mother he green they 
will be like a hen Siskin; if sho be white or yellow they will be lighter 
in colour than a Siskin, without however any great difference. 

.3. Mules bred between a hen Canary and a Green-Bird, or a Citril- 
Finch.—-When the mother is neither white nor yellow tho young 
do not differ much from the Gray or Green Canary; but they are 
generally rather more slender, and their bills ore also shorter and 
thicker. 

4. Mules bred between a hen Canary and a Linnet.—These, if the 
mother be white or yellow, will be speckled ; if she be g^ay they will 
resemble her generally, but their tails will bo longer. 

Most of these mules are fruitful, and there is no great difficulty in 
getting the’ parents to pair; but when the union is with species more 
remote, the difficulty increases in proportion. 

5. Mules between a hen Canary and a Bullfinch.—Bechstein says 
that the eggs of this union seldom prove fruitful; but Dr. Jassy of 
Frankfort obtained mules of a bullfinch and a canary, by making other 
canaries sit on tho eggs and bring up the young, a plan pursued in 
Bohemia. 

Besides the birds above enumerated, chaffinches, yellowhammors, 
&o. have been tried, but with no good success. Bechstein says that 
he never saw a male canary very fond of a fomsle yellowhammer, nor 
a male of the latter kind or a female canary, though the plumage may 
be selected so as to offer a striking resemblance. 

It will be observed that in all the five instances recorded the Canary 
is always the mother. The reason why breeders select the male of 
the other species when mules are desired is, because a female siskin, 
goldfinch, Ac. could not easily be induced, if at all, to lay her eggs in an 
artificial nest like a canary.' 

The hybrids between these various species are stated to be fruitful, 
and to nave the power of continuing their mixed forms. The first 
eggs of these hybrids are said to be very small, and the young hatched 
from them very week. The eggs of the next year are said to bo larger, 
and the nestlings stronger and stouter. 

In order to obtain bright and good plumage, those birds whose 
oolonrs are clear and whose spots are clean and well defined should be 
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placed together. A brownish-gray or greenish bird paired with ono of 
a lively yellow often produces young of a dim white and of other 
admired colours. Two crested birds would never be joined, for their 
offspring are frequently hatched with part of the head bald, or other¬ 
wise deformed in plumage. 

Bechstein gives the following directions for forwarding tho breeding 
of Canaries :—“ The best time for pairing canaries is the middle of 
April Either one male and one or two females are placed in a largo 
cage, or many of both sexes are united in a room or aviary, having the 
advantage of a south aspect. Nests made of turned wood or osiers 
are given them, as straw ones aro too easily tom. It is a good plan to 
place in tho room or aviary slips of pine, which boing cut in February 
do not lose their leaves. If a little inclosure of wire-gauze can be fixed 
over the window, where the birds can enjoy tiie fresh air, nothing will 
more effectually contribute to render tho young healthy and robust. 
Birds which are to be paired for the first time should 'lm previously 
placed in the same cago for seven or eight days, in order to become 
acquainted and accustomed to live together. If two females are to bo 
caged with one mole, it ie especially necessary that they should ho 
together long enough to leave off quarrelling, and the pairing-cage 
should be divided into two equal parts, communicating by a sliding- 
door. ThiB being done, a lively male and one of tho females should 
bo placed in tho first division ; as soon as sho has laid the male should 
bo moved into the other division, the door of separation lieing shut; 
but as soon as the other has also laid tho door may be left open : the 
male will then visit the females alternately, and they will not trouble 
themselves about ouch other; but without those precautions jealousy 
would incline them to fight and destroy each other’s eggs. When it 
is intended to placo a great many females, double or treble the number 
of inales, in a room or aviary, tho latter should always bo first paired 
with a single fomalc, which will ever after remain tho favourite; and 
it will only bo when she is about to sit that ho will pair with tho 
others ; and this is ail the notice he will take of them, for afterwards 
ho will only notice their young. It is from thoso mothers however 
that tho most and tho best birds arc generally procured. If tho floor 
of the room or aviary is well covered witli moss, little else need bo 
addoil for making the nestH, otherwise they should be eupplied with 
the hair of cows and deer, hog’s bristles, fine bay, lint, wool cut two 
or threo inches long, paper-shavings, and the like. That which is 
coarsest servos for tho outside, and the softest and finest for tho inside. 
If they have shrubs, traces of the natural instinct of tho canary are 
soon observed in tho nests, which thoy construct without the holp of 
the turner or basket-weaver; but thoy are of an inelegant form, and 
the outside is not very carefully finished. Tho females alone, as is 
usual among birds, are the builders, the males only choosing tho situa¬ 
tion and bringing the materials. It is in tho nest, where the female 
is in continual motion, that the pairing takes place ; she invites tho 
male by constant little chirpings, repeated more quickly tho nearer sho 
is to laying. Seven or oight days are generally reckoned from the first 
pairing to tho laying of the first egg ; the other eggs, whose number 
varies, without exceeding six, ore laid successively every following day, 
and often at the same hour. The laying ended, pairing continues 
during the first days of incubation. If the pnire agree they must bo 
left entirely to themselves, without endeavouring to uso art to holp 
nature, as many do. It is usual to take away tho first egg and substi¬ 
tute an ivory one, which is repeated with the others to the last, pre¬ 
serving them in tho meantime in a l>ox tilled witli fine dry sand : they 
are afterwards restored all together to the nest to be hatched.” 

Upon this practice there is a difference of opinion, as tho plan abovo 
recommended causes the mother a greater loss of heat, and burdens her 
at once with five or six little ones, which coming together disturb rather 
than please her; whereas in seeing them hatched successively one after 
the othor her pleasure is increased, and her strength and courage are 
supported. “ Very intelligent bird-fanciers,” adds lluffon, “ assure us 
that by not removing the eggs from the female, and leaving them to 
be hatched in succession, they have always succeeded better than when 
thoy have substituted ivory eggs.” The hen Canary will generally lay 
three or four times in the year, from April to September, and some 
will even continue to lay during thoir moult. The eggs are of a deli¬ 
cate sea-green hue, spotted at one end more or less with, violet or 
maroon colour. About tho eighth day after tho hen has begun to sit, 
the eggs may be oxamined by holding them between the flame of a 
candle and tho eye. Those which are good will by that time exhibit 
well-developed blood-vessels, whereas the bad ones will continue clear 
or be already addled—these should l>e thrown away. It may be 
doubted however whether the better course be not to leave the 
hen quite undisturbed. The cock will sometimes take his turn for 
some hours in the day; but the hen seldom approves of this: as soon 
as she has taken her hasty ineal she flies back to tile nest, and if the 
male, whose capabilities as a hatcher she scorns strongly to question, 
do not retire, she pecks him till ho does. On the thirteenth day the 
young generally make their appearance. While .incubation is going 
on the place where tho birds are confined should be kept quiet; for 
it is asserted that sudden jarring noises, such as the violent slamming 
of a door or the discharge of a gun will kill the young in the shell. Wo 
have above seen that it is usual to give two females to one male; and 
it is alleged that if one of the former should die during incubation, 
the survivor immediately takes charge of the eggs, to the care of which 
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she so entirely devotes herself that she repels the caresses of her mate, 
whose solace she was while the deceased was sitting. 

As soon as the young break the shell, two jars should be placed 
near the feeding-trough. In one of these thero should be a quarter 
of a hard egg, yolk and white together, chopped very fine, with a 
bit of crumb of white bread or biscuit, which has been soaked in 
water, and afterwards well pressed to get out the moisture. In the 
other jar rape-seed, well boilod and then washed in fresh water, should 
be placed; great care must be taken not to lot this food become sour, 
which would destroy the nestlings. The cock-bird is the principal 
nurse after hatching. 

It is sometimes necessary to bring up the young by hand, and then 
a posto should bo made of white broad or biscuit pounded very fine, 
rape-seed well bruised, a small quantity of tho yolk of an egg, and 
water. The nestlings must be fed with a quill cut into the shapo of 
a spoon, and should not have less than ton or twelve moals a day; 
four lieaksful well piled up on the quill constitute a meal. On the 
thirteenth day they will begin to feed thenuielvos, and in four weeks 
they may be removed to other cages. Caro however must be taken 
to supply them for some timo with tho paste above described, together 
with the food of full-grown birds, ns a sudden privation of the former 
has boon known frequently to occasion death; especially if the 
nestlings are deprived of it when moulting. 

Mr. Rennie Hays, “ It BometimeB happens in very dry seasons that 
tho feathers of tho young birds cannot develop naturally; a bath of 

tepid water, employed on such an occasion by Madame-, was so 

successful, that 1 cannot do hotter than recommend it. The some 
lady succeeded equally well in similar circumstances in hatching late 
eggs; she plunged them for some minutes iu water heated to the 
degree of incubation, and immediately replaced them under the 
mother; in a short time she enjoyed the pleasure of seeing tho little 
ones make their appearance. This interesting experiment may bo 
applied to all sorts of birds, and may be particularly useful in regal'd 
to those of the poultry-yard.” 

Aliout tho thirteenth or fourteenth day, by which time the 
nestlings can oat alone, tho males begin to warble and so do some of 
tho females, but in a more disjointed style. Tho males, which may 
then bo easily distinguished, should be forthwith separated, each bird 
being plncod in a cage by liimHulf (which must be first covered with 
a pioco of linen and afterwards with a darker curtain) apart from 
every other bird, in order that his education may begin, if it is 
intended that his natural song should be superseded by an artificial 
melody ; if ho is loft unsopnrated beyond the fourteenth day ho will 
retain n portion of his father's Bong, and murder hiB acquired melody 
by intermingling the paternal notes. His musical lesson must be 
rojieatcd five or six times in the day, especially in tho morning and 
evening, his ninster performing the dosired air either on n flageolet or 
a bird-organ ; but, us has been observed in tho case of the bullfinch, 
if the instrument bo not in perfoot tune the whistling of a man of 
tasto is infinitely preferable. From two to six months, according to 
the memory and the abilities of the scholar, will be spent in this 
musical education. Some canaries have been thus taught to repeat 
correctly two or threo airs, and others haro learned to pronounce 
distincly a few short words; for they possess great quickness and 
correctness of ear, and have excellent memories. 

When the more natural song is preferred, those canarios are most 
esteemed which introduce into their warblings the notes of the night¬ 
ingale, wood-lark, or tit-lark, and this may be easily accomplished by 
placing thoso birds near the young canaries. The canaries of the 
Tyrol are more frequently taught to introduce tire notes of the niglit- 
ingalo, while those of England more frequently interweave those of 
the wood-lark. “ In Thuringia," says Bechstom, “ the preference is 
generally given to those which, instead of a succession of noisy bursts, 
know how, with a silvery sonorous voice, to descend regularly through 
nil tho tones of the octave, introducing from time to time tho sound 
of a trumpet. There ate some males which, especially in tho pairing 
season, sing with so much strength and ardour, that they burst the 
delicate vessels of the lungs and die suddenly.” 

Canaries mu'be made to sing in the night—some do this of their 
own accord The tuition must commence early in their youth by 
covering the oage, and thus keeping them in the dork during the day 
long enough for them to be hungry; they ore thus brought to feed by 
candlelight, and at last sing. The hen birds will also sing; particularly 
in the spring, but in an unconnected style. Old hens past breeding 
will often sing in this way the yew round. 

There are societies in London for promoting the breeding of Canaries, 
and amateurs distinguish upwards of thirty varieties. 

Mr. Rennie mentions two sorts of Canaries, “ the plain and variegated, 
or as they are technically oalled, the gay spangles or mealy, and jonks 
or jonquils. These two varieties are more esteemed than any of the 
numerous varieties which have sprung from them; and although 
birds of different feathers have their admirers, some preferring 
beauty of plumage, others exoellenoe of song, certainly that bird is 
most desirable where both are combined. The first property of these 
birds consists in the cap, which ought to be of fine orange-colour, 
pervading every part of tho body except the tail and wings, and 
possessing the utmost regularity, without any black feathers, as by 
the smallest speck it loses the property of a show bird, and is con¬ 


sidered a broken-capped bird. The seoond property consists in the 
feathers of the wing and tail being of a deep-black up to the quill, as 
a single white feather in the wing or tail causes it to be termed a foul 
bird; the requisite number of these feathers in each wing is 18, and 
in the tail 12. It is however frequently observed that the best- 
coloured birds are foul in one or two feathers, which reduces their 
value, although they may still be matched to breed with.” Theso 
form the leading features of excellence; but it is generally the custom 
of tho societies above mentioned to award the prize to the competitor 
who produces a bird nearest to the model published by them the 
Beason prior to that wherein the competitors are to show for the prize. 

The fullest information on the subjeot of breeding and treating 
the Canary will bo found in Beohstein’s Cage-Birds. 

CANARY-GRASS. [Phalaris.] 

CANCER, a genus of Short-Tailed Crustacea, the type of the family 
Canceridtt. Dr. Leach restricted the genus Cancer to the form of 
Cancer Pagurus, Linn., the largo eatable Crab of our coasts, which 
was, when he defined the genus, the only species known. It has the 
following characters:— 

External antennee with the basilar joint broad, very long and thick, 
filling the hiatus between tho inner canthus of the orbit and the front, - 
and terminating forwards in a strong, angular, tooth-like projection, 
directed forwards and n little inwards, reaching beyond the frontal 
line. The terminal or moveable portion is slender, very short, and 
arises from the internal part of the bnsUnr joint nearer to tho cell of 
tho internal antemiro than to tho orbit. The internal antonme, instead 
of lying obliquely outwards or transversely, as in most other genera 
of this section, aro directed forwards—-a character by which Cancer 
may at once be distinguished from Platypodia, CarpUius, Xant/io, &c. 
The second joint of the inner footstalk of tho external pedipalps is 
excavated at tho anterior part of the inner margin; in some specios 
the notch is confined to the angle, in others it extends half way dowu 
tho side of the joint. The first pair of feet is noarly equal; in some 
specimens of each species the difference in Bize being scarcely appre¬ 
ciable. They are generally very robust. The remaining foet have no 
spines, but aro iu most species more or less hairy. The abdomeu of 
the male has five, and that of the female seven joints. 

With tho exception of our indigenous species, Cancer Pagnrus, they 
are all, os far as their localities are known, exclusively nativos of the 
coasts of the hottor parts of America. 

Mr. Bell, in a paper on the genus Cancer (‘ Zool. Trans.’ i. 335), giveH 
throo new Bpocius, namely, C. longipes, C. Edwardsii, and C. dentntus, 
brought home by Mr. Cuming and Mr. Miller, besides C. irroratus of 
Say, und C. Pagurus, which last, as it was considered the type by Dr. 
Leach, we soloct as an example. 

C. Pagurus is the Great Crab of the English coasts. Mr. Bell 
gives tho following description of it:—Carapace transversely oblong, 
flattened, but little higher in tho middle than at the sides, some¬ 
what rounded before and behind; the surface minutely granulated, 
smooth, with the regions but slightly marked. Lutero-antcrior 
Margin slightly recurved, divided into ten quadrate lobes, the sides 
of which are contiguous and the margins entire; the last lobe 
inconspicuous, and passing into the posterior marginal line, which 
terminates immediately anterior to the posterior transverse ridge. 
Front trifid, the teeth of nearly equal length and size. Orbits 
round, with a strong triangular tooth over the inner canthus, which 
does not projeot ho for as the front; and a smaller one filling tho 
space between the two superior fissures. External antenmc with 
tho basilar joint much elongated, and terminating forwards in an 
obtuse tooth; the -first joint of the moveable portion club-shapod, 
the second cylindrical, the remaining portion Botaceous. Internal 
anteuuic directed forwards, the anterior half doubled directly back¬ 
wards in a state of rest. The basilar joint brood, cup-shaped, its 
outer edge projecting forwards; the second joint (the' first of the 
moveable portion) cylindrical, the penultimate with a small, hooked, 
and recurved process at the apex. Fadipalps as in the rest of the 
genus. Sternum minutely punctated, and furnished with small 
patches or lines of short scanty hair. Abdomen in the male with tho 
margin fringed with short hair; the last joint forming an equilateral 
triangle. Anterior feet large, robust, smooth, without spines or 
tubercles, minutely granulated; the hand rounded, without crest, the 
inner surfaoe exhibiting only the rudiments, of the five lines of puncta, 
so conspicuous in other species of the genus. The remaining feet 
furnished with numerous fasciculi of stiff hairs, the .last joint in all 
furrowed, and terminated by a short strong nail. Colour above 
reddish-brown,-the legs more red, the claws deep shining black; 
beneath whitish. Locality, coasts of Great Britain, Ac., and of western 
Europe. Great numbers are annually caught on the ooasts of Great 
Britain. They sometimes attain a large size, weighing ten or twelve 
pounds. 

Pennant states that this species inhabits rooky coasts,, and is the 
most delirious- meat of any, and that it caste its shell between 
Christmas and Easter. “There are Borne aperies,” says Milne- 
Edwards, in his article ‘Crustacea,' in the ‘Cvclopwdia of Anatomy 
and Physiology,’ “ such as the crabs and the Brachyura generally, in 
which the carapace presents a considerable expansion on either side, 
forming two large compartments in whioh the greater moss of the 
, thoracic viscera is contained.. Under these circumstances it would be 
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impossible for the animal to escape from its dorsal covering by the 
relatively inconsiderable opening which this part presents on its 
inferior aspect. This renders it necessary that the carapace, instead 
of being cast off by Bimply rising in a smglo piece, should give way 
and separate in some direction or another, and this it docs by splitting 
along the curved lines, extending on either side from the mouth to 
the origin of the abdomen, in the course of which the epimernl pieces 
cohere with the dorsal one.” (Collinson, ‘l’hil. Trans.’ 1746 and 
1751; ‘ Hist. Nat. des Crustacds,’ t. 1, p. 56.) Sir Charles Lyell says 
(‘ Principles of Geology'), “A large female crab {Cancer Pagurus) 
covered with oysters, and bearing also Anomia Ephippium and 
Actiniie, was taken in April, 1832, off the English coast. Tho oysters 
include individuals of six yeans’ growth, and the two largest are four 
inches long and three inches and a half broad. Both the crab and the 
oysters were seen alive by Mr. Robert Brown. This specimen is in 
the collection of my friond Mr. Broderip, who observes that this crab, 
which was apparently in perfect health, could not have cast her shell. 
for Bix years, whereas some naturalists have stated that the species 
moults amfunlly, without limiting tho moulting period to the early 
stages of growth of the animal." 

The genus Cancer of Linnaeus included a large number of specios, 
and the term Crab, which is a translation of it, is in common parlance 
applied to the great bulk of the Brachyurous Crustaceans, s 

For the Blood-Spotted Crab of the Asiatic seas (Cancer maculatus, 
Linn., Ac.) and the Coralline Crab (Cancer corallinus, Fabr.), Ur. Leach 
instituted the genus CarjiUius, characterised by tho existence of a 
single tooth on the border of the carapace, and by tho tridontated front; 
and, for the Eleven-Toothed Crab (Cancer undecimdentatus, Fabr.), 
the carapace of which is smooth, with 11 crenulated teeth on each 
antcro-latcral border, and black toothed fingers, spoon-shaped at tho 
end, he founded tho genus Clorodius or Chlorodius. Milne-Edwards 
enumerates four species of Car/n'liiu and soven of Cltlorodius. He 
considers tho fossil Crabe aux Grosses Pinces, Cancer nuicrochclus, 
Ucsm. (‘Hist. Nat. dos Crustacds Fossilos,’ p. ill, pi. vii. lig. 1-2), 
Cancer fstpidcscens, Humph. (‘Arab, ltariteit Kamer,’ pi. 60, f. 3), us 
referrible to the genus CarpUius rather than to tho division of Crabs 
properly so called. It should be remembered that Milno-Edwurds's 
genus Cancer (Crabe) differs from that of Leach. The former includes 
under that name such forms as Cancer roue its (Carpiliue rescue of 
Riippcll), C. lobatus, C. esculptue, C. limhatus (Xantlu) granulosus, 
Rup.), C. Saviynii and C. Acanthus, excluding Leach’s Cancer, tlio 
type of which is the eatable Crab of our coasts, to which form Milne- 
Edwards gives the name Platycarcinus. It does not appear that 
any species of Cancer, Leach, Platycarcinus, Milno-Edwards, has been 
foutul in a fossil state. 

CANCROMA. [Boat-Bill.] 

CANDY-TUFT. [Ibjshis.] 

CANIS, a genus of Carnivorous Mammalia, of which the common 
Dog may be regarded as the type. 

Under the Limucan genus Can is aro to be found the Dogs (Canis 
familiarie) ; the Wolves (Canis Lupus) ; tho Hya-nas (Canis Jfi/ima ); 
the Foxes (Canis Vulpes), &c.; the Jackals (Canis aureus); tho 
Mexican Wolf (Canis Mexkamis), Xoloitzcuintli of Hernandez; and 
Canis Thous of Surinam. 

Cuvier arranges under the genus Canis Los Chiens, tho Dogs 
properly so called (Canis familiaris and its varieties); the Wolves 
(Canis Lupus, C. Mesicanus, C. jubatus) ; and the Jackals, Chacal or 
Loup Dord (Canis aureus) : and ho observes, that the Foxes (which 
Brisson and others have separated under the name of Vulpes) may 
be distinguished from tho Wolves and the Dogs by their longer and 
more tufted tail; by a more pointed muzzle ; by the pupils of their 
eyes, which by day present a kind of longitudinal slit instead of the 
round form; by the superior incisors being less lobatod (ccban- 
erdea); and, he observes on their fetid odour, their disposition to dig 
for themselves earths, and to proy upon the weaker animals. These 
ho places in a sub-genus, including the Zerda (Megalolis of Uliger, 
Canis Megalotis of Lalande, Canis Zerda of Grnclin); at least he terms 
tho Zordos “ osp&ces de renards,” though he seems to consider them 
as a section, and notices them as the Megalotis of Illigor. The Jli/ana 
venatica of Burchell, Hytena picta of Temminck (Wild Dog of the 
Cape), terminates Cuvier’s Canidce, and ho then posses on to tho 
Civets ( Viverra). 

M. Lesson in his ‘ Manuel ’ begins the second soctiou of the 
Digitigrades with the genus Canis, and he adopts the following sub¬ 
divisions :— 

1. Those genera which have the pupil of the eye round, including 
the Dogs properly so called, the Wolves, and the Jackals. 

2. Those genera in which the pupil of the eye contracts vertically, 
the Foxes and the Zerdas. 

3. The Dogs with Hytena-like feet; the Hyama-Dog, Canis pictus, 
Desm., Hyaena picta, Temm., Lycaon, Brookes. 

The genus Canis being mostly restricted at the present day to 
the animals of Lesson’s first section, this artiole will be confined to 
the animals commonly called Dogs, Wolves, and Jackals, 

Logs. 

C. familiaris, the Dog. The specific description given by 
Linnaeus is simply “Canis caudfi (sinistrosum) reourvaUk”—“dog 


with tail curled towards the left ”—and his lengthonod description, 
after enumerating the varieties, of which he gives eleven, though it 
may appoar to some almost ridiculously minute and not very delicate, 
is eminently characteristic. Cuvier observes that the Domestic Dog 
(Canis famUiaris, Linn.), is distinguished by its recurved tail, and that 
it varies infinitely besides in statute, form, colour, and the quality 
of the hair. It exhibits, he adtls, “the most singular, tho most 
complete, and the most useful conquost that man has made. The 
whole species is become our property; each individual is entirely 
devoted to his master, adopts his manners, distinguishes and defends 
his property, and remains attached to him even unto death; oral all 
this springs not from mere necessity, nor from constraint, but simply 
from reconnaissance and a true friendship. Thu swiftness, the strength, 
and the highly developed power of smelling of tho dog, have mode 
him a powerful ally of man against tho other animals, and wero 
perhaps noeeafiary to the establishment of society. It is the ouly 
animal that has followed man all over tho earth.” 

It is a question of considerable interest as to what was tho parent- 
stock of the Dog. Some zoologists are of opinion that tho breed is 
derived from the Wolf; others that it is a familiarised Jackal; all 
agree that no trace of it is to bo found in a primitive state of nature. 
That there were dogs or rather animals of the canine form in Europe 
long ago wo have evidence from their remains, which wo shall 
presently notice; and that there arc wiltl dogs we know. India, for 
example, affords many of thorn, living in a state of eompleto inde¬ 
pendence, and without any indication of a wish to approach the 
dwellings of man. Theso dogs, though they have been accurately 
noticed by competent obsorvoi-s, do not throw much light on the 
question. They may have escaped from the dominion or half dominion 
of man, and havo betaken tlioinseives to a vagabond life. It becomes 
necessary however to examine into tho stato of these dogs, some of 
which aro entirely wild and keep to tho mountain and forest, whilst 
others hang ubout the villages, ami though without owners give 
tokens of a more social disposition, and are toleratod os the scavengers 
if tho place, which they clear of disgusting incumbrances, somewhat 
after tho Portuguese fashion. 

Colonel Sykes thus describes tho Dukhun (Deccan) Dog, Canis 
Lukhunensis, Sykes, Kolsun of tho Malirattos, Cron Jhtkhunensis:— 
“ lied, paler underneath; tail bushy, pendulous; pupil rounded. 
This is the Wiki Dog of Dttkhnn. Its head is compressed and 
elongated ; its nose not very sharp, the eyes are oblique ; the pupils 
round, irkles light brown. The expression of tlio countenance that 
of a coarse ill-naturod Persian Greyhound, without any resomblancn 
to tho Jackal, tho Fox, or tho Wolf, and in consequence essentially 
distinct from the Canis Qaao or Sumatrensis of General Ifardwieko. 
Ears long, erect, somewhat rounded at the top, without any repli¬ 
cation of tho tragus. Limbs remarkably large and strong in relation 
to the bulk of tho animal, its size beiug intermediate between tho 
Wolf and tho Jackal. Neck long. Body olongated. Between the 
eyos and nose ml brown: end of the tail blackish. From the tip 
of the nose to tho insertion of tho tail 33 inches in length ; tail 
8.) inches. Height of the shoulders 164 inches.” Colonel Sykes adds 
that nono of tho domesticated dogs of Dukhun are common to Europe. 
Tho first in strength and size is tho Briujureo Dog, somewhat 
resembling t,be Persian Gray hound but much more powerful. The 
Pariah Dog he states is roforriblo to M. Cuvier’s second section. 
This is very numerous, not individual property, but breeds in tho 
townB and villages unmolested. The Colonel remarks that the Turn- 
sprit Dog, long backed, with short crooked legs, is frequently found 
among the Pariahs. There is also a pelted minute variety of tho 
Pariah Dog, usually of a white colour, and with long silky hair, 
corresponding to a common Lapdog of Kuropo; this is taught to 
carry flambeaux and lanterns. The last variety noticed is tire dog 
with hair so short as to appear naked like the Canis JEgyptiu*. It 
is known to Europeans by the name of the Polygar Dog. (‘ Zool. 
Proo.,’ part i.) In 1832 the skin of the Wiki Dog of Nepaul was 
compared by Colonel Sykes with a specimen of the Kolsun of tho 
Malirattos above described, and ho stated his impression to be that 
the animals ore identical, differing only by tho denser coat and morn 
woolly feet of tho Nepaul race, a difference readily accounted for 
by tho greater cold of the elevated regions inhabited by it. Colonel 
SykcH is ulso of opinion that tho Kolsun is identical with tho 
Buansuah, an Indian dog, described by Mr. B. H. Hodgson under tho 
name of Cuon primterus. Specimens of theso dogs are to bo seen 
in the British Museum, in the Catalogue of which institution they are 
not only made specifically distinct, but aro placed under the genus 
Cuon ns distinct from Canis. 

Mr. Bell, in his * History of British Quadrupeds,’ also discusses this 
difficult question. “In order,” says Mr. Bell, “to oome to any 
rational conclusion on this head, it will bo necessary to ascertain to 
what type the animal approaches most nearly, after having for many 
successive generations existed in a wild state/ removed from tho 
influence of domestication and of association with mankind. Now 
we find that there are' several different instances of the existence of 
dogs in such a state of wildness as to have lost even that common 
character of domestication, variety of colour and marking. Of these 
two vory remarkable ones are the Dhole of India and the Dingo of 
Australia; there is besides a half-reclaimed race amongst tho Indians 
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of North America; awl another al«o partially tamed in South 
America which deserve attention; and it is found that these races 
in different degrees, and in a greater degree as they ore more wild, 
exhibit the lank and gaunt form, the lengthened limbs, the long and 
slender muzzle, and the great comparative strength which characterise 
thu wolf; and that the tail of the Australian dog, which may be 
considered as the most remote from a state of domestication, assumes 
the slightly bushy form of that animal We have here then a con¬ 
siderable approximation to a well-known wild animal of the same 
genus, in races which, though doubtless descended from domesticated 
ancestors, have gradually assumed the wild condition; nnd it is 
worthy of especial remark, that the anatomy of the wolf, and its 
osteology in particular, docs not differ from that of the dogs in 
gonernl, more than the different kinds of dogs do from oach othor. 
Thu cranium is absolutely similar, and so nre all or nearly all the 
other essential parts; and to strengthen still further the probability 
of their identity, tho dog and wolf will readily breed together, and 
their progeny is fertile. The obliquity of the position of the eyes in 
tho wolf is one of the characters in which it differs from the dogs; 
and although it is very desirable not to rest too much-upon tile 
effects of habit on structure, it is not perhaps straining tho point to 
attribute the forward direction of the eyus in the dogs to tho constant 
habit, for many successive generations, of looking forwards to their 
master and obeying his voice.” 

Another criterion, nnd a sound one, is the identity of gestation. 
Hixty-throo days form the period during which the bitch goeB with 
young. Precisely tho same time elapses before tho she-wolf gives 
birth to her offspring. Upon Buffou’s instance of 73 days, or rather 
the possibility of such a duration in the gestation of a particular shc- 
W!is we do not lay much stress when opposed by such strong 
evunnee of tho usual period being 03 days. The young of both wolf 
and dog are horn blind, and seo at tho same or about tho same time, 
namely, at the expiration of the 10th or 12th day. 

Hunter's important experiments proved without doubt that the 
Wolf and tho Jackal would brood with thu Dog; but ho had not 
sufficient data for coining to the conclusion that all threo wore 
identical oh species. In the course of those experiments he ascer¬ 
tained that the jaekal went 59 days with young, whilst tho wolf went 
03 days; nor docs he record that tho progeny of tho dog and jackal 
woidd brood together: and he know too well tho valuo of tho 
argument to 1>e drawu from a fertile progeny not to have dwelt upon 
the fact if lie had proved it; not to have mentioned it, at least, if he 
had over heard of it. 



Bkull of Joekul (Omit aurtut). From F. Cuvier. 


Mr. Bell disposes of tho objection arising from the alleged 
untomeably savage disposition of the wolf by relating two ancodotes, 
one on his own authority and the other on that of Mens. F. Cuvier, in 
proof of the susceptibility of attachment to man, and the appetite— 
for it is an appetite—for liis caresses on the part of the wolf. The 
ilrst occurred in the Qardons of the Zoological Society in the Regent’s 
Park, London, and was exhibited in the person of a she-wolf, who 
came forward to be caressed, .and even brought her pups to be 
curossed also, whonevor Mr. Bell or any one whom she knew 
approached her den. Indeed she killed all her unfortunate young 
ones in succession by rubbing them against the bars of her cage in 
her zeal to havo them fondled by her mends. The seoond happened 
in the Menagerie du Hoi at Paris, and no faithful dog could show 
more affecting instances of attachment to his master, or distress on 
oooount of his absence, than did the male wolf which is the subject of 
Mons. F. Cuvier's touching account. “ With all these analogous 
properties of form and structure”—we quote Mr. Bell—“as well as of 
disposition, I cannot but incline at least to the opinion that the wolf 
is the original source from which all our domestio dogs have sprung: 
nor do I see in the great variety which exists in the different races 


sufficient ground for concluding that they may not, all of them, havo 
from one cornmou stock. The turnspit and the mastiff, 
the pug and tho greyhound, are perhaps more unlike each other than 
any of tho varieties of other domestio animals; but if it be true that 
variation depends upon habit and education,- tho very different 
employments to which dogs have in all ages been trainod, and the 
various climates to which they have been naturalised, must not bo 
lost sight of as collateral agents in producing those different forms. 
Tho care too with which dogs of particular breeds ore matched with 
similar ones, for the purpose of keeping the progeny as pure os 
possible, has doubtless its effect in promoting such distinctions.” 
The Bamo author thus sums up his opinion:—“ Upon the whole, the 
argument in favour of tho view which I havo taken, that tho wolf is 
probably tho original of all tho canine races, may be thus stated : tho 
structure of the animal is identical, or so nearly so as to afford tho 
strongest ii priori evideuce in its favour. The dog must have been 
derived from an animal susceptible of the highest degree of domesti¬ 
cation, and capable of great affection for mankind; whioh has been 
abundantly proved of the wolf. Dogs having returned to a wild state, 
and continued in that condition through rnuny generations, exhibit 




Skull of Canada Wolf (Canit Luput). From F. Cuvier, 


characters which approximate more ahd more to those of the wolf, in 
proportion as the influenoe of domestication ceases to act. The two 
animals will breed together, and produce fertile young. The period 
of gestation is the same.” 

We have given above the skull of a wolf, that it may be com¬ 
pared with those of the different varieties of dogs. 
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Dontal formula: incisors, -; canines, 


1—1 , 6-6 
j—1 J uwlors, — = 42. 


Such is M. Lesson’s statement of the dentition of the great genus 
Oa/nit of Linnaeus. F. Cuvier says tiiat Dogs in general have 40 
teeth, namely, six incisors, two canines, three false molars, one 
carnassier, and two tubercular teeth in the upper jaw j and six 
incisors, two canines, three false molars, one carnassier, and two 
tubercular teeth in the lower jaw. Of all these teeth, he observes, 
none change their shape in any appreciable degree in any race what¬ 
ever. Only there is sometimes found an additional falso molar or 
tubercular tooth. 




Fore feet with 
retractile. 


five toes; hind feet with four toes; claws not 




which is itself placed in relation with the scaphoid bone, the second 
cuneiform bone, and the second bono of the metatarsus, counting as 
one the rudiment in question. But in the dogs that have the fifth 
0 ° m I“ ete ' a fourth cuneiform bone is developed between the first 
and the second toe, and in that case, in some varieties, the great 
cuneiform bone elevates itself, and on its internal side offers a largo 
articulating locet to the astragalus. 

The tail is very variable in the number of caudal vertebra), which 
range from twenty-one down to three or even two. 

Of dogs which have been regarded aa varieties or species, one of 
tile most remarkable is the Australian Dog, or Dingo (Curtin Dingo of 
Blumenbocli). It is so wolf-like iu its appearance, that Bewick figures 
it ^as the New-Sontb-W alert Wolf.’ (lovenior Philip describes the 
height of this species, when standing erect, as rather less tiinn 2 feet, 
and the length 24 feet. Tho head, lie says, is formed much like that 
of a fox, the ears short and erect, with whiskers from 1 to 2 inches 
in length on tho muzzle, Tho general colour of the upper parts is pale 
brown, growing lighter towards the belly; the bind part of tho fore 
legs and tho fore part of the hinder ones white, as are the feet of 
both; the tail is of a moderate length, somewhat bushy, but in a less 
degree than that of a fox : the teeth, he adds, are much the same as 
is usual iu the genus. 



Skull of Dingo (Vania Ding;). From F. Cuvier. 


This description may bo considered as accurate, with the exception 
that tho animal generally bears a greater affinity to the Wolf than the 
Fox. “It has," says the author last quoted, describing a female, 
“much of tho manners .of the dog, lmt is of a very savage nature, uud 
not likely to chimgo in this particular. It laps like othor dogs, but 
neither barks nor growls if vexod and teased; instead of which it 
erects the hairs uf the whole body like bristles, and seems furious : 
it is very eager after its prey, and is fond of rabbits or chickens raw, 
but will not touch dressed meat. From its fierceness and agility it 
has greatly the advantage of other animals much superior in size; for 
a very fine French fox-dog being put to it, in a moment it seized him 


Feet of Dog. From F. Cuvier. 

Generally speaking all dogs have five toes on the fore feet and four 
on the hind feet, with the rudiment of a fifth metatarsal bone, which 
does not show itself externally. Nevertheless some dogs have this 
fifth toe very long and well proportioned, and advancing aa far as the 
origin of the first phalanx of the neighbouring toe; and in those 
dogs whioh have only a rudimentary fifth bone of the tarsus, this 
bone articulates itself to the lower facet of the great cuneiform bone, 



Dingo (Cton'v familiaria Aualrulaalir, or C. Dingo). 

by the loins, and would havo soon put an end to his existence had 
not help been at hand. With the utmost ease it is able to leap over 
the back of an ass, and was very near worrying one to death, having 
fastened on it so that the creature was not able to disengage himself 




747 


* CANIS. 


CANIS. 


713 


without assistance : it has also been known to run down both deer 
and sheep. A aocond of these is in the possession of Mr. Lascelles, 
of which we have received much the same account in respect of its 
ferocity; whence it is scarcely to bo expected that this elegant animal 
will over become familiar.” 

Mr. Jloll, in his work above quoted, describes Hie first effect of the 
dominion of man upon this wolf-like dog:—“ The effect of domesti¬ 
cation in producing variation in colour, to which allusion has already 
been made, has lately been exhibited in a very striking and interesting 
manner in the menagerie of the Zoological Society. An Australian 
bitch, or Dingo, had a litter of puppies, the father of which was also 
of that breed: both of them had been taken in the wild state, but 
were of the uniform reddish brown colour which belongs to the race, 
and the mother had never bred before; but the young, bred in con¬ 
finement and in a half-domesticated state, were all of them more or 
less spotted.” 

If we turn to the dogs of other comparatively uncivilised nations, 
wo find the prick ears and other indications of tho half-reclaimed unimal. 
The Ksquimaux Dog (Oanis familiaru Borealis), and tho Haro-Indian 
or Mackenzie lliver Dog ( Cam's familiari* Lmjopm), will occur as 
instances to those who have been familiar—and who is not ?—with 
the histories of our northern expeditions and the Uarden of the Zoolo¬ 
gical Society of London in tho Hogeut’s Pork. In that menagerie the 
throe dogs lost named might at one time be seen side by side, affording 
the best opportunities for •comparison. Peter, the Ksquimaux Dog, 
kept in the garden, was of a dingy-white with a tinge of yellow on 
tho upper parts, gradually fading away upon tho Bides; in short, of 
nearly a uniform colour; but in general this race exhibits a predo¬ 
minance of black markings. Thus Akshelli, brought from the Polar 
Hoa by Mr. Richards in Captain Pony's first voyage, and described by 
Mb. Children in the ' Zoological Journal,’ was almost entirely blackish, 
or of a colour nearly approaching to black on the upper parts, and 
white underneath, tail included. Akshelli seldom barked, but if dis¬ 
pleased uttered a low wolfish growl, and was a very powerful dog. 
Peter was brought to this country by Lieutenant Henderson, one of 
the companions of Captain Boss, in his firet voyage, and lived long at 
the Regent's Park. Ho was vary good tempered and familiar. The 
Hare-ludian Dogs, it is said, are never known to bark in thoir own 
country; and it is worthy of note that those which were brought 
from theuce to tho Regent s Park never barked at all, but the younger 
one which was bom here bnrkod like the other dogs. It is curious to 
obsorvo these stops. 

“ Tho period, ’ says Mr. Bell, “ at which the domestication 
of the dog first took place is wholly lost in the mist of antiquity. 
Tho earliest mention of it in the Sacred Scriptures occurs during 
tho sojourn of the Israelites in Egypt—‘But againBt Israel shall 



Asiatic Street-Dogs. 

not a dog move his tongue.' It is again mentioned in the Mosaic 
law in a manner which would seem to show that they wore the com¬ 
mon scavengers of the Israelitish camp, as they are still in many of 


the cities of the Kast:—* Neither shall ye eat any flesh that is tom 
of beasts in the field : ye shall cast it to the dogs.’ A similar office 
seems to be repeatedly alluded to in the course of the Jewish his¬ 
tory ‘ Him that dieth in the city shall the dogs eat, and him that 
dieth in the fields shull the fowls of the uir eat;' a common curse, as 
it would appear, as it occurs verbatim on no less than three separata 
occasions in the First Book of Kings; and evidently intimates a violent 
and disgraceful death, without the honour of sepulture. The dog was 
considered by the Jews as eminently an unclean animal, and was the 
figure selected for the most contemptuous insults. It is impossible 
not to be struck with tho striking similarity which exists in the feel¬ 
ings of many oriental nations at the present day, among whom the 
very phraseology of tho Scriptures is, with littlo modification, applied 
to a similar purpose.” 

One circumstance should be borne in mind throughout an inquiry 
into tho origin of tho Dog. None of the wild dogs, however appa¬ 
rently living in a state of nature, have ever been found to return to 
the true form of Wolf. 



Skull of Shepherd's Dog (Chicn dc llcrgcij. From F. Cuvier. 


Skull of Spaniel. From F. Cuvier. 

The Shepherd’s Dog, a variety which was most probably one of the 
first that civilised and settled man called in aid to preserve his flocks 
from beasts and birds of prey and the depredations of roving human 
tribes, is remarkable for the oapooity of its cranium and its great 
sagacity, ° 
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It is indeed distinguished by this cranial development even above 
the Spaniels and their varieties, and the Hounds, which comprise the 
most useful and intelligent dogs. In the Bull-Dogs and Mastiffs, 
Dogues de Forte Race of the French, though the head is one-third 
larger than thoseof the Shepherd's Dog and of the Spaniels, ‘ Barbets,' 
the cranial capacity is not by any means so great. 



Skull of Hogue do For to Unce. From F. Cuvier. 



Skull of Chien Matin. 


Dr. Caius, the physician of queen Elizabeth’s tinfc, wrote several 
papers on natural history for Die use of Gesner, his correspondent 
and friend. In one of these treatises he divides the British dogs into 
—1st, The most- generous kinds, which he subdivides into the Dogs 
of Chace, including the Hounds, namely, the Terrier, Harrier, and 
Bloodhound; and the Gazehound, Greyhound, Leviner or Lyemmer, 
and Tumbler: the Fowlers, namely, the Spaniel, Setter, Water- 
Spaniel, or Finder: and the Lap-Dogs, namely, the Spaniel-Gentle, or 
Comforter. 2nd, The Farm-Dogs, namely, Die Shepherd’s Dog and 
the Mastiff, or Ban-Dog. 3rd, Mongrels, namely, Wappe, Turnspit, 
and Dancer. 

Bewick enumerates the followingThe Shepherd’s Dog, the Cur- 
Dog, the Greenland-Dog, the Bull-Dog, the Mastiff, Die Ban-Dog, the 
Dalmatian or Coach-Dog, tho Irish Greyhound, the Highland Gray- 
hound, the Gazehound, the Greyhound, the Italian Greyhound, the 
Lyemmer, tho Lurcher, the Tumbler, the Terrier, the Beagle, the 
Harrier, the Fox-Hound, the Old English Hound, the Kibble Hound, 


the Blood-Hound, tho Spanish Pointor, tho English Setter, tho New¬ 
foundland Dog, the Hough Water-Dog, the Large Water-Spaniel, the 
Small Wator-Spaniel, tho Springer or Cooker, King Charles's Dog, tho 
Pyrame Dog, tho Shock-Dog, tho Lion-Dog (a small and rare variety), 
the Comforter (a small Spaniel), tho Turnspit, nnd tho Pug. Wo 
oould add many moro to this list, which is long enough. Tho French 
divide tho dogs into throo groups, namely, tlie Matins, the Spaniels 
(including tho Hounds and Pointer), and tho Doguos (tho last con¬ 
taining the Mastiff, Bull-Dog, &c.). 

We give the gigantic Tibet Dog ns n fino example of the Mastiffs. 
Dr. Wallich gave to Mr. Brodcrip tlio data which enabled the latter 



The Tibet Dog (Cbtuia familiaris, var. Molumia Thibetan us), 

to write tlie following account: Those noble animals are the watch¬ 

dogs of the table-land of the Himalaya Mountains, about Tibet. 
Their masters, the Bhoteas, to whom they are most strongly attached, 
aro a singular race, of a ruddy copper-colour, indicating tho bracing 
air which they broathe, rather short, but of an excellent dispostion. 
Their clothing is ndaptod to Die cold climate they inhabit, and 
consists of fur and woollen cloth. The mon till tho ground and keep 
sheep, and at certain seasons come down to trade, bringing borax, 
tincol, and musk, for sale. They sometimes penetrate ns far as 
Calcutta. On thcHO occasions tho women-remain at home with tho 
dogs, ami tho encampment is watched by tlie latter, which have an 
almost irroconcileable aversion to Europeans, and in general fly fero¬ 
ciously at a white face. A warmer climate relaxes all their cnergius, 
and they dwindlo even iu the valley of Nepaul.” Some specimens 
were brought to this oouutry by Dr. Wallich; they woro plaeed in 
tho Zoological Society’s Garden in tho Regent's Park, but died sooii 
after their arrivol. The Hon. Edward Gardner, British resident at 
the court of Die Raja of Nepaul, never heard of any other instance 
of this varioty being domesticated by Europeans. 

In all the varieties the period of gestation is OS days. Tho litter is 
generally numerous, often os many ob eight or nine. The whelps 
are born blind, and do not see till nino days are fully expired : they 
sometimes see on the tenth, and sometimes not till the twelfth day. 
At tho fourth month the teeth begin to change, and ut two years the 
growth of tlie animal is considered complete. A dog is considered 
old at the expiration of five years, and tho limits of his existence 
rarely exceed 20 years. It is confidently stated that in all tho varie¬ 
ties, if a Dog has any white on any part of his tail, that colour will 
invariably bo found at the tip. 

For tho special qualities of particular varieties of the Dog see tho 
articles Beagle, Blood-Hound, Grayhound, Harrier, Pointer, 
P vo, Settee, Spaniel, Teiuheh, Wolf-Dog. 

? Volta. 

C. Luptu (Linnaeus), tho Wolf. Lieutenant-Colonel Hamilton 
Smith makes Lapins tile first section of his flrst sub-genus Chiton, of 
the Diurnal Cantdtr, or Canine group furnished with a round pupil of 
the oye. 

In this section he comprises the Common Wolf, Lujius vtdgarit; 
the Black Wolf, L. Lycaon ; the Dusky Wolf, L..nubilu», Wiod.; and 
the Wolf of the Southern States of North America, L. Mcxicanut, 
Smith. 

In the second section, I/yciicu* , or as he terms the group tho 
Lyciscan Dogs, he places the North American Wolf, L. Intrant ; nnd 
tile Caygotte of Mexico, L. Cagottut, Smith. 

With regard to the American Wolves, Cojonel Smith remarks that 
whether they be distinct from those of the eastern hemisphere, or 
primeval varieties, is not os yet satisfactorily established. The high 
authority of Sir John Richardson he observes leans towards the 
opinion that they are different species; while Prince Maximilian of 
Wied, perhaps still more practically conversant with the races of both 
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continent*, thinks that they are not specifically distinct. To this last- 
mentioned opinion Colonel Smith states that his own somewhat 
extensive researches lead him to subscribe; but he qualifies this 
statement by observing that while our ideas respecting the character¬ 
istics of species remain unsettled tho difference of conclusion is 
perhaps only formular. 

In M. Lesson’s ‘ Manuel ’ the following existing Wolves appeim as 
distinet species;—the Common Wolf, G. Lupus, Linn.; the Mexican 
Wolf, 0. Mexicawus, Desm.; the Rod Wolf, G. jubalus, Deem.; the 
Prairie Wolf, C. Intrant, Horl.; and the Dusky Wolf, Loup Odorant, 
G. nubUus, Say. 

Colonel Smith observos that the typical Wolf of Europe and Asia, 
and tho varieties belonging to this tribe in America, may bo described 
as animals occupying the two continents from within the Arctic circle 
on the north, to Spain, and perhaps to Morocco on tho west side of 
the Old Continent; to Syria, and beyond the Crislina in India; and 
to near tho Isthmus of Panama in the New World. Farther south, in 
tho last-mentioned port of the globo, they are, he remarks, replaced 
by an aberrant canine, the Red Wolf of Cuvier; and in the first by 
Hynrnas, the Painted Lycaon (Ganit pint its), and perhaps by other 
species not as yet fully developed. “ In China,” nays Colonel Smith, 
“ wolves abound in tho provinco of Xnntnng [Changtung ?]; but how 
far they are found to the south is not known. Buffon, from the 
account of Adaiiyon (Adanson), asserts the existence of a powerful 
race of wolves in tho Senegal country, hunting in company with tho 
lion; but tho name is most likely applied to a hyrena, a lycaon, or 
one of tho red chrysean group." (‘Naturalist's Library.’) 

The following must bo the passngo alluded to r—Adanson states 
that one night a lion and a wolf (loop) entered together in the court 
of tho liouso where he slept; they raised themselves by turns by 
placing their foot on tiio timber-work of the roof (comblo), as he 
could easily hear, and carried off their provision. In the morning the 
occupiers of tho dwelling were satisfied, from the well-marked 
impressions of their feet in tho solid, that tho auimals came together, 
and porceivod the place whence they had taken away two fish : doubt¬ 
less, says Adanson, each took his own. This theft, ho adds, was 
moderate for two such carnivorous animals, but they did not choose 
the smallest. “ I do not know,” coutinuos the French traveller, 
“ that it has been before observed that tho wolf goes (fraye) with the 
lion; nevertheless the fact is not extraordinary; tliero are daily proofs 
of it in this country, and every evening tho wolf may be heard 
howling at tho side of tho lion. I have witnessed the same thing a 
hundred times in all my voyages oil tho Niger (tho Senegal), and I 
know, without possibility of doubt, that the wolf is often found with 
the lion without having anything to fear. It is not that tho 
sizo of tho African wolf, which is much superior to that of the wolf 
of Europe, makes any impression on the lion ; it is only becauso tho 
flesh of the former is no temptation to tho latter : and what confirms 
me in this opinion is, that I never saw the two lions which were kept 
iu tho middle of tho village of Senegal attack the dogs which were 
exposed to them, or which they met wlion they wore unchained; 
whereas they fell upon the first horse or child which came in their 
vfoy.” 

Le Vaillant and the French generally called the Spotted Hytena 
Loup Tachetd; and the terms Tigro and Tigresse ore used generally 
for any largo spotted cat. Thus we have an account of tho ‘ Hardiesse 
du Tigre ’ iu Atkinson's very next sentence, where ho says—“ Some 
days after this visit of the lion with the wolf we received one from 
a tigress, which oame to the same place with her young ono and also 
carried away two fish.” In the ‘ New History of Ethiopia, being a 
Full and Accurate Description of the Kingdom of Abessinia, vulgarly,- 
though erroneously, called the Empire of Prester John; in four 
books : by tho learned Job Ludolphus, Author of the Etluopic 
Loxiaou; made English by J. P. Gent. Folio, London, 1682,’—is 
the following passage:—“ Tygers and panthers are much more cruel 
and fierce than lyons, for they nover spare mankind; yet they covet 
the Ethiopians before white men, as more accustomed to that sort of 
dyet. Those two beasts differ only in colour; for the panthers are 
brown, spotted with block; the tigers gold-coloured, with fine black 
spots like five-leaved grass : they are beasts of a dreadful celerity and 
boldness; by night they break into villages, and make doleful massa¬ 
cres among the poor innocent cattle; yet Alvarez affirms that these 
butcheries never happen in Midra-Bahril.” It is almost superfluous 
to add, that the Tiger, properly so called, does not inhabit Africa. 

G. Lupus, the Common Wolf, is known by the following characters:— 
It is yellowish or fulvous nay; hair harsh and strong, longest below 
the ears and on the neck (particularly the throat), shoulders, and 
haunohes; muzzle block; cheeks and parts above the eyes ochreous, 
gray in very old subjects; upper lip and chin white; oyes oblique; 
tail not ourling; a blackish streak or band on the fore lege about the 
carpus; height at the shoulder from 27 to 29 inches. 

Variety white : either as an albino, or according to tho French 
writers, from the effect of the northern climate iu the winter. 
Colonel Smith is of opinion that the white wolves ocourring 
sometimes among. tho races of middle Europe are mere oases of 
albinism. 

This is the wolf that more commonly infests the western countries 
of Europe. Cuvier state that it is found from Egypt to Lapland, 


and seems to have passed over into America. Colonel Smith remarks 
that the French wolves are generally browner and somewhat smaller 
than those of Germany; that the Russian race is longer, and appears 
more bulky and formidable from the great quantity of long coarse 
hair on the cheeks, gullet, and neck; their eyes are very small, and 
their whole aspect peculiarly eavage and sinister; that the Swedish 
and Norwegian wolves arS similar to the Russian in form, but appear 
heavier and deeper in the shoulder, lighter in colour than the Russian 
race, and in winter totally white; that the Alpine wolves are brownish- 
gray and smaller than the French; those of Italy and to the eastward 
towards Turkey fulvous. 

This is the variety, most probably, which formerly lurked in tho 
uncleared woody distriota of tile British Islands; for that Wolves were 
once numerous here is as clear as that the Bear once prowled in Scot¬ 
land and Wales. It would be a waste of paper and space to detail tho 
documentary evidence, and that to be derived from ancient coins, 
gems, and sculptures, which prove that the Lupus of the Roman his¬ 
torians and poets, and the Lupa which was fabled to have suckled 
Romulus and Remus was the same animal with the ancient British 
Wolf. Whatever the Romans might have done to put down these 
ferocious but cowardly beasts of prey, they left enough for their Saxon 
and Norman successors to do. Edgar applied himself to their extir¬ 
pation in earnest, enlisting English criminals in the service by Com¬ 
muting the punishment awarded for their crimes to a delivery of a 
given number of wolvos' tongues, and liberating the Welsh from the 
payment of the tax of gold and silver on condition of an annual tribute 
of 300 wolvos. But the vast wild tracts and deep forests of auciont 
Britain were holds too strong even for his vigorous measures. What, 
the numbers and consequent danger had bocn may be imagined from 
the necessity that existed in the previous reign of Athclstaue (a.d. 92f>) 
for a refugo against their attacks. Accordingly a retreat was built at 
Flixton in Yorkshire, to save travellers from being devoured by those 
gaunt hunters. The Saxon name for the month of January, Wolf- 
Monoth, in which dreary season hunger probably made tho wolves 
most desperate, and the term for an outlaw, ‘ Wolf’H-lfod,’ implying 
that he might bo killed with as much impunity as a wolf, also indicate 
tho numbers of these destructive beasts, and the hatred and terror 
which they inspired. 

That Edgar failed in-Jus attempts at extirpation is manifest from a 
mandamus of Edward I. to all bailiffs, &e. to give their assistance to 
his faithful and beloved l’eter Corbet, whom the king had onjoined to 
take and destroy wolves (lupos), “ cum hominibus, canibus, ct ingeniis 
suis media omnibus quibus viderit expediro,” in all forests and parks 
and other places in tho counties of Gloucester, Worcester, Hereford, 
and Salop, where they could be found. King John, in his grant, quoted 
by Pennant from Bishop Lyttelton's collection, os being in the pos¬ 
session of the dean and chapter of Exeter, mentions the wolf (lupum) 
among tho beasts of chaco which the Devonshire men ore thereby 
licensed to kill. 

In Derbyshire certain tenants at Wormhill held their lands by the 
duty of hunting and taking the wolves (‘Wolve Hunt’) which har¬ 
boured in tho county. Even so late as 1677 the flocks of Scotland 
appear to have suffered from the ravages of wolves, which do not seem 
to have been rooted out of that portion of tho kingdom till nhout tlio 
year 1680, when Sir Ewen Cameron’s hand laid the last wolf low. In 
Ireland wolves must have lingered as late as the year 1710, about 
which time the last presentment for killing them in the county of 
Cork was mode. 

The Black Wolf is a name given to a variety which is most frequent 
in Southern Europe, and particularly in the Pyrenees and to the south 
of those mountains, where they 'are more common than the ordinary 
or laHt-mentioned wolf, which the Black Wolf equals in stature, and, 
if anything, exceeds, in strength. Cuvier says that it is found, but 
very rarely, in France. Colonel Hamilton Smith relates an anecdote 
illustrative of its great size and weight. One of these wolves at a battue 
in the mountains near Madrid came bounding towards an English 
gentleman who was present at the sport, through the high grass and 
bushes, so largo that the sportsman took it for a donkey. Seven were 
slain; and this gentleman, though active and in the flower of life, 
could not lift ono entirely from the ground. The specimen figured 
by the Colonel came from the banks of the Tagus, and he describes it 
os equal to the largest mastiff, of a very dark brown colour, with ears 
larger and the muzzle thicker than the Common Wolf, but withal 
resembling a very large and shaggy Wolf-Dog. 

“The Spanish Wolves,” says Colonel Smith, “congregated formerly 
in the passes of the Pyrenees in large troops, and even now the Lobu 
will accompany strings of mules as soon as it becomes dusky. They 
are seen bounding from bush to bush by the side of travellers, and 
keeping parallel with them as they proceed, waiting an opportunity 
to select a victim; and often suoceeding unless the muleteers oan 
reach some place of safety before dark, and have no dangerous passes 
to traverse. Black wolves oeour again in the mountains of Friuli and 
about Cattaro.” 

The Vekvoturian Mountain-Wolf of Russia, described by Pallas, 
belongs to the black variety. Colonel Smith thinks that the Rosso- 
mak of the Lenas in Siberia with shining black valuable fur, is pro¬ 
bably the same. 

The female of the Common Wolf produces four or five at a litter; 
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and although it ia said that until the young can see, the female care¬ 
fully hides them from the male, for fear he should devour them, it is 
oertain that he hunts for them and brings them food, consisting for 
the most part of the smaller quadrupeds, partridges, moor-game, Ac., 
after they have the use of their eyes, and that both parents take their 
offspring out to teach them to hunt as Boon as they are strong 
enough. 



The Common Wolf [Oanis Lupus). 


Several varieties or species of Wolf are met with in Asia The 
I.nndgah, or Indian Wolf, is the Cimis pnllipus of SykeB, and the Hoc- 
callus Indicia of Hodgson. It is an inhabitant of Nepaul. 

Tho wolves of Asia Minor are fulvous, but the colour iR more pre¬ 
dominant and has more red in it than that of the Italian wolves. 

Of tho Indian wolves, one, the Beriah, is described as being of a 
light fox-colour inclining to dun, not larger than a greyhound, slen¬ 
derly made, but bony; the head and ears long, liko those of a Jackal, 
and tho tail long, but not very hairy; the other, which is smaller, 
Colonel Smith refers to liis Lyeiecan group. The last-named zoologist 
refers the black Derboun of the mountains of Arabia and the south of 
Syria to the Wolf. 

The wolf, or the lupine forms of the genns Cams, aro found in 
America. Sir John Richardson, in tho ‘Fauna Boreali-Ainericana,’ 
observes that the Common Wolves of the Old and New World havo 
been generally supposed to be tho Hnme species—the Cana Lupus 
of Liniucus. The American naturalists havo indeed, he remarks, 
described some of the northern kinds of wolf as distinct; but it 
nevor seoms to have been doubted that a wolf possessing all tho. 
characters of the European Wolf exists within the limits of the 
United States. He then goes on to point out that tho wolf to which 
these characters havo been ascribed seems to bo tho Large Brown Wolf 
of Lewis and Clark; and, according to them, it inhabits not only the 
Atlantic countries, but also the borders of the Pacifio and tho moun¬ 
tains which approach the Columbia River, between the great falls and 
rapids, but is not found on the Missouri to the westward of the Platte. 
Richardson remarks that he had seen none of these Brown Wolves. 

In the * New Description of Virginia’ (1649) wolves ore mentioned 
among the beasts found there ; and Lawson notices the Wolf of Caro¬ 
lina and thus describes him :—“ Tho Wolf of Carolina is the dog of 
tho woods. The Indians had no other curs before the Christians 
came amongst them. They are made domestic. When wild they 
ore neither so large nor fierce as the European Wolf. They are not 
man-slayors, neither is any creature in Carolina unless wounded. 
They go in groat droves in the night to hunt deer, which they do as 
well as the best pack of hounds: nay, one of th&e will hunt down 
a deer. They ore often so poor that they can hardly run. When 
they oatoh no prey they go to a swamp, and fill their belly full of mud; 
if afterwards they chance to get anything of flesh, they will disgorge 
the mud and eat the other. When they hunt in the night, and there 
is a great many together, they make the most hideous and {rightful 
noise that ever was heard. The fur makes good muffs. The skin, 
dressed to a parchment, mokes the best drum-heads, and if tanned 
makes the best sort of shoes for the Bummer-countries.” 

Catesby says:—“The wolves in America are like those of Europe 
in shape and oolour, but are somewhat smaller. They are more timor- 
' ous, and not so voracious as those of Europe. A drove of them will 
fly from a single man, yet in very severe weather there have been some 
instances to the contrary. Wolves were domestic with the Indiana, 
who had no other dogs before those of Europe were introduced, since 
which the breed of wolves and European dogs are mixed and become 
prolific. It is remarkable that the European dogs that have no mixture 
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of wolfish blood have an antipathy to those that have; and worry them 
whenever they meet. The wolf-breed act only defensively, and, with 
his tail between his legs, endeavours to evade the other's fury. Tho 
wolves in Carolina are very numerous, and more destructive than any 
other animal. They go in droves by night, and hunt deer like hounds, 
with dismal yelling cries.” 

Sir John Richardson gives a minute description of the Cams Lupus 
occidental's, American Wolf, the Missouri Wolf of Lewis and* Clark, 
and states that he does not mean to assert that the differences existing 
between it and its European congener are sufficiently permanent to 
constitute them, in tho eye of the naturalist, distinct species. The 
same kind of differences, ho observes, may be traced between the 
foxes and native races of the domestic dog of the New World and 
those of the Old; the former possessing finer, denser, and longer fur, 
and broader feet, well calculated for running on the snow. These 
remarks were elicited by a comparison of living specimens of American 
and Pyrenean wolves; but he had not an opportunity of ascertaining 
whether the Lapland and Siberian wolves, inhabiting a similar climate 
with those of America, bad similar peculiarities of form, or whether 
they differed in physiognomy from the wolf of the south of Europe. 
He therefore considered it unadvisable to designate the northern wolf 
of America by a distinct specific appellation, leBt he should unneces¬ 
sarily add to the list of synonyms. The word oecidentalis, which is 
affixed to the Linntean name of Cants Lupus, is, he tells us, to be 
considered as merely marking tho gdbgraphical position of that 
peculiar race of Wolf. 

This animal is very common throughout tho northern regions of 
America, but more or less abundant in different districts. “ Their 
foot-marks,” says Richardson, “ may he seen by tho side of ovory 
stream, and a traveller can rarely pass a night in these wilds without 
hearing them howling around him. They are very numerous on tho 
sandy plains which, lying to the eastward of the Rocky Mountains, 
extend from the sources of tho Peaco and Saskatchewan rivers 
towards tho Missouri. Tliero bands of them hang on the skirts of 
tho buffalo (bison) herds, and prey upon the sick and straggling calves. 
They do not, under ordinary circumstances, venture to attack the 
full-grown animal; for tho hunters informed me that they often see 
wolves walking through a herd of bulls without exciting the least 
alarm ; and the marksmen, when they crawl towards a buffalo for the 
purpose of shooting it, occasionally wear a cap with two ears, in imi¬ 
tation of tho head of a wolf, knowing from experience that they will 
be suffered to approach nearer in that guise. On tho Barrcn-Orouuds 
through which the Coppermine River flows I had more than once an 
opportunity of seeing a single wolf in close pursuit of a rein-deer; 
and I witnessed a chace on Point Lake when covered with ice, which 
terminated in a fine buck rein-deer being overtaken by a large white 
wolf, and disabled by a bite in tho flank.- An Indian, who was eon- 
cualed on tho borders of tho lake, ran in and cut the deer’s throat with 
his knife, tho wolf at once relinquished his prey and sneaked off. In 
tho chase the poor deer urged its flight by great bounds, which for a 
time exceeded the speed of the wolf; but it stopped so frequently to 
gaze on its relentless oneiny, that tho latter, toiling on at a 1 long 
gallop’ with its tongue lolling out of its mouth, gradually came up. 
After each hasty look the poor doer redoubled its efforts to escape ; 
but, either exhausted by fatigue or enervated by fear, it became, just 
before it was overtaken, scarcely able to keep its feet." 

The same author observes that the wolves destroy many foxos, 
which they easily run down if they perceive them on a plain at any 
distance from their hiding-places; and ho relates that in January 1827 
a wolf was seen to catch an Aratio Fox within sight of Fort Franklin, 
and although immediately pursued by hunters on snow-shoes, it boro 
off its prey in its mouth without any apparent diminution of its speed. 
Tho same wolf, he odds, continued for Borne days to prowl in the 
vicinity of tho fort, and even stole fish from a sledge which two dogs 
were accustomed to draw homo from the nets without a driver. As 
this kind of depredation could not be allowod to go on, the wolf was 
waylaid and killed. It proved to tie a female, which accounted for 
the sledge-dogs not having been molested. Ho further states that the 
buffalo-hunters would be unable to preserve the game they kill from 
the woIvcb if tho latter were not as fearful os they are rapacious. The 
simple precaution of tying a handkerchief to a branch, or of blowing 
up a bladder and hanging it so as to wave in the wind, is sufficient to 
keep herds of wolvos at a distance. At times, however, he says that 
they are impelled by hunger to be more venturous, and that they havo 
been known to steal provisions from under a man’s head in the night, 
and to como into a traveller’s bivouac and carry off some of bis dogs. 
“ During our residence at Cumberland House in 1820,” continues Sir 
John, “ a wolf, which had been prowling round the fort, and was 
wounded by a musket-ball and driven off, returned after it became 
dark, whilst the blood was still flowing from its wound, and carried 
off a dog from amongst fifty others, that howled piteously, but had 
not courage to unite in on attack on their enemy. L was told of a poor 
Indian woman who was strangled by a wolf, while her husband, who 
saw tho attack, was hastening to her assistance; but this was tho only 
instance of their attacking human life that came to my knowledge. 
As the winter advances and the snow becomes deep, the wolvos, being 
no louger able to hunt with success, suffer from hunger, and in severe 
seasons many die. In the spring of 1826 a large gray wolf was driven 
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by hunger to prowl amongst the Indian huts which were erected in 
the immediate vicinity of Fort Franklin, but not bring successful in 
pioking up aught to eat, it was found a few days afterwards lying 
dead on the snow near the fort. Its extreme emaciation and the 
emptiness of its intestines Bhowed clearly that it died from inanition.” 

We learn from the same excellent authority that the American 
Wolf burrows, and brings forth its young in earths with several 
nutlets, like those of a fox. Sir John Richardson saw some of their 
burrows on the plains of the Saskatchewan, and also on the banks of 
the Coppermine River. The number in a litter ho states to vary from 
four or five to eight or nine. After referring to the instances 
recorded in the narratives of Captain Parry and Captain Franklin of 
the association of the female wolves with the domostic dog, he relates 
that he was informed that the Indians endeavour to improve their 
sledge-dogs by crossing the breed with wolves, and he adds, that the 
resemblance between the northern wolves and the domestic dog of 
the Indians is so great, that the size and strength of the wolf seem to 
be the only difference. “ I have more than once,” says he, “ mistaken 
a band of wolves for the dogs of a party of Indians; nnd the howl 
of the animals of both species is prolonged so exactly in the same 
key, that evon the practised car of an Indian foils at times to discri¬ 
minate them." 

Captain Lyon gives tho following account of the Esquimaux wolf- 
trap. It is made of strong slabs of ice, long and narrow, so that n 
fox can with difficulty turn himself in it, but a wolf must actually 
remain in the position in which he is taken. The door is a hoavy 
portcullis of ice, sliding in two woll-socured grooves of the same 
substance, and is kept up by a line, which, passing over the top of the 
trap, is carried through a hole at the furthest oxtreinity; to the end of 
tho lino is fastened a small hoop of whalebone, and to this any kind 
of flesh-bait is attached. From the slab which terminates tho trap, n 
projection of ice, or a peg of wood or bone, points inwards near the 
bottom, and under this tho hoop is lightly hooked; tho slightest pull 
at the bait liberates it, the door falis in an instant, and the wolf is 
speared where ho lies. 

The following varieties of the North American Wolf aro enumerated 
by Sir John Richardson 

Variety a. Common dray Wolf, Lupus r/risius, the Mahaygan of the 
Croe Indians, and tho Amarok of tho Esquimaux. 

Variety b. The White Wolf, Lupus alb us. 

Variety e. Tho Pied Wolf, Lupus stictf. 

Variety it. Tho Dusky Wolf, Lupus nubilus, Cams nubilus of Say. 



The Dusky Wolf [Lupus nuhilus). 


Variety t. Tho Black American Wolf, Lupus ater, Cants Lycaon of 
Harlan. 

C. lot vans (Say), the Prairie Wolf, Lyciscus lntrans of Smith. 

The animals, which are thus distinguished have been long known to 
voyagers on the Missouri and Saskatchewan, ns distinct from the 
Common .Wolf. They are the Small Wolves of Du Pratz; the Prairie 
Wolf of Ossa; the Prairie Wolf and Burrowing Dog of Lewis and 
Clark, and of Schoolcraft; tho Cased Wolves of the Hudson’s Bay 
Company's lists; and the Moosteh-ehnggoneesh of the Cree Indians. 

Sir John Richardson states that the northern range of the Prairie 
Wolf is about the 55th degree of latitude, and that it probably 
extends southward to Mexico. It associates, according to him, in 
greater numbers than the Gray Wolf of the same districts; it hunts 
in packs, and brings forth its young in burrows on the open plain 
remote from the woods. On the banks of the Saskatchewan these 
animals start from the earth in great numbers on hearing the report 
of a gnu, and gather round the hunter expectant of the offal of the 
animal which he has slain. They are much more fleet than the 
Common Wolves. Sir John Richardson wss informed by an 
experienced liuntor who had resided for forty years on the Saskat¬ 
chewan, that the only animal on the plains which he could not over¬ 
take, when mounted on a good horse, was the Prong-Homed Antelope, 
and that the Prairie Wolf was the next in speed. 


C. ochropus, the Coyotl, Vulpes Mica of Hernandez (‘ Hist. Qnadr. 
Novm Hisp.,’ c. xiiL), appears to be the Caygotte of the Mexican 
Spaniards, and is “ most probably,” the Lyciscus Cagottis of Smith. 
ThiB appears to be the animal mentioned by Mr. Bullock, in his ‘Six 
Months in Mexico.’ “Near Rio Frio,” says that traveller and 
assiduous collector, “we shot several handsome birds, and Baw a 
cayjotte or wild dog, which in size nearly approached the wolf. Ho 
stood looking at us at a short distance from the rood, and it was not 
till a gun was fired at him that he deliberately moved off.” 

Hernandez describes the Coyotl to be an animal unknown to tho 
Old World, with a wolfs head, vivid large and pallid eyes, Bmall and 
sharp ears, a long blook and not thick muzzle, muscular legs, crooked 
and thick claws, a very rough and thick tail, a noxious bite, approaching 
in form to the Fox, to which genus it is perhaps to be referred, and 
intermediate between it and tho Wolf in size; for it is twice the size 
of the fox and less than the wolf, wherefore it is Baid to attack and 
kill not only shoep and similar animals, but stags, and sometimes even 
men. It is covered with brown and white long hair, is sagacious in 
hunting and vulpine in its manners, and bo pertinacious an avenger 
of wrongs, and so mindful of the abstraction of its prey, that it will 
recognise the robber after many days, will follow him, and sometimes 
set upon him with others of its own kind, Ac. It is however grateful 
to its benefactors. It lives in many places of New Spain, and 
especially in those which are colder. It feeds upon the weaker 
animals, maize and other frumentaceous vegetables, and sugar-cane. 

The Aguara Guazu of D’Azara is tho Canis jubatus of Cuvier, the 
Loup Rouge of the French, the Canis campes/ris of the Prince de 
Wiod, and the Maned Aguara, Chrysocyon jubatus, of Smith. 

D'Azara thus describes this Rod Wolf, to which tho Payaguas 
Indians give the name of Paraepnga, and the Chilians that of Culptm. 
In Moxos, he says, tho animal goes by the appellation of Ocorome. 

Length of an adult male exactly 5 feet, that of the tail 19 inches, 
tho hairs being 4 inches long. Height in front 2 feet 104 inches, 
behind 2 feot 11 inches; circumference closo to tho fore legs wanting 
half an inch of 2 feet, of the middle of the nock 1 foot; and of tho 
hoad, before the oars, 1 foot 3 inches; the ears 8 inches high, in their 
broadest part 4 inches, erect, but not exactly sharp, and very thick. 
From the tip of the muzzle to the ears 9} inches, and to the inner 
angle of tho eye 5 inches; the whiskers 24 inches long, and black. 
The upper jaw projecting 1 inch; the canine teeth 10 lines long, 
although they wore very much worn; eye small and somowhut sunk; 
from the eye forwards the muzzle of almost equal thickness to the 
tip. Under the head a groat white spot; long hair within the oars, 
and extreme half of tail whito also. Fore and hind feet to the claws, 
lower jaw from the corner of the mouth forwards, and extremity- of 
upper jaw, black; rest of the coat clear yellowiBh-red. Mane com¬ 
mencing at the occiput and continuing erect till beyond the shoulder, 
5} inches long, rod in the first half of each hair, and black in the 
remainder towards the tip. Hair oil over the body, including the 
belly, except tho lower part of the fore legs, very long, and on the 
extremity of the spine 44 inches. D'Azara observes that it is neither 
completely flattened nor very rough, and would make good enrpets. 
Hair of the toil rather bushy and of the same length as on the body. 

D’Azara caught four maleB at different times which were identical, 
the smallost towards the end of September, which appeared to him 
to have been whelped at the end of July or tho beginning of August. 
D’Azara’s friend Noseda caught another about two months old, nnd 
in the hope of domesticating it, fed it on raw beef, which it was unable 
to digest, and which caused its doath. D'Azara and Nosoda caught 
another afterwards, about three months old, and gave it raw beef 
but seldom ; when it was given however the animal threw it up, and 
to prevent this its meat was cookttl, but still it was not digested. 
This Aguara got Ioobb from its chair and escaped. During its short 
captivity, if anybody approached, it growled and barked like a dog, 
but more vohomently and confusedly. It drank by lapping, and when 
feeding trod on the flesh, which it toro to pieces with its teeth. This 
animal was fond of rats, sugar-cane, oranges, eggs, and small birds; 
but did not appear to be attracted by the poultry, which sometimes 
passed within its reaoh without its attempting to pounce upon them. 

D’Azara further Btates that in a wild state they do not commit 
havoc on the herds or smaller flocks; and as they inhabit only the 
extensive lowlands and marshes of Paraguay as far as the river Plata 
and near its mouth, he has no doubt that they feed on rats, guinea- 
pigs, Bmall birdB, and certain vegetables, if these fall in their way; but 
chiefly ou snails, toads, frogs, and other reptiles, and on the land- 
crabs, which are abundant in the plains and sand-banks. They walk 
with very long paces, run much, and are, D'Azara adds, great plun¬ 
derers, although they always fly from man, and oven from dogs. They 
are solitary in their habits, and are said to swim well; and in their 
wild state to utter no sound but ‘ gouaa,’ which they often and loudly 
repeat so as to be heard at a great distance. The sexes have no very 
marked difference. 

The Aguara Dogs {Dusicyon of Smith) aro a distinct race; and so 
are the Aguara Foxee ( Cerdocyon of the same author). 

Social*. 

C. aureus (Linnssus), the Jooksl, or Tschakkal, Chacal or Loup Dortf 
of the French, Adive of Buffon. 
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The dental formula of this species is that of the Dog. The pupil 
of the eve is round Likethoae of the dog and wolf. Yellowish-gray 
above, whitish below; thighs and legs yellow j ears ruddy; muzzle 
very pointed; tail reaching hardly to the heol*(properly so called). 
The oolours sometimes vary, and the back and sides are described by 
Mr. Bennett as of mixed gray and black, and as abruptly and strikingly 
distinguished from the deep and uniform tawny of the shoulders, 
haunches, and legs. Tho head nearly of tho same mixed shade with 
the upper surface of the body. 

It is an inhabitant of India, other parts of Asia, and Africa. Cuvier 
Bays that Jackals are met with from India and the environs of the 
Caspian Sea to Guinea, but that it is not certain that they are all of 
the same species. 

The habits of the Jackal are gregarious, hunting in packs, and the 
pests of the countries whore they are found, and where they burrow 
in the earth. In their huntings the Jackals will frequently attack 
the huger quadrupeds, but the smaller animals and the poultry are 
their most frequent prey. Their cry is very peculiar and piercing. 
Captain Beechey notices it os having something rather appalling when 
heard for the first time at night; and he remarks, that as they usually 
come in packs, the first shriek which is uttered is always the signal 
for a general chorus. “ We hardly know,” continues the Captain, “ a 
sound which partakes less of harmony than that which is at present 
in question; and indeed the sudden burst of tho answering long- 
protracted scream, succeeding immediately to the opening note, is 
scarcely less impressive than the roll of tho thunder-clap immediately 
after a flash of lightning. The effect of this music is very much 
increased when the first note is heurd in the distance (a circumstance 
which ofteu occurs), and the answering yell hursts out from several 
points at once, within a few yards or feet of the place where the 
auditors arc sleeping." These animals are said to devouf the dead on 
tho battle-field, and to scratch away tho earth from tho shallow graves 
in order to feed on the corpses. 

John Hunter (‘ Phil. Trans.’) has recorded the cose of a female 
Jackal which whelped in this country. The period of gestation was 
about the same as that of the dog, and the whelps wore blind at 
first. 

The story of the Jackal being the lion’s provider may have arisen 
from the notion that tho yell of the paek gives notice to tho lion that 
prey is on foot, or from the Jackal’s being seen to feed on the rem¬ 
nants of the lion’s quany. 

Cuvier observes that it is not certain that all the Jackals are similar 
(‘of tho same species’); those of Senegal, for oxomple the Dieb, 
(Canis ant hut, F. Cuvier), he remarks, Btaud higher on tho legs, and 
appear to havo the muzzle sharper and the toil rather longer. 

The offensive odour of tho Jackal has been given as one of the 
reasons against reduciug it to a state of domestication. Wo do not 
sco what advantage is to be derived from such a process, but if it 
were desirable that objection it seems would not hold. Colonel Sykes, 
who notices it os tho Kholah of the Mohrattas ntid as being numerous 
in Dukhun (Deecun), hod in his possession at the somo time a very 
large wild male and a domesticated female. The odour of the wild 
animal was almost unbearable; that of the domesticated Juckal wAs 
scarcely perceptible. 



Jackal (Canis aureus). 

Some are of opinion that the 300 foxes between whose tails Samson 
is said to have put firebrands in order that they might set fire to the 
crops of the Philistines (Judges, xv. 4, 6) were jackals. Many of the 
modern oriontal names for the last-mentioned animals—Chical of the 
Turks, Scdagal, Sciugal, Sciachal, or Shocal of the Persians—come 
very near to the Hebrew word ‘ShuoL’ Hasselquist, speaking of 
11 Cants aureus, the Jsckcsll, Chical of the Turks,” says :—“ There are 
greater numbers of this species of fox to he met with than the former 
(Cants Vulpes), particularly near Jaffa, about Gaza, and in Galilee. 
I leave others to determine which of these is the fox of Samson." 


Fottil Canidce. 

The remains of the Dog and Wolf have been found in Great Britain. 
It there were no historical records to prove that the wolf was once an 
inhabitant of these islands, its abundant remains would testify to the 
fact. They were not present in any considerable number in the Bone- 
Caves of Kirkdale which were so diligently examined by Dr. Buck- 
land, but they havo been found at Pavilond in Glamorganshire and 
at Overton near Plymouth. After alluding to tho difficulty which 
was more particularly expressed by Cuvier of distinguishing between 
the Wolf and the Dog, Professor Owen referring to some specimens 
from Kent’s Hole says:—“ Tho more important points of concord¬ 
ance between the skull from Kent's Hole and those of the existing 
wolf leave no reasonable ground for doubting their specific identity; 
and the naturalist who does not admit that the dog and the wolf 
are of the same species, and who might be disposed to question the 
reference of the British Fossils described in tho present section to the 
wolf must in that case resort to the hypothesis that there formerly 
existed in England a wild variety of dog having tho low and con¬ 
tracted forehead of the wolf, and which hiul become extinet before 
the records of the human race. The conclusion however to which my 
comparison of the fossil and recent bones of the large Canidtc have 
led me is, that the wolves which our ancestors extirpated were of the 
same species as those which, at a much more remote period, left their 
bones in the limestone caverns by the side of che extinct bears and 
hyrcnas.” 

Kecognisable remains of the Dog have however been obtained from 
Bone-Caves. Dr. Schmerling has described and figured an almost 
entire Bkull, two right rami of lower jaws, a humerus, ulna, radius, and 
some smaller bones, indicating two varieties of the domestic dog, from 
Homo Hone-Caves near Lidge. 

CANNA, a genus of plants belonging to the natural order Moran- 
tacew. It has spathocoous flowers, simple authors attached to the 
edge of a petal-like filament, an inferior ovary, thick cluli-shaped erect 
free style, a linear obtuse stigma. There are several species of this 
genus, all of which are known by the name of Indian Shot. They are 
inhabitants of South America and of the East Indies. 

C. Indiea bus the inner limb of tho corolla trifid, the segments 
lanceolate, acuminate, straight. This species, with C. patent and 
C. eoceinea, aro common plants within the tropics on all the conti¬ 
nents. In America and Brazil they are known by tho common name 
of Wild Plantains. Their leaves are huge and tough, and are mostly 
chosen for forming envelopes for articles of commorce. Hence the 
French call these plants Jialisiers. The seeds of most of tho species 
two round, block, shining, hard, heavy, and about the sixteenth of uu 
inch in diameter, resembling shot, for which they are sometimes used 
os a substitute. They aro roasted and employed iu infusion in tho 
same manner as coflee. They yield also a purplo dye. 

C. erlulis has smooth leaves and stems coloured at the base, the 
roots tuberous and large, the middle segment of the corolla very short. 
This is ono of the species of tho order tho rootstock of which is used 
for making arrowroot. Nearly all the species contain starch in the 
rootstock, which renders thorn fit to be used os food after being 
cooked. The starch is separated by tearing tho rootstock iu pieces 
and submitting it to the action of water. The water with the starch 
suspended is poured off from tho ligneous portion of the rootstock, 
and tho starch is afterwards allowed to subside. Clusius says that 
the C. lute a grows iu the open air in Spain and Portugal, and that the 
inhabitants of those countries use the seeds for making rosaries. 

Many of the species will bear the open nir in tho Hummer iu this 
country. They require a light rich soil, and ulay bo increased by 
dividing the mots nr by sowing the seed. They should he planted 
out in a warm bordor early in the summer. 

(Loudon, Encyclopaedia of Plantt.) 

CANNABINACEAS, Jlcmpworts, tho Hemp Tribe, a natural order 
of Exogenous Plants. This little order which hns been separated 
from Urlicaccce embraces two well-kuowu plants, the Hop (.Hum ulus 
Cupulas) and the Hemp (Cannabis saliva). They are distinguished 
from the Nettle Tribe by having n solitary suspended ovulo, and a 
hooked ex-albuminous embryo, with a superior radicle. [Humvliih; 
Cannabis.] 

CA'NNABIS (in Greek Kduuafiit, uud in Latin also CanAabis), a 
genus of plants belonging to the natural order Cannabinacca;. 

Cannabis saliva, tho Common Hemp, is a plant nearly allied 
botanically to tho nettle, with which it oven agrees in its general 
appearance. It is an annual dioecious plant, with erect nearly-simplo 
stems from 4 to 6 feet high, and covered with rigid hairs. The 
leaves are either alternate or opposite, digitate, and stalked; the 
leaflets are five in number, narrow, lanceolate, Bharp-pointod, serrated, 
rough, pale-green on the under side; the uppermost leaves have 
only three leaflets. The undo flowers grow in Utile bunches at the 
axils of the upper leaves; they are pendulous from short stalks, and 
havo a ealyx of five Bpreading narrow lanceolate sepals, containing 
five stamens. The female flowers appear in close leafy clusters at the 
axils of the upper leaves, and consist of a ’roundish calyx, split half¬ 
way down into two parts, and containing a simple 1-celled ovary 
terminated by a couple of awl-shaped stigmas. The fruit is a lenticular 
body, looking like and commonly called a seed. 

This is the only species known; it is said to be a nativo of Persia, 



789 CANNON-BALL-TREE. 


and is certainly wild, according to Roxburgh, “ among the hills and 
mountains north of India, os well as common everywhere in the 
gardens of the natives throughout Asia.” It is now universally 
distributed over the north of Europa. Herodotus, iv. 74, describes it 
as growing in Scythia, north of the Danube, a country which ho 
had visited. We must from this conclude that the plant is really a 
native of north and east Europe. 

It is from its possessing a remarkably tough kind of woody tissue 
capable of being manufactured into linen and cordage, that hemp is 
boat known; and for its good qualities in this respect it is unrivalled 
among the many species possessing similar properties. But it also 
contains a deletorious narcotic secretion of great energy. If one 
remains for any length of time amongst a plantation of young hemp, 
hood-ache and vertigo are often the result; in hotter countries 
these effects are much more violent, a kind of intoxication being 
speedily produced. Oriental nations have taken advantage of this 
to add another to the list of intoxicating drugs, which they coutrivo 
to substitute for the forbidden wine of western people. Tho 
powdered leaves mixed with some kind of aromatic are mfuBed in 
water and drunk, when a drowsy ecstatic feeling comes on,, which is 
said to bo much moro agreeable than that produced by opium. The 
leaves are also mixod with tobacco for smoking. Tho two chapters of 
Herod., iv. 74, 75, are curious as to its intoxicating effects, Ac. The 
drug obtained from hemp is called bung, or haschish, or cherris: 
gangika or gangn, kinnab, subjah, majah, are other names for it. 
The seeds of hemp abound in a thick inucilago, and are used medi¬ 
cinally for tho preparation of emulsions: a useful oil is obtained 
from them by pressure. The hemp develops its active properties 
moro in warm climates, hence for medicinal purposes it is brought 
into this country from India under the name of Cannabis Indica. 

CANNON-BALL-TREE. [Couroupita.] 

OANTHATHDAS, a family of Coleopterous Insects of the section 
Trachclides. It has the following characters:—Hooks of all the tarsi 
cleft; antenna) generally filiform; head usually broader than the 
thorax, and divided posteriorly by an indentation; thorax for the 
most part narrower behind than before; olytra soft and flexible, and 
in most of the species inclosing the sides of the abdomen. The genus 
Cantharis may be distinguished from other genera of this family by 
the following characters:—Antenna) long and filiform, the sooond 
joint very Bliort; maxillary palpi.short, the joints nearly equal, tho 
tomiinnl joint slightly exceeding the others in bulk; head a little 
wider than the thorax, which is slightly elongated, and has the 
anterior part suddenly narrowed, forming as it were a neck; elytra 
elongate, and somewhat linear. 

Cantharis vcsicatoria, the Spanish Fly, or Blister-Bootlo, is well 
known for itB medical uses. [Cantharis vksicatoria, in Arts and 
Sc. Div.j It is about three-quarters of an inch in length, and of a 
bright-green colour; the legs and antenna) ore bluish-black. 

This insect is found hut rarely in this country. It appears in the 
month of Juno and frequents ash-trees, upon the leavos of which it 
feeds. C. vaicatoria is also found ip France, but in Italy and Spain 
it appears to be most abundant. 

When touched these insects feign death, and emit an odour of a 
highly penetrating nature. Their lame live in the ground, and feed 
upon the roots of plants. 

CANTHARIS. [Cantharidjs.] 

CANTHARUS, a genus of Acanthopterygious Fishes belonging to 
tho family Sparidie. It has a deep compressed body; a single elon¬ 
gated dorsal fln; teeth of rather small sice, numorous, conical, placod 
in several rows, those of the outer row rather larger and more curved 
than those forming the inner rows; mouth rather small; branchi- 
oBtegous rays, six. (Yarroll.) Ono species of this genus appears on 
the coasts of Great Britain, the C. griseiu of Cuvier and Valenciennes. 
It is the Sparus lineatus of Montagu. It is common on the coasts of 
Kont, Sussex, and Devonshire, where it is called the Black Bream. 
It is also called the Black Sea-Bream, but it is a different fish from 
tho Sea-Bream ( Pagellus centrodontus). Mr. Yarrell says, “It enters 
harbours, and is frequently taken by anglers from rooks and pier¬ 
heads.” It takes goinmou baits, but seems principally to feed on 
marine vegetables. 

CAOUTCHOUC. [Indian-Rubbkr.] 

CAOUTCHOUC, FOSSIL. [Bitumkn.J 

CAPERCALI, CAPERKALLY, or CAPERCALZE, the Scotch 
name for the Capercadl, Wood-Grouse, or Cock of tho Wood, the 
Tetrao Urogallus of Linnteus. 

Pennant refers this bird to the Coo de Bois, or Faison Bruyant, of 
Belon, and the Gallo Cedrone of the Italians; aud it is very probable 
that these'and other names, namely, Gallo di Monte, Gallo Solvatioo, 
Gallo Alpostre, Fasan Negro, and Fasiano Alpostre, were applied both 
to the Caperkally and the Blaok-Cook, aocording to the different 
localities where the species ocourred. [Blaok-Cook.1 Part of Belon’s 
description of his Goo de Bois—such, for example, as the plume 
“si noire et reluisant au-dessous du ool, et de l’estomach, qu’elle 
nymstre en outre touto ehangennte,” and the tail with the feathers 
jMptiltdes, e’est h dire courbdes en aro, et larges par le bout, ayant 
JHtijque petites madruros blanches," night apply to the Black-Cock, 
jSrliile “ the size approaching to thkt of Hie peacock ”—“ the head not 
Tmi than that of a bustard, with the great massive trenohant beak,” 
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—are much more applicable to tho Caperkally, which is Le Grand 
Ooq de Bruy&res of Brisson, Hie Coq do Bruyfcre ou Tetrao of Buffon, 
Kjader of tho ‘ Faunp Suecica,’ Tjaderhona of Hasselquist, tho Tetrao 
Auerhan of Temminck, Auer Hahn of Frisch, Auerwaldhuhn of 
Bechstein, the Peacock of tho Wood (Pavo sylvestris) of Giraldus 
Cambrensis, Capricalca of Sibbald, the Cock of the Mountain or 
Wood (called by the Venetians Gallo di Montagna) of Willughby, 
the Cock of tho Wood or Mountain of Ray, Wood or Great Grous of 
Pennant, Ceiliog Coed of the ancient British, Urogallus seu Tetrao 
major of Aldrovand, Tetrao Urogallus of Linnaeus, and Urogallus 
vulgaris of Homing. 

Temminck sayB that this bird is numerous in the north of Asia, 
and in Russia towards Siberia: and that it is common in Livonia, 
sufflcienHy abundant in Germany, in Hungary, and in certain ports 
of the Archipelago; he adds that it is more rare in France, and nevor 
found in Holland. Pennant states that these birds are common in 
Scandinavia, Germany, France, Italy, and several parts of tho Alps. 
It is added in a note, on the authority of Hasselquist, that the bird 
was shot in the Isle of Milo on a palm-tree, and on that of Belon that 
it is found in Crete; and it is observed that the English translator of 
Hasselquist gives a false name to it, calling it Black Game. Mr. 
Lloyd says that it is to bo found in most parts of tho Scandinavian 
peninsula; indeed as far to tho north as the pine-tree flourishes, 
which is very near to the North Cape itself. Ho adds that the bird 
is very rare in tho more southern of the Swedish provinces. 

That it was once frequent in the British Islands there is no doubt, 
though it is now utterly extinct as a wild British species. Ray says : 
“Anglia liunc non olit. In Hibernift invoniri dicitur.” Pennant 
writes : “ This speuies is found in no other part of Great Britain than 
the Highlands of Scotland, north of Inverness, and is very rare even 
in those parts. It is there known by the name of Capercalze, Auer- 
calze, and in the old law-books Caperkally—the laBt signifying the 
Horse of the Woods—this species being, in comparison of others of 
the genus, pre-eminently large.” He also Bays: “ In our country I 
have seen one specimen, a male, killed in tho woods of Mr. Chisolme, 
to tho north of Inverness. About the year 1760 a few were to ho 
found about Thomas Town, in the county of Tipperary, but I suspect 
that the breed is now extinct in every part of Ireland.” Graves 
(1813) says: “This species is nearly extinct in Groat Britain; two 
instances of its being killed in Scotland within these few years aro 
the only satisfactory accounts we have received of its being recently 
found in these kingdoms. One was killed by a gentleman of the name 
of Henderson near Fort William about six years ago, and sent to 
Dundee; but tho vessel that conveyed it to London was detained so 
long on the passage that the bird became so putrid that only tho 
head and logs could he preserved. Tho other specimen was shot by 
Captain Stanton near Burrowstoneness two winters ago; they were 
both males. Some few are said to be yet remaining in the pine 
forests of Scotland, and also in the mountainous parts of Ireland.” 
Bewick speaks of it as very rare in Great Britain. In the last edition 
of Montagu (1833) it is stated that the bird was last seen in 1760 iu 
the woods of Strathglass, that it continued in Strathspey till 1745, 
and that recent attempts havo been -made to re-introduce it from 
Norway without success. BalhsjfiMMS) alludes to its extirpation, 
and omits the species. Jenyns JnRV^bbserves that it was formaly 
abundant in the mountainousTOjArt^-qf Scotland and Ireland, but 
that it is now exrirpated. A living^Br came into the possession of 
the Zoological Society of London, hut they did nbt long survive the- 
loss of liberty. 

“ A few yoars ago,” writes Mr. Lloyd in his interesting ‘ Field 
Sports,* “ I procured a brace of those birds, consisting of cock and 
hen, for a friend of mine, Mr. Thomas Fowoll Buxton, the methber 
for Weymouth, then resident at Corner Hall in Norfolk. After a 
lapse of a few months the hen laid six oggs, and from these, in process 
of time, six capercali were produced. The chicks lived until they 
had attained to a very considerable size, when, owing to the effects, 
as it was supposed, of a burning sun, to which they had boon 
incauHously exposed, the whole of them, together with the mother, 
died.' On this mishap the old cock, the only survivor, was turned 
loose into the game preserves, where he remained in a thriving con¬ 
dition for about a year and a half At last however ho also met his 
doom, though this was supposed to be owing rather to accidental 
than natural causes.” 

In further corroboration of the fact that tho Capercali will brood 
when in confinement, we make the following quotation from Mr. 
Nilsson’s work. That genHcman’s authority was the ofwer director 
of Uhr; and the birds alluded to were at a forge in the province of 
Dalecarlia:— 

“ They were kept together during Hie winter in a large loft over a 
barn, and were fed with corn, and got occasionally a change of fresh 
spruce-fir, pine, and juniper sprigs. Early in the spring they were 
let out into an inolosure near the house, protected by a high and 
close fence, in whioh were several firs and pines, the common trees of 
the place. In this inolosure they were never disturbed; and during 
the sitting season no one approached except the person who laid in 
the meat, which at that Hme consisted of barley, besides fresh sprigs 
of the kinds before mentioned. It is an indispensable rule that they 
shall have full liberty, and remain entirely undisturbed, if the hens 
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are to nt and hatch their young. As soon as this had occurred, and 
the brood were out, they were retnovod to the yard, which was also 
roomy, and so olosely fenced that the young ones could not escape 
through; and within this fence were hedges and a number of bushes 
planted. Of the old ones one of the wings was always clipped, to 
prevent their flying. I hove Been several times such broods, both of 
black game and capercali, eight to twelve young ones belonging to 
each hen. They were so tame that, like our common hens, they 
would run forward when corn was thrown to them. They should 
always have a good supply of sand and fresh water.” 

M. Qreiff gives the following directions for rearing the young:— 

“ The eggs, usually so called, to be found in ant-hills and stubble, 
are to bo gathered; hard boiled eggs are to be chopped and mixed 
amongst fine moistened barley-meal; also pea-haulm and trefoil-grass 
aro to bo given them for food, and water to drink, which must be 
placed so that they cannot overturn the pitcher, for they suffer very 
much if they get wet when they are young. Dry sand and mould 
they nevor should be without. When they get huger, and cabbage- 
leaves, strawberries, cranberries, and blueberries are to be hod, they 
are fond of such food: and when they are full grown they eat barley 
and wheat; and in winter they should get young shoots of pine and 
birch-buds. I havo seen many people who thought they treated 
young birds well by giving them juniper berrios; but they never 
resort to this kind of food but in case of necessity." 

The following observations of Professor Nilsson show how woll 
this bird is adapted for the gome preserve:— 

“ When the capercali is reared from the time of being a chicken, 
he frequently becomes os tome as a domestic fowl, and may be safely 
loft by himself. He however soldom loses his natural boldness, and, 
like the turkey-cock, will often fly at and peck people. He never 
becomes so tamo and familiar as the black-cock. Evch in his wild 
state tho capercali frequently forgets his inherent shynoss, and will 
attack people when approaching his place of resort. Mr. Aldorberg 
mentions such on occurrence. During a number of years an old 
capercali cock had been in the habit of frequenting the estate of 
ViUinge at Wermdb, who, as often as he heard the voice of people in 
tho adjoining wood, bad tlie boldnosB to station himself on the ground, 
and, during a continual flapping of his wings, pecked at the legs and 
feet of those that disturbed bis domain.” 

For the details of the experiment made by Lord Fife in the years 
1828, 1829, 1830, and 1831, we must refer the reader to Mr. Wilson’s 
interesting paper in ‘ Jameson’s Journal ’ for July 1832. Suffice it to 
say that, after some failures, Mr. Wilson, in August, 1831, saw at 
Braomar five young Capercali which had been hatched there, and 
were, with their parents, in good health. The intention of tho Thane 
was, “ as soon os some healthy broods had been reared in confinement 
to liberate a few in the old pine woods of Braemar, and thus eventually 
to stock with the finest of feathered game the noblest of Scottish 
forests.” In 1844 five young birds were hatched in the aviary of the 
late Lord Derby at Knowsley. 

Temminck makes the food to consist of many sorts of berries, the 
buds and young shoots of the leaves of trees and of alpine shrubs; 
also of insects, but rarely of seeds. Mr. Lloyd says that it feeds 
principally on the leaves of ttar Aoatoh fir (Tal), and very rarely on 
those of the spruce (Qran) on juniper berries, cronberrios, 

blueberries, and others oominaB.feo the northern forests, and occasi¬ 
onally in the winter time of} wfc buds of the birch, Ac. The young, 
he says, ore for the most part sustained at first on ants, worms, 
insects, Ac. 

Temminck Bays that the nest is formod in high herbage and under 
bushes, and that tho hen lays from 6 to 16 obtuse eggs of a dirty 
white colour, marked with yellowish spots. Latham states that ho is 
well informed that the nest of jfee found in Scotland was placed on a 
Scotch pine: “ if bo,” says Montagu, “ it differs from all the genus, 
who are known to lay their eggs on the bare ground.” Mr. Lloyd, 
who had the best opportunities for ascertaining the fact, observes that 
the hen makes her nest upon the ground, and lays from 6 to 12 eggs, 
and that her young keep with her till towards the approach of winter; 
but that the cocks separate from the mother before the hens. The 
same author describes, evidently from personal observation, the ‘lek,’ 
or play, of the male in the breading season, and as it is in itself most 
interesting, and corrects some errors which have gone abroad on the 
subject, we moke no apology for inserting it: 

11 At this period, and often when the ground is still deeply covered 
with snow, tire cock stations himself on a pine and commences his 
lovo-song, or play as it is termed in Sweden, to attract the hens about 
him. This is usually from the first dawn of day to sunrise, or from a 
little after sunset until it is quite dark. The time however more or 
leas depends upon tho mildness of the weather, and the advanced state 
of the season. 

“ During his play the neck of the capercali is stretched out, his tail 
is raised and spread like a fan, his wings droop, his feathers are ruffled 
up, and, in short, he much resembles in appearance an angry turkey- 
cock. He begins his play with a call something resembling ‘ peller, 
peller, peller, these sounds he repeats at first at some little intervals; 
but as he proceeds they increase in rapidity until at last, and after 
perhaps the lapse of a minute or so, he makes a sort of gulp in his 
throat, and finishes, with sucking in as it were his breath. 


“During tho continuanco of this latter process, which only lasts a 
few seconds, the hood of tho capercali is thrown up, his eyes are 
partially closed and his whole appearance would denote that ho is 
worked up into an agony of passion. At this time tia faculties are 
much absorbed, and it is not difficult to approach him : many indeed, 
and among the rest Mr. Nilsson, assert that the capercali can then 
neither soe nor hear; and that ho is not aware of the report or flash 
of a gun, even if fired immediately near to him. To this assertion I 
cannot agree, for though it is true that if the capercali has not been 
much disturbed previously he is not easily frightened during the last 
notes, if so it may bo termed, of his play; Bhould tho contrary he the 
case, he is constantly on the watch, and I have reason to know that 
even at that time, if noise bo made, or that a person exposes himself 
inoautiously, he takes alarm and immediately flies. 

“ The play of the capercali is not loud, and should thore be wind 
stirring in the tsees at the time, it cannot lie heard at any considerable 
distance. Indeed during the calmest and most favourable weather it 
is not audible at more than two or three hundred paces. 

“On hearing the call of tho cock, the hens, whoso cry in somo 
degree resembles the croak of the raven, or rather perhaps the sounds 
‘gock, gock, gock,’ assemble from all parts of the surrounding forest. 
The male bird now descends from the eminence on which ho was 
perched to the ground, where ho and his female friends join company. 
The capercali does not play indiscriminately ovor the forest, but ho 
has his certain stations, ‘ Tjador-lek,’ which may perhaps be rendered 
his playing grounds. These however are often of some little extent. 
Here, unless very much persecuted, tho song of these birds may bo 
heard in the spring for years together. Tho capereali does not during 
his play confine himself to any particular tree, as Mr. Nilssou asserts 
to be the case, for on the contrary it is seldom be is to be mot with 
exactly on tho same spot for two days in succession. 

“ Ou those lek several capercali may occasionally be beard playing 
at the Haine time; Mr. Greiff, in his quaint way, observes ‘ it then 
goes gloriously.’ But so long as the old male birds are alive they will 
not, it is said, permit the young ones or those of tho preceding season 
to play. Should the old birds liowover bo killed, the young ones in 
the course of a day or two usually opeu their pipes. Combats, as it 
may be supposed, not imfrequently take place on theso occasions, 
though I do not recollect having heard of more than two of those 
birds being engaged at the same time. 

“ Though altogether contrary to law, it is now that tho greatest 
slaughter is committed among the capercali; for any lump of a fellow 
who haH strength to draw a trigger may, with a little instruction, 
manage to knock them down. But as the plan of shooting thoso 
noblo.birds during their play is something curious I shall do my best 
to describe it. 

“ It being first ascertained where tbe lek > s situated, which is com¬ 
monly known to the peasants and others in tho vicinity, the sportsman 
(if so he may be called) proceeds to the spot, and listens in profound 
silence until he hears the call of the oock. So long however as the 
bird only repeats bis commencing sound he must, if he be at all near 
to him, remain stationary; but the instant the capercali oomes to the 
wind-up, tbe gulp, Ac., during whiob, as I have said, his faculties of 
both seeing and hoaring aro in a degree absorbed, then be may 
advance a little. But this noto lasts-so short a time that the sportsman 
is seldom able to take more than three or four steps before it ceases, 
for the instant that is the case he must again halt, and if in an exposed 
situation remain fixed like a statue. This is absolutely necessary, 
for during his play, excepting when making the gulp, Ac., the capercali 
is exceedingly watchful, and easily takes tbe alarm. If all remain 
quiet, the bird usually goes on again immediately with his first strain; 
and when he once more comes to the final note, tne sportsman advances 
as before, and so on, until he gets within range of snot. 

“ To become a proficient at this sport requires a good deal of prac¬ 
tice. In the first place a person must know how to take advantage of 
the ground when advancing upon the capereali, for, if full daylight, 
this is hardly practicable (whatever may be said to tbe contrary) iu 
exposed situations; and in tho next, that ho may not move forward 
excepting upon the note which is so fatal to that bird. This is likely 
enough to happen if it be an old cock that has been previously 
exposed to shots, for he often runs on, as I have repeatedly hoard 
him, with ‘peller, peller, peller,’ until one supposes he is just coming 
to the gulp, when he suddenly makes a full stop. If therefore a 
person was then incautiously to advance he would in all probability 
instantly take to flight. 

“ At the lek the cocks most commonly fall the sacrifice; for the 
hens, as well frotn their colour more resembling the foliage of the 
trees as from the sportsman having larger and' better game in view, 
usually escape. This is a fortunate circumstance; as were a propor¬ 
tionate slaughter to take place among the latter aa the former, the 
breed in many parts of the Scandinavian pe n in s ula would soon be 
exterminated. 

“ Though this plan of shooting the capereali during the spring is 
oommon throughout most parts of Scandinavia, 1 am told that in 
Norrland and Wosterbotten, from whence Stockholm is furnished 
with its principal supplies of game, that destructive practice is not 
generally adopted. This arises from the people in thore districts 
having sense enough to know that if they kill too many of the cocks 
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in the spring, there ia little probability of there being a good breed 
during the suooeeding autumn." 

Our limits will not permit ua to enter into the details of the more 
legitimate cbace, which will be found in Mr. Lloyd'a book : suffice it 
to say that the riflo is the instrument used by the fair sportsman, 
and that in the course of his sport Mr. Lloyd observed, that when 
tho weather is cold and the snow loose and soft, the oapercali 
not unfrequently buries himself beneath its surfaoe during the 
night season, and once in a while he found the bird in that 
situation in the day-time; so that the old wood-cuts of grouse 
nestling under the snow are not entirely without foundation.- Mr. 
Lloyd remarks that the capercnli often becomes tho prey of the 
great horned owl. [Bobo.] 

As an article of food the capercali is justly admired; and the rapidity 
of communication consequent upon tho increased and increasing 
development of the powers of steam now furnudioH annually the shops 
of tho London poulterers with a supply in the spring. Some assert that 
at certain soosons the flavour of tho bird is rendered extremely un¬ 
pleasant by the fir-buds which then form its food; but those which 
we have tastod were excellent. The kun, though smaller,- is in our 
opinion preferable to the cock. In preparing the bird for rooBting, 
tho breast should bo skinned and a voal-caul spread over it. 

Mala—Klongatod feathers of the throat black ; the rest of the head 
and neck ashy black ; eyebrows rod; wings and scapulars brown, 
sprinkled with small black dots; breast changeable green; belly and 
abdomen black, with white spots; rump and flanks sprinkled with 
ashy zigzags on a black ground; tail-feathers block, with some small 
white spots disposed at about two-inchos from their extremities; bill 
nearly 3 inches long, very strong, hookod, nnd of a whitish horn- 
colour ; iris clear brown; length about 2 foot 10 inches; usual woiglit 
from 9 to 12 lbs. Graves says that the fine sjiecimen from which his 
figure was taken uninsured 3 foot 1 & inch in length, 7 foot 5 inches in 
breadth, and weighed 15 lbs. 24 ounces. 



Capercali ( Tetrao Vrogollta), male. 

Female.—Striped and spotted with red or bay, blaok and white; 
feathers of the head bright ruddy, and those of the breast deep red; 
tail ruddy, striped with black; bill blackish-brown; size about one- 
third less than that of the male. 

Young Males, after their first Moult.—Breast of a less lustrous green 
than in the old birds, and the ash-colour predominating over the 
black; some red feathers spotted with blaok arc scattered irregularly 
ovar the plumage. Before the first moult the young males resemble 
the females. 

v Mr. Lloyd says that the oapercali occasionally breed with the blade 
game, the product of which are in Sweden called Raeklehanem: 
these partake of the leading characters of both species; but their size 
and oolour greatly depend upon whether the connection was between 
the capercali cook and tho gray hen, or vioe vent. “ Out of twenty 


racklehanar, which is the male, two, according to Mr. Folk, are not 
alike; and the difference of colour observable among the racklehonan, 
which is the female, but very rare, is still greater. Racklehanen 
are very seldom to bo met with. During my stay in Wermeland, 
however, Mr. Falk had two of these birds in his possession, and I 
myself shot a third.” The bird here alluded to was probably tho 
Rokelhan (Tetrao media* of Meyer), whioh Tomminck observes, some 
naturalists, and recently M. Nilsson, have erroneously considered a 
hybrid between the Capercali and Black-Cock. But at Broemar, in 
1828, in consequence of the death of the hen which had been 
imported with a cock, a common barn-door hen was introduced to 
the latter. The result, according to Mr. Wilson, was, that she laid 
several eggs, which were plaoed under othor hens; but from these 
eggs only a single bird was hatched, and when it was first observed 
it was found lying dead. It was, however, an evident mulo or 
hybrid, and showed such unequivocal marks of the capercali 
character as could not be mistaken. 

CAPERS, the young flower-buds of Capparis ipinvaa. [Cai’I-aki- 
dack.u.] 

CAFILLAIRE. [Adiahtum.] 

CAPILLARY VESSELS, so called from their hair-like minute¬ 
ness. The blood-veBsels of the body consist of arteries and veins, 
the arteries carrying the blood from the hoart, and the veins returning 
it to the heart. Tho blood-vessels that supply the body are 
arborescont, that is, the branches which spring from tho aorta 
successively increase in number and diminish in size as they proceed 
from tho heart towards their ultimate terminations in the system. 
In like manner tho veins divide. Those ultimate terminations of 
tho arteries, together with the first origins of the veins, constitute a 
peculiar system of vossels termed the Capillary System. These 
capillary vossels are too minute to be detected by the naked eye; 
but in the transparent parts of the body of a living animal, when 
brought under the field of the microscope, they become perfectly 
visible, as in the web of tho frog's foot, the mesentery of the 
rabbit, the tail of the tadpole, Ac. The greater number of tho 
arteries and voins are then seen to be directly continuous with each 
other, no substance intervening between the two orders of vessels. 
No words can describe the beauty of tho sight presented by tho flow 
of the vital fluid through these minute tubos. Myriads of vessels 
not visiblo to the naked eye instantly come into view. In ono case 
the direction of a minute artery being suddenly altered it is reflected 
on itself, and thus becomes an incipient vein; in other cosch minute 
branches are sent off from an artery into a parallel vein ; and in a 
third case several minute arterial ramifications are continuous with a 
single vein. The venous capillaries are generally larger and more 
numerous than the arterial, and they communicato more freoly with 
each other. 

The minute capillary vessels are totally distinct both in structure 
and office from the large trunks from which they spring. AH the 
tunics of the capillary arteries diminish in thickness and strength as 
the tubas lessen in size, but more especially the middle or fibrous 
coat [Artkrt]; “but this coat may still be distinguished by its 
colour in the transverse section of any artery whoso internal 
diameter is not less than tho tenth of a line, hut it entirely disappears 
in vessels too small and too remote to refieive tho wave of blood 
in a manifest jet. But while the membranous tunics diminish, tho 
nervous filaments distributed to tHfem increase. The smaller and 
thinner tho capillary the greater the proportionate, quantity of its 
nervous matter; and this is most manifest in organa of tho greatest 
irritability. The ooats of. the capillaries successively becoming 
thinner and thinner at length disappear altogether, and the vessels 
ultimately terminate in inembroneless canals formed in the substance 
of the tissues.” 

Of ihe capillary arteries which it has been stated terminate by 
direct communication with the capillary veins, some ore largo enough 
to admit of three or four of the rad particles of the blood [Br,oon] 
abreast; tho diameter of others is sufficient to admit only of one; 
whilst others are so small that they can transmit nothing but the 
serum of the blood. Their prevalent size in the human body may bo 
stated at from gj^ths to girths of an inch when naturally filled 
with blood. As long as the capillary is of sufficient magnitude to 
receive three or four blood globules abreast, it is evident that it 
possesses regular parietes; but by- far the greater number, before they 
communicate with veins, lose altogether their membranous coats. 
There are no visible openings or pores in the sides or ends of the 
capillaries by means of which the blood can lie extravasated 
preparatory to its being imbibed by the veins. There is nowhere 
apparent a sudden passage of the arterial into the venous stream, no 
abrupt boundary between the division of the two systems. The 
arterial streamlet winds through long routes, and describes numerous 
turns before it assumes the nature and takes the direction of a 
venous streamlet. The ultimate capillary rarely posses from a large 
arterial into a large venous branch. 

The capillary network differs in the size and width of the meshes 
in different parts. It is very close in the lungs and in the choroid 
coat of the eye; close also in muscle, in the Ain, and in most ports 
of riie mucous membrane, in glands and secreting structures, and in 
the gray part of the brain and spinal cord. On the other hand, it 
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hag wide meshes and comparatively few vessels in the ligaments, 
tendons, and other allied textures. (Sharpey.) 

AU the great organic functions of the living body are performed 
mainly by the capillary vessels. Their action is essential to secre¬ 
tion, nutrition, calorification, and every other process whioh is 
indispensable to the support of life. From experiment, it has been 
inferred that these vessels possess an aotive contractile power 
altogether independent of the impulse derived from the heart. Under 
the ordinary condition of the circulation, the blood indeed flows 
through these capillary vessels by the force oommunicated to the 
circulating fluid by the contraction of the heart; but the evidence 
brought forward seems to indicate that stimulants of various kinds 
applied directly to the capillary arteries, without in the least affecting 
the heart’s action, are capable of modifying to a considerable extent 
the action of the capillaries; sometimes causing them to contract and 
at other times to dilate; sometimes quickening the flow of the blood 
through them; at other times retarding it, and not unfrequently 
altogether arresting its progress. 

For an account of the development of the capillaries, see Blood¬ 
vessels. 

OAPI'TULUM, a head of flowers, a particular form of inflores¬ 
cence. Theoretically botanists consider it an undeveloped spike, 
the axis of which becomes a receptacle, and the external empty 
bracts an involucre. It really consists of a number of small flowers, 
which in the majority of plants are arrangod upon an elongated 
stalk, or arranged upon a flattened or horizontal stalk. The 
Dandelion, the Daisy, the Groundsel, and all Camposita, have 
an inilorcseenco of thiB nature; it is vulgarly looked upon as a 
flower. 

OAPNEA. [Actintat)*.] 

CAPPARIDA'CEAS, Capparids, the Caper Tribe, a natural order of 
Dicotyledonous Polypetalous Plants, having a superior fruit, parietal 
placenta:, an embryo curved upon itself, without albumen, four petals 
nnd sepals, a great number of stamens, and an ovary elevated upon a 
long stalk. They are known from Cruciferw by thoir indefinite sta¬ 
mens and coniform seeds. All of them appear to be more or loss 
acrid. They arc bushes or herbs found all over tho tropics, and not 
extending in many places beyond them. Egypt and the south of 
Europe, which are inhabited by Capparis spinosa and similar spocieB, 
otter the greatest exceptions to the rulo. 

Homo of the American species of Capparidaceat are very poisonous; 
others act as vesicatories; and a few are merely stimulant. To the 
latter class belongs the Capparis spinosa of tho south of Europe. This 



Caper-Tree (Capparis spinosa). 

1, An expanded flower; 2, a petal; S, a calyx with the stalked ovary; 4, a 
horizontal section of the fruit; S, a longitudinal section of the seed; 6, an 
embryo extracted from the seed-coat. 

plant grows naturally upon rocks and ruins all over the south of 
France and Italy, rendering them inconceivably gay with its large 
white blossoms, from the centre of each of whioh there springs a long 
tassel of deep lilac stamens. The flower-buds constitute the Capers of 
the shops, tho quality of whioh depends exclusively upon the age at 


whioh they are gathered, the smallest and youngest being the dearest 
and most delicate, and the largest and oldest the coarsest and cheapest. 
On an average each plant of tho caper-bush gives a pound of buds. 
The consumption of capers in this country is inconsiderable, not 
amounting to more than about 60,000 lbs. a year. 

Several other species of Capparis possess stimulating propertieB. 
There is a plant found in the neighbourhood of Carthagena called 
Fruta de Buno, supposed to be a Capparis, the fruit of which is 
extremely poisonous. Tho fruits of a species of Craiova are eaten, 
Polanisia icosandra acts as a vesicatory. The root of Cleome dodtean- 
dra is used as a vermifuge in tho United States. The order has 28 
genera and about 340 species. 

CAPREdS, a sub-tribe of tbe family Bovidie amongst the Ruminant 
Mammalia, and equivalent to the sub-tribes Borece [Bovrn®], Anti- 
lopea, Strepsicero [Antilope/e], and Oveo [Ovbif.'], according to Dr. 
Gray’s arrangement of the Mammalia in tlie British Museum. The 
Capreo include what are commonly known by the name of Goats. 
The classification of these animals has been the cause of much differ¬ 
ence of opinion. 

Ray established three genera of Ruminants with bisnlcated hoofs. 
1. Bovinum genus —the Oxen. 2. Ovinum genus —the Sheep. 3. Ca- 
prinum genus —the Goats; comprising the Common Goat, the Ibex, 
tbe Chamois, tho Oazolles, Ac. 

Klein’s second family of quadrupeds consisted of those which have 
a divided horny hoof. Tho typo of the first genus was tho Ox; of tho 
second, tho Shoop; of the third, the Goat; of the fourth, tho Stag; 
and of the fifth, tho ling. 

Brinson's fifth order consisted of those quadrupeds which have no 
incisor teeth in tho upper jaw, but liavo eight in the lower jaw, 
and the hoof cloven. The first section consists of those which have 
simple horns; and comprises, as genera, tho Giraffe, the Goat, 
the Sheep, and the Ox. The quadrupeds with branched horns, the 
Stags, follow. 

Linnams in his last edition (the 12tli) makes Capra the fourth 
genus of his fifth order ( Pecora■), placing it between Cirrus and Oris: 
the genus contained the specioH llircus, Jliex, Mambrica (Syrian Goat), 
Jtupicapra (Chamois), Ac., including some of tho Antclojass and Capra 
Ammon (Tragelaphns and Musimon of Gamer). 

Gmclin, in the 13th edition of tho ‘ Systema Nature:,’ arranges the 
genus Capra under the same onler, between Anti tope and Oris, to 
whioh latter genus he transfers tho Musmon, Capra Ammon (Gmel.) of 
Linnaeus, Oris Ammon of Gmelin. 

Pennant, in tho first and third edition of his * Synopsis,’ placed the 
Goats between tho Sheep and tho Giraffe, the latter boing followed by 
the Antelopes : in his ‘ British Zoology' the Goats ore arranged between 
tho Sheep and tho Deor. 

M. Lesson, in his ‘Manuel’ (1827), arranges the Caprido (Les 
Oapr(?cH) between the Bovulas (Les BovimSes) and tho Ovido (Lob 
Ovin<Ses). 

In both his editions of tho * Kfcgne Animal,’ Cuvier gives the GontH 
(Capra) the same position under his Ruminants ii Comes Crouses 
(Cavicornia— Hollow-Horned Ruminants, or those whose horns have a 
bony core), namely, between A mil ope and Oris. 

Fischer (18211) arranges tho genua Capra (which he divides into two 
sections—1, Barlmta•, Capro of uutltors; 2, Imberbts, Oves of authors) 
between A ntilope and Bos. 

Dr. .T. E. Grey, as we have seen, places Capra among the Bov it he. 
In his interesting ‘ Spieilegia Zoologioa’ (1830), where he fignros the 
female of the Nubian Goat, tho genus appears under that family. Ho 


Mammalia, observes tlint the normal and aberrant groups were dis¬ 
tinguished and named by Aristotle in his ‘ Historia Animalium,’ hut 
had not, to his knowledge, uppoared again in any work until Dr. Gray 
had tho honour of reviving mem in the ‘ Annals of Philosophy.' 

Referring our readers to the works of Messrs. F. Cuvier, Do Blain vilie, 
Dosmarest, Desmoulins, Erxloben, Oeoffiroy, Hosselquist, Illigor, Lich¬ 
tenstein, Meyer, Sehrelier, Shaw, Zimmermann, and others, for their 
views on this subject, which, however interesting and desirable for 
the student, our limits will not pormitus to dwell on here, we" proceed 
to notice the observations of Mr. Hodgson in the ‘ Zoological Proceed¬ 
ings’ for 1834. 

Mr. Hodgson, aftor remarking on tho difficulty experienced by 
zoologists in tho determination of distinctive marks adequato for the 
separation of the genera Antilope, Capra , and Uvis, insists that, aB he 
has shown, the chlhvcter founded on the presumed absence of cavities 
in the cores of the horns connected with the frontal sinus is incorrect, 
and he conceives that tho value of tho characters which are generally 
admitted by authore as distinguishing between the genera Capro and 
Ovis may be tested by a comparison of the wild race of either genus 
which belongs to tho Himalaya. He then describes Capro Jhdral, 
which is “clad in close short hair, nnd without.the least vestigo of a 
beard," as related to th» Alpine J&gaqri and to Capra Jemlaica and 
Ovis Nahoor (Hodgson), placing them both under the tribe Caprido 
(H. Smith); and having completed the description of this wild goat and 
wild sheep, ho proceeds to exhibit the points of difference and of 
rasemblanco between tho two in the following table:— 
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Goat. 

Whole (tincture stronger and more ! 

compact.. i 

Limbs thicker and more rigid. , . 
lleofs higher and more compact. 

False hoofs well developed. . , . 

Head smaller and finer. . . , 

Facial lino straight. . , 

Ears shorter and rounded. . 

Tail short, fijt, nude below. . . . | 

Withers higher than croup. . . 

Foro legs stronger than hind. . . 
Croup sloped off. ... 

Odorous. 

Noso molster, with nares short and 

wide,. 

Horns of medial size, keeled, and 
turned upwards. . . . 

Kyo darker and keener, 
ltalr long and unequal. . . . . 

Back arched. 

Bears change of climate well. . . 
Is eminently curious, capricious, and ] 

confident.j 

Barks trees with its horns, feeding on 
the peel and on aromatic herbs. . . 
In fighting, rears Itself on Its hind legs, 
and lets the weight of its body fall 
on the adversary. 


Feebler and more slender. 

Lower and less so. 

Evanescent. 

Longer and heavier. 

Cbaffron arched. 

Longer and pointed. 

{ Longer, less depressed, and half nude 
only. 

Croup higher. 

Fore and hind equal. 

Not so. 

Not so. 

Less moist, longer, and narrower. 

Horns very Inrge, not keeled, and 
turned to the sides. 

Paler and duller. 

Short and equal. 

Back straight. 

Bears it Hi. 

| Is Incurious, staid, and timid. 

I Does not bark trees, and Is less addicted 
to aromatics. 

In fighting, runs a tilt, adding the 
farce of impulse to that of weight. 


B. Muffle Hairy. 

3. Mgocent. Homs roundish, conical. 

4. Capra. Homs square, flat, and nodose in front. 

5 . Hireat. Horns trigonal, compressed, sharp-edged, and knotted 
in front. 

Dr. Gray refers the Common Goat, which must be taken as the type 
of the family, to the last genus, of which it is the only species. 

Hircua Atgagrua, the Goat, is "'A i{ (4 koX if, but generally used for 
the female), rpiyos, yqznpoi (the male), (ptpot (young male kid of three 


In describing the wild sheep, Mr. Hodgson observes that the horns 
are inserted high above the orbits on the crown of the forehead, touch¬ 
ing uoarly at the base with their whole depth, and carrying the frontal 
bones very high up between them, the parietals being deprossod in an 
equal degree. Tho goat’s skull has, he states, the same form, but less 
strikingly developed; and ho seems to think that this form of the 
skull would afford a just and general mark to separate Ovia and Capra 
from Ccrvua and Antilope, remarking that there is a gradation of cha¬ 
racters in this respect among the Antolopes tending to the Caprine 
type in their general structure. Mr. Hodgson thus concludes: “ The 
goat and sheep have in common hair and wool; no beard; no subor¬ 
bital sinuses; evanosceut muzzle; no inguinal pores; horns in contact 
at the top of the head; knees and sternum callous; angular and 
transversely wrinkled horns; striated ears; two teats only in the 
females; horns in both sexes; and, lastly, incisors of precisely the 
same form. Of tho various diagnostics then proposed by Colonel 
Hamilton Smith, it would seem that the following only can be per¬ 
fectly relied on to separate Ovia from Capra: —slender limbs; longer 
pointed oars; chaffron arched; nares long and oblique; very volumi¬ 
nous horns, turned laterally with double flexures. I should add 
myself the strong and invariable distinction—males not odorous, as 
opposod to the males odorous of the genus Capra. Rut after all there 
are no physical distinctions at all equivalent to the moral ones so 
finely and truly delineated by Buffon, and which, notwithstanding 
what Colonel H. Smith urges in favour of the courage and aotivity of 
sheop, will for ever continue to be reoognisod as the only essential 
diagnostics of the two genera.” 

Mr. Swainson ('Classification of Quadrupeds,’ 1835) places tho 
Goats (Capra) between the Bovidee, or Bovine Family, and the Sheep 
(Oris). 

In an interesting paper on the Ruminantia (‘ Zoological Proceedings’), 
Mr. Ogilby, after observing on the first introduction by Illiger of the 
consideration of the muzzle and lachrymal sinus into the definitions 
of the genera AntUope, Capra, and Bot, and the application of those 
principles by Messrs. Lichtonatein, De Blainville, Desmnrost, and 
Hamilton Smith, in the subdivision of the artificial genus Antilope 


makes Uaprtdte, which he places between MoactnOte and JJovuUe, the 
fourth family of the order Ruminantia. 

The following is Dr. Gray’s definition of the sub-tribe Capreas :— 
Forehead convex, elevated behind; chin of males bearded; suborbital 
sinus none. Horns erect, compressed, curved backwards and rather 
outwards, aud furnished with a longitudinal keel in front, deeper 
than wide at the base, and with transverse ridges in front. Hoofr four- 
sided, scarcely higher before than behind. The skull has a small 
suborbital fissure, no fossa; the masseteric ridge ascending high before 
the orbit; the auditory bulla prominent and { impressed; the basi- 
occipital fiat, with its processes developed; the addle incisors not 
expanded; the molars without supplemental lobes. The occipital 
plane of skull forms an acute angle with frontal plane. Cores of horns 
thicl^ porous, cellular; horns seated superiorly on the crest of the 
forehbad, and by their union covering the top of the head. Canine 
teeth wanting. Teats two, rarely four. The males have a strong 
stenoh; they butt, first raising themselves on their hind legs and then 
filming down tideways against their enemies. 

- The following is a synopsis of the genera of Caprea :— 

A. Muffle Naked. 

1. Hemitragua. Horns trigonal, compressed, and knotted in front. 

2. Kemaa. Homs square, flat, and cross-ridged in front. 


Htedua (a young male kid), lfcedidua or Hodillua (a very young malo 
kid, or kidling, ?pttpot), Capelin (female kid), of the Romans; Becco 
(male), Capra (female), Capretto and Caprettino (kid and kidling), 
of the Italians; Bouc (male), Chfevre (female), Chevreau (kid), of 
the French; Cabron (male), Cabra (female), Cabrito (kid), of 
the Spanish; Cabrom (male), Cabra (female), Cabrito (kid), of tho 
Portuguese; Book (male), Geisz (female), Bocklein (kid), of the Ger¬ 
mans ; Bok (male), Giyt (female), of the Dutch; Bock (male), Geet 
(female), Kiidh (kid), of the Swedes; Buk, Qeedobuk (male), deed 
(female), Kid (kid), of the Danes; Bwch (male), Gafr (female), Mynn 
(kid), of the ancient Britons. It is the Capra Hircua of Linnneus; the 
Copra Caucaaia, H. Smith; JRgoceroa Capra, Pallas; Capra Aigagriva, 
Gmelin. 

The varieties of this animal are very numerous; and many of these 
are regarded by writers on natural history os species. 

Tho Goat affords another example of the uncertainty which clouds 
tho history of our domestic animals; and to this day zoologists are 
not entirely agreed as to the species from whioh it is derived. Pro¬ 
fessor Bell, in his ‘ History of British Quadrupeds,’ says,—“ Tho 
opinions of naturalists have boon much divided respecting the original 
stock of our domestic goat; some referring it to tho Aiyayrus and 
others to the Ibex. Buffon appears to have adopted the latter opinion; 
but most modern zoologists who have paid much attention to the 
question, and who have brought to the consideration of it all the helps 
which recent discoveries in philosophical zoology have furnished, have 
leaned to the belief that the Algagrua, or wild goat of the mountains 
of Caucasus and of Persia, is the trtio original stock. Tho zoological 
characters of this animal certainly bear a closer resemblance to those 
of the domestic breeds; and it is worthy of remark that the horns of 
the Persian domestic goat, though smallor, are similar in form to those 
of the Pasong, or jRgogrua. The arguments which have been urged 
from the intermixture of the Ibex with the common goat are at pre- 
sont of little value, as tho facts recorded are very deficient. The largo 
goats which are reported to hare been brought from the Alps and the 
Pyrenees to tho Garden of Plants in Paris, and which were stated to 
have been wild, were probably the progeny of the Tbex with the com¬ 
mon goat, as there is no proof of the existence of the true Mgagrua in 
Europe. These were found to be capable of producing offspring, and 
the details are given by M. Fred. Cuvier with great clearness; but the 
old fault still remains—the question is not set at rest by these obser¬ 
vations ; for we are only informed that they produce offspring, with¬ 
out any statement whether they will brood inter so, or only with the 
common goat. The progeny however were either prematurely brought 
forth, or lived only a short time in a sick or languishing condition. 
Surrounded by these doubts, and without the power of satisfactorily 
solving them, it is better perhaps to leave the question to be decided 
by future experiments, should the opportunity over occur of deter¬ 
mining tho results of interbreeding between the Ibex, the JEgagrva, 
and the common goat, particularly with reference to the mutual fer¬ 
tility of tho offspring.” 

Buffon’s opinion is not very clearly stated, nor is it certain that he 
hod a very distinct idea on the subject. Sonini, in his ' Travels in 
Greece and Turkey,’ after speaking of tho wild solitudeB that surround 
the Convent of St. John at Cape Malacca, in Candia, says : “ Covies of 
red partridges delight in these inaccessible mountains, and there they 
live in safety. There ako are to be aeon wild goats, which leap from 
rock to rock with admirable address and agility. These wild goats, 
which are to be met with in the Isle of Candia, and several other 
islands of the same sea, are of the Bouquetin (Capra Ibex, Linn.), or 
mountain-goat species. The modem Greeks, as has been done by their 
ancestors, confound the Bouquetin and the Chamois under the same 
denomination of Wild Goat. The French habituated to the Levant 
also knew them by no other denomination than that of Chhvre Sauvoge. 
It is to be presumed, in fact, that Buffon himself imagined that these 
two animals are not of a species different from that of the domestic 
goat.” 

Linnaeus, in his ‘Systems Naturae,’ (12th edition) gives the 
goat (Capra Hircua) an oriental origin; but seems to consider it 
as a distinct species. He says of it; “Habitat in Oriente in 
montosis Hircus et Capra cum Hcedo, victitans ramulis variis 
frondibusque arborum, lichenibus; hospitatur in KuropA” He 
does not mention the jBgogrua, but gives the Ibex (Copra Ibex) as 
a species. 

Gmelin ('Syst. Nat.,’ ed. 18) gives AZgagma as the first species of 
the genus Capra, and it is followed by Hircua. Cuvier, in both 
editions, considers the Paseng (O. JBgogrua) to be the parent-stock 
of all the varieties of the domestic goat. He adverts to the Paseng 
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as inhabiting the mountains of Persia in troops, and to the Oriental 
Bezoar ob a concretion found in itB intestines. Fischer speaks of the 
JBgagrvx as being, without doubt, the parent of our Domestic Goat. 
Whilst upon this inquiry wo must not omit the Jomloh Goat (Cq,pra 
Jtmlaica, of Hamilton Smith), which is said to inhabit the district of 
Jemlah, between the sources of the Sargew and the Sompoo that is, 



l'useng [Hircu* rEgagrua, Gray). 



Ibex (Capra Ibex, Ora}’). 

says Colonel Smith, the most elevated range of Central Asia, forming 
the nucleus between the western and south-eastern branches of the 
Himalaya Mountains. This animal appears to be the same as the 
JhAral of the Nepaulese, Capra JMral (Uemitragvt Jcmlaicut, Gray,) 
described by Mr. Hodgson (‘ ZooL Proc.," 1834), from a fine male 
specimen kept in his garden at Nepaul. He states that the JhAral is 
found wild In the KachAr region, in small flocks, or solitarily, and 
gives its character as bold, capricious, wanton, eminently scansorial, 
pugnacious, and easily tamed and acclimatised in foreign parts. He 
remarks that the JhAral has a close affinity, • by the character of the 
horns,-to the Alpine xBgagri and still more nearly, in other respects, 
to Capra Jemlaica. It differs, he observes, from the former by the 
less volume of the horns, by their smooth anterior edge, and bv the 
absence of the beard; from the latter, by the horns being much leas 
compressed, not turned inwards at the points, nor nodose. He adds, 
that the JhAral breeds with the Domestic Goat, , and more nearly 
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resembles the ordinary types of the tame races than any wild species 
yet discovered. 

“ No animal," says Pennant, "seems so subject to varieties (the dog 
ekeeptod) as the Goat; ’’ nor did its multitudinous transfigurations 
escape Pliny (lib. viii., c. 53). Cuvier observes that the Domestic Goflt, 
Capra Hircut, varies infinitely in stature, colour, length, and fineness 
of the hair, and in size and even number of the horns. The goats of 
Angora, in Cappadocia, with their soft and silky hair, and those of 
Tibet, whose delicate wool it) manufactured into the shawls (cache- 
mires) so highly prized by the French beauties, are cspecif^ly alluded 
to by him. To enumerate all tho varieties would be to exceed our 
limits. Tho Angora Goat, which inhabits the tract that surrounds 
Angora and Beibazar, in Asiatic Turkey, where the goatherds boBtow 
much care on their flocks, frequently combing and washing them, 
loses, it appears, the delicacy of its hairy covering when exposed to a 
change of climate and pasture; and Pennant hints his suspicions that 
the design of the Baron Alstro’emer, a patriotic Swede, who imported 
some into his own country to propagate the breed for the sako of 
their hair, turned out fruitless. A spirited attempt to acclimatise 
the Cashmere Goat was made by an English gentleman, Mr. Towers, 
some years ago. The Cashmere Goats, which lived some time iu the 
Gardens of the Zoological Society, and at tho farm on Kingston-Hill, 
certainly did not appear to have suffered in the fineness of their coats; 
but it is ono thing to keep an imported individual by care and 
attention in tho same state, and another to cany on the breed from 
generation to generation in its pristine beauty, under a different sky 
and on a strange pasture. We have indeed been informed that tho 
flock of Mr. Towers amounted to about forty, and that tho shawls 
made from the produce of their hides were excellent. One of these 
shawls was presented to Quoeu Adelaide. The importance of this 
manufacture to the people of Cashmere may be estimated from tho 
alleged fact that 16,000 looms aro there in constant work, each loom 
giving employment to tbreo men, the annual salo being calculated at 
30,000 shaws. A preference is given to the wool of Tibet, and 24 
pounds weight of the best of it is said to sell at Coshmero for 20 
rupees. The wool is spun by women, and coloured afterwards. It 
appears also, from o book quoted in the ‘ Naturalist’s Library’ (‘Jlumi- 
nantia,’ part 2, by Sir William Jardine), that a fino shawl, with a 
pattern all over it, takes nearly a year in making. The persons 
employed sit on a bench at the frame ; sometimes four people at each, 
but if the shawl is a plain one, only two. The borders are marked 
with wooden needles, there being ft separate needle for each colour, and 
the rough part of the shawl is uppermost while it is in progress of 
manufacture. A Tartar half breed, having been found to thrive woll 
in a colder climate, has been introduced into Franco, not without 
success. Tho Cashmeres however which are brought from tho 
kingdom of that name are the shawls in high request, anil those who 
aro curious in such articles should remember that there aro 
in India several other goats besides tho true Cashmere breed whose 
wool is employed for the same purpose. 

Tho Jaal Goat, Capra Jada (Capra Nuhinnn, Gray), is found in the 
mountains of Abyssinia, Ujiper Egypt, and Mount >Siuai. 



Jaal Goat, or Abyssinian Ibex (Capra fiubtana, Gray). 


The Syrian Goat, with its excessively long ears, which is plentiful 
in the East, and, according to Pennon^ supplies Aloppo with milk, is 
worthy of especial notice, as well as the Dwarf African, with its 
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two hairy wattles under the chin, and the pretty little Whidaw Coat. 
Lieutenant-Colonel Sykes, in his ‘Catalogue of the Mammalia,’ 
obtained by him in Dukhun (Deccan), notices Capra Hircus, Linn.: 
Bukeo, of the Mahrattas. The goats in Dukhun are gaunt, stand 
high on their legs, have the sides much compressed, and are covered 
with long shaggy hair, which in most is black. Ears nearly pendent. 
Irides oehrey-yellow or reddish-yellow. Tail always carried erect in 
movement. 

rennantstateB that the Domestic Coat (Capra Hircus), inhabits 
most parMpf the world, either native or naturalised, and that it 
bears all Rtrcmes of weather, being found in Europe as high as 
Wanlhuys in Norway, where they breed and run out the whole year; 
but in winter only nave, during night, the shelter of hovels. In that 
Heason they feed on moss and the bark of fir-trees, and even on the 
logs cut for fuel. Pennant quotes Dr. Holander as authority to show 
that in Norway and West Bothnia their skins formed an article of 
commerce, and says that these animals thrive equally well in the 
hottest part of Africa and in India and its islands. It is not, he 
adds, a native of the Now World, having been introduced there first 
by the discoverers of that continent. In Britain the Domestic Coot 
is beaorae comparatively rare, and evon in its strong hold, Wales, it is 
no longer plentiful. In South Wales a goat is seldom seen, but 
there ore still some wild ones in Glamorganshire. Their flourishing 
oondition in the Principality at one time may be imagined from 
the size of the horns of the Cambrian he-goat mentioned by 
Pennant; thoy were 3 feet 2 inches long, and measured 3 feet from 
tip to tip. 

Few animals, whenproporly treated, are moreusefi#to man; and 
though it never can answer to breed the goat in districts which 
will carry sheep, in rocky and woody countries it is invaluable. 
The manufactures from tho hair have been alluded to. The pillow of 
goats' hair that supported the head of the image with which Michal 
deceived the messengers of Haul when he sought David's life (l Ham. 
xix. 13-10) will occur to every one; aud Pennant thinks that the 
varioty whioh furnished it woh the goat of Angora. In the days of 
wigs, the hair of the common Domestic Goats of this eountry was in 
high request, and the whitest were made of it. The best hair for 
this purpose was selected from that which grew on the haunches, 
where it is longest and thickest. In Pennant's time a good Bkin, well 
haired, was sold for a guinea, though a skin of bad hue, and so yellow 
iim to baffle the barber's skill to bleach, did not fetch above eighteen 
penco or two shillings. Goats' hair is at present usoil in the manu¬ 
facture of wigs for tho dignitaries of the church, and the members of 
tho bar and the bench. The skin, particularly that of the kid, is of 
high importance to tho glove manufacturer; it is also said to bike a 
dye better than most others. The horns are useful for knife-handles; 
and the suot, it is alleged, makes candles far superior in whitenes and 
goodness to those made from that of the sheep or the ox, and, according 
to Pennant, brings a much greater price in the market. The flesh of 
the kid is good. “ The haunches of the goat,” writes the author last 
■quoted, “ are frequently Baited and dried, and supply nil the uses of 
bacon; this by tho natives is called C6ch yr wdeu, or hung venison. 
The meat of a castrated goat of six or seven years old (which is called 
Hyfr) is reckoned the best; being generally very sweet and fat. This 
makes an excellent pasty, goes under the name of rock-venison, and is 
littlo inferior to that of the deer." The medical properties of goats' 
milk and whey have l«en highly extolled, and the cheese is much 
valued in some mountainous countries. 

The odour of the Goat, strung at all times, becomes insufferably 
powerful in the rutting season (from the beginning of Heptember to 
November), but this pungent scent is not supposed to be unwhole¬ 
some ; and horses are said to be refreshed by it, whence the animal 
is frequently to be seen about Htables. The female brings forth from 
tho latter end of February to the latter end of April, after a gestation 
of four months and a half, generally two but sometimes three and 
even four young. The activity with which these animals will securely 
bound from rode to rook, and the unshaken firmness with which they 
will fix themselves an the edge of the highest precipices, are wonder¬ 
ful. Pennant says that when two are yoked together, as. was frequently 
practised, they will, as if by consent, take large and hazardous leaps, 
and yet so time their mutual efforts as rarely to miscarry in the attempt. 
Nicholns Hasselgren in his ‘Swedish Pan' (‘Amoen. Acad.’) states that 
goats eat 44D plants and refuse 126. The same author states that 
though they will eat greedily and safely long-leaved water-hemlock, 
monkshood kills them. Their favourite food consists of the tops, 
tendrils, and flowers of mountain shrubs and of upmatio herbs'; to 
this delicate diet was supposed to be owing the salunrity of the milk. 
The blood was supposed to have its healing properties also: that of 
a he-goat dried is mentioned by Pennant as a great reoipe. in some 
families for the pleurisy and'inflammatory disorders, and il noticed 
in Dr. Mead's ‘ Monlta Medico.' As an enemy to- the vine it wae 
sacrificed to Bacchus; and the subject is prettily touched in many 
epigrams and verses, both Greek and Latin. The elegant linee 6f 
Ovid beginning “Rode caper vitem” are familiar to scholars. In 
that dark and melancholy time when modern witchcraft was supposed 
to be rife, aud when the very absurdity of the alleged facte seems to 
have sharpened the belief of the credulous, and increased their eager¬ 
ness to shad innocent blood, the Goat figures qpt only as.the conveyance 


on which the witohes flew through the air to their diabolical festivals, 
but as the shape in whioh Safpn himself often exhibited hie person to 
his votaries. 

There is no doubt that the Domestic Goat will breed with the Sheep. 
F. Cuvier states that the mule which is the result of the connection 
participates in the nature of its parents, and is fruitful, but repro¬ 
duces with difficulty. “ I have had,” says this Zoologist, “ a similar 
female mule, which in its form inclined to the sheep, while it leant to 
the she-goat in its gait and in itB hair (par sea formes tenoit du 
inouton, et de la chftvre par ses allures et ses poils); it did not ooupli 
till the third year with a goat, aud was fruitful.” 

During a visit to Rhenish Germany in the autumn of 1837 Mr. 
Ogiiby learned from Professor Cretzschmar, the well-know editor of 
the mammnlogical part of Dr. RuppejEk first 1 Atlas,' .the success of 
an experiment which the professor .Ma^een carrying on for some 
years in the neighbourhood of Fraj^it? si-oh-the-Maln, to ascertain the 
possibility of procuring a cross bstw -^s^libe Cashmere Goat and the 
Haxon Merino Sheep. With this intMfloh Professor Cretzschmar had 
two or three years ago procured a.large Cashmere buck, which was 
put iuto a stable with twelve Merino ewes. For two seasons however 
his hopes were disappointed, anddit was not till the season of 1836 
that the desired union took plaoo. During the spring of that year 
the sheep very freely took the buck, and produced flue healthy lambs, 
which wore, when Mr. Ogiiby obtained his information, rather better 
than a year old. They were%ept in a large stable with a number of 
pure Merinos, whioh is the usual mode of treating these valuable 
animals in. that part of Gormany, where tho land is all under the 
plough, ana there are neither sheep nor grazing farms; and so closely 
did they resemble the pure Haxon breed, that it was impossible to 
perceive any difference in their external characters. 

The species of the genera of Caprcte in the British Museum Catalogue 
are as follows:— 

Ucmilrayut Jemlaicus, the Jh&ral or Tehfc This animal inhabits 
the loftiest mountains of India. 

Kemas Warryato, the Warryato or Jungle Kemas. It is a native of 
India, and has been called the Wild Hheep of Teuuasserim. 

Higoceros Fyrenaica, tho Pyrenean Tur. It is a native of the Pyre¬ 
nees, aud is regarded by some as a varioty of tho Ibex. 

uE. Caucasica, the Tur, or. Hoc. It inhabits tho Caucasus, and is 
sometimes called the Caucasian Ibex. 

Capra Ibex, the Ibex, or Htoin-Boc. This animal is a native of tho 
European Alps. 

U. Sibirica, the Tek or Tnkija. It is a native of Hiberia, and is fre¬ 
quently referred to the Ibex. 

C. Ilimalayana, the Hakeenfir Skyn. It is also eallod the Himalaya 
Ibex. Dr. Gray observes that this is not probably distinct from Ibex 
(Capra) Sibirica. ‘ 

C. (?) Icevicomis, the Smooth-Horned Ibex. It is probably a hybrid. 

C. Nubiana, tho Beden, or Jaela. It is an inhabitant of Egypt, 
Arabia, and Crete. 

C. Valie, the Walie. A specimen is in the Frankfort Museum. 

Hircus ASgagrm, the Goat. 

Fossil remains of the Goat havo been found at Walton in Essex. 
Professor Owen says, on this discovery:—“ Whether the Capra 
^Eyagrus (Hircus Asgagrus) or the Capra Ibex should be regarded as 
the stock of the domesticated goat of Europe hss long been a question 
amongst naturalists; the weightv argument! which may be drawn 
from the character of the wild sjkcies which was contenqwrary with 
the Hot primigenius and Bo* low/ifrons in England is shown by the 
present fossil to be in favour of Capra Jigagraa." (Owen, British 
Fossil Mammals.) 

CAFRE'OLUH. [Cbhvid^.J 

CAPRE'OLUH, an old name for the tendril of a vino. 

CAPRICORNI. [Ammonites.] 

CAPRICORNIS. [Antiloms*.] 

CAPRIFOLIA'CEfi, Cdprif&Us, the Honeysuokle Tribe, a natural 
order of Monopetalous Dicotyledons, having an inferior ovary, oppo¬ 
site leaves without stipules, and a small embryo lying hi a considerable 
mass of horny albumen. The type of the order is the genus Capri- 
folium, or Honeysuckle; the genera that are associated with it in part 
consist of dismemberments of Lonicera, and in part of plants having 
a resemblance to them in habit. The genera moat dissimilar to 
Caprifolium are Sambucus.und Viburnum; but their characters art; 
more dependent for their dissimilitude upon the shortness of the 
tube of their corolla, and the manner in which the flowers are 
arranged, than upon any actual differences of organisation. Capri; 
foliaceu differ from OinchOnacta in little except the want, of stipules 
between the leaves, and consequently there is great resemblance in 
their sensible properties; their bark being often astringent, their 
leaves sometimes emetic, and the seeds of Triosteum perfoliatum 
similar to coffee. 

The fragrance of the Honeysuokle is well known. The flowers of the 
Elder (Sambucu* nigra) have a reputation os a medicinal agent,, The 
plant dedicated to Linneeui, the JUnnaa borealis, belongs to this order, 
and is said to possess diaphoretio and diuretic properties. The 
berries of Loniceracarulea ore a favourite food of the Kaintchatkodales. 
Elderberry wine is a favourite beverage in some parts of England. 
The order has 14 genera and about 220 species. 
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Honeysuckle (CnprtfiiliuM per/oliatmn). 

a, Flower opened to allow the Insertion at the five stamens; h, front and 
buck view of anthers j c, horizontal section of ovary j d, fruit; e, the same in 
section ; /, seed ; g, the same in section, showing the embryo; h, embryo. 

CAPKIMULGUS, a genus of Birds belonging to the tribe Inaeasorra 
mid the family Cuprimulgidie. One of tho species, C. Ewropinu, the 
Night-Jar, Night-Churn, or Fern-Owl, is a native of Great Britain. It 
is a nocturnal bird, hence its names. The Hpceies of Caprimulgua are 
also called Goat-Suckers. [Goat-Suc<|R8.] • 

0APR1SCUS, a genus of Fishes, to which some authors refer the 
European File-Fish! [Bamstks.] 

CA'PROH, a genus of Acauthoptoiygious Fishes, belonging to the 
family Fcomberidte. 

Only one species of this genus has yet beeu discovered; the Oaproa 
alter of LacepMe, and Xr.ua aper of Limueus. 

The characters of tho genus are-Body short, somewhat ovate, 
much compressed, and covered with small serrated scales; mouth 
capable of considerable protrusion. Dorsal fin emarginated (as in the 
dories), but no spines at tbe*baHe, nor at the base of the anal fin. 

Caproa oper, the Boor-Fish, in general appearance is not unlike the 
dory (to which it is in fact closely allied), hut, independent of other 
characters, may be distinguished by*lts mouth being more attenuated 
and protractile, the body being covered with scales, and the want of 
long filaments to the dorsal spines. This fish appears to be most 
generally about 6 inches in length, of a pale corinino colour above and 
silvery-white beneath. Tho colour of tho upper part extends more 
or less down the. sides of the body, and sometimes several orange- 
coloured bands are observable extending from the back downwards. 
The lateral line is not readily seen, excepting in recent specimens, 
when it is said to have a crystalline appearance. This fish is a nativo 
of the Mediterranean, and has been found on our own coast, but very 
rarely; a third specimen has recently been recorded os British. An 
interesting account of this fish will be found in Yarrell’s ‘ History of 
British Fishes.' 

CAPROVIS. [OVE*.] 

CAPSELLA, a genus of plants belonging to the natural order 
Cruciferte, the sub-order Anguatiseptir, the tribe Lepidinecr. It has 
a triangular-obcordate pouch; compressed valves, keeled but not 
winged; numerous seeds; simple filaments. The species of the 
Linnsoan gentfs Thlaapi, without wings to their valves, form this genus. 
The best known is the common Shepherd’s Purse (C. Buraa Paatoria). 
It is an annual herb, very variable in habit, a follower of man, and 
springs up wherever ho fixes his abode. As a weed it is frequently 
veiy troublesome in gardens. It may be got rid of by hoeing in hot 
and dry weather whilst it is in flower, but if it be allowed to ripen 
its seed it is with difficulty eradicated. Koch describes several 
varieties of this plant. He also describes two other species as inha¬ 
bitants of Germany. C. procumbent (Lepidium procumbent of Lin- 
nseus), and C. paucijtora, apparently a variety of the last. (Koch, 
Flora Germanica ; Babington, Manual of Brit. Bot.) 

CA'PSICUM, a genus of plants belonging to the natural order 
Solamacea. The species are called Bird-Peppers. The shell of the 


fruit is fleshy and coloured, and contains a pungent principle, which 
also exists in its seed in great activity. On this account both tho 
fruit and seeds of different species of Capticum are in request as a 
condiment, and either in the unprepared state or ground, when they 
are called Cayenne Pepper, form a conspicuous feature amongst tho 
plants affording stimulating oils used by man. In Europe the Cap- 
uicnm enters largely into the seasoning of food and the preparation of 
pickles, and in warmer countries it constitutes one of the fifBt neces¬ 
saries of life either green or ripe. The species from which the fresh 
Capsicums used in Europe are principally obtained is vUvCapaieiini 
nnnuum, a weedy plant found wild in South America aria the West 
Indies. This species grows from one to two feet high, fanning a dark 
greon budi, with ovate or ovate-lanceolate leaves; its flowers are small 
and white; its fruit is extremely variable in size, colour, position, 
and even in quality. Rod and yellow are tho prevailing colours; 
the oblong-conffial is the ordinary figure; and to hang in a drooping 
position is the most usual direction of the fruit. But round, ovate, 
and even depressed fruit is known, and many varieties constantly 
bear their fruit in an erect position. Most of them Bre too pungent 
for European palates; but tge large Red Bullock’s Heart and Yellow 
Tomato Capsicums are mild enough to be sliced with salnd. 

A much hotter species is the C. frutiroauw, or Goat-Pepper, a native 
of the East Indies, which differs from the V. anr.uum in being a Hhrub 
and in its fruit being very small. There is also a kind cultivated by 
tho Chinese, with black fruit; and botanists recognise many others, 
but they appear to be in many cases mere varieties of V. mutuum or 
C. fruticoeum. 

The acrid' principle of Cajtaicum hna been analysed by Braoonnot 
(‘ Annoles deChimie,’ vol. vi., p. 122), who found it not to be volatile, 
to dissolve readily in water, more freely in alcohol and other, and 
that it is mixed with mucilage, wax, and resin. 

The species oPCapaicum are easily brought to perfection in this 
country. Their seeds are sown in a hot-lied in the beginning of 
April; the young plants are managed like other tender annuals; and 
about the end of May they are planted in the open air under a south 
wall. They will readily ripen their fruit in suuli a situation. 

CAPSUl iE, a vague name given by botanists to any kind of dry 
seed-vessel containing many cells and seeds. It usually opens by 
valves. 

CARA'BID.E, a family of Coleopterous Insects of tho section 
Pentamera of Latreille. This family, named as above by M’Lcay, 
is nearly identical with Latreille's section Urandipulpi ns given in 
Cuvier's ‘ lttgno Animal.’ The distinguishing characters are :• Ante¬ 
rior tibia) without emoigination on the inner side; head narrower 
than the thorax ; eyes rather prominent; palpi with the terminal 
joints often compressed, large, and somewhat triangular in shape; 
mandibles simple, moderately long, and rather thick. 

The species of the Uarabidie are usually large, and adorned with 
brilliant metallic colours. 

CA'RABUH, a genus of Coleopterous Insects, of tho family 
C'arabidte. This must not bo confounded with the genus Carnhna of 
Limueus, which according to many of the modern authors is divided 
into several familios, and each of those families contains numerous 
genera. The necessity for sub-dividing the group c died Carabua by 
Linmcus wjll be seen when it is taken into consideration that there ore 
probably now about 800 species discovered. 

The genera Carabua, Trfflua, Prortrua, Procrtiafra, and Caloaomrt, 
contain the largest species of the Carnivorous Beetles, and together 
appear to form a natural group: we will therefore here notice the 
distinguishing characteristics of oaoh, omitting those of Culoaomn, 
which will be found under that head. These genera are usually 
arranged in succession ns follows : — Trfflua, Prortrua, Procrvatra, 
Carabua, and Culoaomn ; and their chief tochuical characters may be 
readily seen by the following table:— 

1. Anterior torsi the same (or nearly so) in both sexes. 

a. Lalirum entire .... Trfflua. 

b. Lalirum bilobate . . . Protcrua. 

2. Anterior tarsi with the three or four basal joints ililated in tho 

moles. 

a. Lnbrum trilobate .... Procrmtea. 

b. Lnbrum bilobed . . . Carabua. 

In Trfflua, Proccrua, and Carabua, there is a simple tootli-like pro¬ 
cess in the emargination of the mention ; whilst in Procruatra this 
process is broad and slightly notched at the apex. The terminal joint 
of the palpi in these genera is nearly triangular, and larger in tho 
males than in the remains. In Procerua this joint is much larger in pro¬ 
portion than in either Carabua or Procruatra ; and in Tefflua it is most 
developed, and is of an elongate form, slightly convex anteriorly. 
(Fig. it.) 

Tefflua Megerlri. The only species known of this genus is nearly 
two inches long, and is black; the thorax is almost double tho width 
of the head, slightly convex and rugose, and hiss the lateral and pos¬ 
terior margins reflected*; it is truncated anteriorly and posteriorly, 
and the lateral margins and posterior angles are rounded; the elytra 
are elongate-ovate, very convex, and furnished with seven smooth 
elevated longitudinal ridges, and in tho space between these ridges 
there is a chain of smal^elevated tubercles; the legs and ontenmo are 
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Carabus violaccus. 



moderately long. This rare and conspicuous insect is found in Senegal 
and on the const of Guinea. 

Procerus scabrosus is about two inches in length,.and in the broadest 
part of tho elytra about three-quarters of an inoh in width, and of a 
bluish-black colour; the thorax is broad, truncated anteriorly and 

posteriorly, very slightly 
convex, and rugose; the 
elytra are oval, convex, and 
covered throughout with 
small tubercles. This is 
the largest of the carnivo¬ 
rous beetles known. 

M. lo Comte Dejean de¬ 
scribes three other species be¬ 
longing to this genus, which 
are all of a beautiful blue 
or violet colour above, and 
black beneath. The Proceri 
are often found under dried 
leaves in the forests and on 
the mountains of Russia, 
Hungary, and Asia Minor: 
thoy are the giants of Euro¬ 
pean Oarabidm. 

Four species of the genus 
Procrustes have been de¬ 
scribed, the Iwgest of which, 
P. conaceusyWfreoorded as 
British; it iflp$owever' so 
rare in this ookntry as hr 
have given rise to doubtl as 
to its brid£ strictly ..jjUf * 
habitant. In Franoe^M 
Gormuny it is tolerably col 
mon, and is foun$ in 
P. coriaceus is rather more 
than an inch and a half in 

Pi*. 2, Head of Trfflus Stcgcrlci, magnified. length, and of a dull black 
«, maxillary palpus; fc, labinl palpus. colour; the thorax is newly 
Flit. 3, maxillary palpus of Carabus violaccus. smooth ; the elytra are v»- 

gose, and of on ovate form. 

Of the genus Oarabus upwards of 120 species havo boen described, 
the greater portion of whiuli inhabits Europe, Siberia, Asia Minor, 
and the northern ports of Africa. 

From tho irnmenso number of species Count Dcjonn has found it 
necossary in his descriptions to arrange them under 18 divisions, 
fmindod principally on tho sculpture of tho elytra. Mr. Stephens, 
in his ‘ Illustrations of British Entomology,’ describes IT species: 
the most common are— C. violaccus, G. monilis, G. catenulatus, C. 
hnrtcnsis, C. cancdlatus, and C. areensit, all of which are tolerably 
abundant in the neighbourhood of London. 

G. hortensis is very frequently met with on pathways (especially 
early in tho morning), and not uncommonly with a worm in its jaws. 
It is about an inch long; the head and thorax are of a copper-like 
hue, and the elytra are brassy-green; the under parts of tl}e body are 
black; the elytra are faintly sculptured, and exhibit three longitudinal 
rows of impressions, and numerous rows of very delicate confluent 
punctures. 

G. violaccus is equally common with the last; it is dull black, and 
has the margin of the elytra of a copper-like hue ; this tint is also 
more or less observable on the thorax; the elytra are very delicately 
punctured, nud appear smooth to the naked eye, in which respect this 
species may bo easily distinguished from G. catenulatus, which has 
the elytra distinctly sculptured. G. catenulatus also differs -in form 
considerably from O. violaccus ; it is dull black, and has the thorax 
and margins of the elytra of a purple or blue colour. Its locality is 
heaths and commons, where it is found under clods of turf, Ac. 

O. cancdlatus appears to confine itself to old pollard-willows, at the 
roots and under the loose bark of which it is found in abundance. 
This species is about three-quarters of an inoh long, and of a brassy 
hue above. The elytra ore-adorned with three distinct longitudinal 
rows of oblong elevated tubercles, and between these there is a smooth 
olcvatod stria. 

(Dejoan, Species Gtntrale dcs Coleopthres.) 

CARACHICHU, a name given in Brasil to the Solanum nigrum. 
It is also called Ervu Moria. [Solanum.] 

OARADOO FORMATION, the uppermost of the two great divi¬ 
sions ot the Lower Silurian Strata of Murchison. It is not well and 
clearly seen exoept in Salop, the Abberley and Malvern Hills, Woolhope, 
May Hill, and other points on the eastern borders of Wales. 

CARAGA'NA, a genus of Papilionaceous Yellow-Flowered Shrubs, 
formerly comprehended in Pobinia. Several species are cultivated in 
gardens, but they are not much valued. They are exclusively found 
m Asiatio Russia, Tartary, and the north of India; one of them, the 
Caragana Gerardiana, is one of the plants called Tartarian Furze by 
travellers. 

CARAMBOLA. [Avkrriioa.] 

CA'RANX, a genus of Acanthopterygiou^tfishes, and belonging to 


tho family Scombcridce. This gflras is distinguished chiefly by the 
lateral lino of the body beigg furnished with a series of scalar plates. 
These plates are horizontallykodlod (especially on the posterior half 
of the body), and frequently terminate in a spine or an angular pro¬ 
jection, tho point of which u directed backwards. The remqjnder of 
the body is covered with small scales. There are two distinct dorsa 
fins; the last rays of the posterior one' are sometimes but slightly con¬ 
nected by membrane, or separated into spurious fins. Some free 
spines are placed before the anal fin. TH^ teeth are very minute. . 

Several species of this genus inhabit the seas of Europe, but wo are 
aware of only one which has occurred Off the British coast, the 
Cararuc tract urus. This fish, well knows by the name of .the Scad.or 
Horse-Mackerel, is frequently met with on various parts of the coasts 
both of England and Ireland, andot thflls awnrs in such immense 
shoalB that the whole sea as Uft JS the ejfe.-hal reach appears alive 
with them. Tho Scad is about Me skA dMj^e mackerel, to which it 
comes near in affinity. The body is japre even in width (that is, less 
tapering towards the head and'tailfSLxMs of a dusky olive-colour 
above, exhibiting in certain lightsspwndid hues of blue and green; 
the lower part of the body is s fraare white, with the deception of the 
throat, which is black ; there -WHpo a block spot just above the 
pectoral fin. This species, like nmay others found on our own coasts, 
occurs also on those of the Mediterranean. In some of the specioB of the 
geatu^Baranx the scaly platoastre observable only on the posterior half 
of thewteral line, aud the'Mwior part is furnished with small scales. 

C.ptmcibtus of Cuvier haeSht a single epurlous dorsal and anal fin, 
i&eomber Rollcri of Bloch) has several. Scomber 
dm tut (Jil|at), and one or two other species now included in this 
genus, artf remarkable for having a single range of teeth and the body 
:.ar» more elevated form. ' ~ 

[1 43. Carangm (Scomber Cdrangus of Bloch), a large species of this 
gCltus from' the Antilles, weigh 20 lbs. to 25 lbs., is of a 

Silvery hue, and has a black spot onTqe operdulum; the body is com¬ 
pressed, -acd Of a somewhat ovate form head is obtusely terini- 
nnte4, Thu -fish is good eating, whlnlt the Bastard Carangne 
(C. (fisarateiVbra), another which closely resemblea it, but wants tho 

blackApdt» is apt to prove poisonous. 

CARANXO'MQRUS, a genus of Acauthopterygious Fishes belong¬ 
ing to the ttxaix$S»mbtridctp- 

CARAPA, a genus pf‘plants belonging to tho natural order McUace,e. 
C. Touloucoupa yields, the Tatlicoonah or Kundar Oil, which has a 
reputation as an anttkjttnrs,! It is said to bewull suited for burning 
in lamps. The hark ortho root of C. obovata is bitter and astringent. 
Thp bark, of G. Guiamtnsis is used as an anthelmintic and febrifuge. 
(Lindly, Vegetable Kingdom .)♦ 

CA-oAPUS, a gefius of Fishes belonging th-tiie Apodal Malacoptcry- 
gians. • 

CARAWAY. [Carom.] 

CARBO, a genus of Birds, of the order Natatorcs and the tribo 
Pelccanidat, to which Temminck referred the Common Cormorant,. 
It is now usually placed in the genuB Phatocrocorax. [Phalocrocokax. ] 

CARBON is one of the elements which occurs pure in nature. In 
this state it is called Diamond, and forms one of the most precious 
gems. [Diamond.] It is oIbo found in a tolerably pure condition in 
( iraphite (Plumbago or Black-Lead). Ting substance contains from 
90 to 96 per cent, of Carbon, with the rest iron. [Gbahiite.] Carbon 
enters largely into the compoaitjgp of Amber [Amber], and also of 
mineral Caoutchouo and the vanQfis forms of Bitumen. [Bitumen.] 
It forms tho distinguishing demerit of Goal. . [Coal.] 

CARBONIFEROUS SYSTEM, the great group of strata which 
includes nearly all the valuable coal yet discovereq, ’ It consists of-—' 
D. The Coal Formation. 

c. The Millstono-Grit Group. 

B. The Mountain Limestone Formation. 
a. The Limeston^Bhale Group. 

The portions marked a, c, aro the least constant in range and 
character; the Limestone-Shale graduates in South Wales to Devonian 
Strata, and in Ireland constitutes the Yellow Sandstone series of the 
northern counties. (Griffith.) Most of the coal of Ireland beloags to 
the Millstone-Grit group. [Coal Formation ; Mountain Limestone.] 

CARBUNCLE. [Garnet.] 

CAHCHA'RIAS, a genus of Fishes of the Shark Tribe. [Squalid.e.] 

CARDAM1NE, a genus of plants belonging to the natural order 
Oruciferce, the sub-order Siliquosce, and tho tribe Arabideic. It has a 
compressed pod, flat nerveless valves, a capitate stigma, tho seeds in 
a single row, with the funiculus simple and filiform. The species, 
which are numerous, are usually smooth herbs, with stalked, entire, 
lobed, or pinnately cut leaves, and racemes of white of red flowers. 

G. pratensis, Cuckoo-Fower, Bitter-Cross, Common Ladies' Smock, 
has pinnate leaves, the leaflets of the lower leaves roundish, slightly 
angled, those of the upper leaf linear-lanceolate, entire; the petals 
three times longer than the calyx, spreading; the stamens half the 
length of the petals; stem terete. This plant has large lilac-ooloured 
flowers, and is exceedingly abundant in some parts of the country. 
It has a bitter taste, hence its name Bitter-Cress. It is generally in 
blossom when the cuckoo returns to this oountry, and at that period 
covers the fields as though linen was bleaching: these circumstances 
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explain its other common English names. Till recently it retained a 
place in the London and Dublin .Pharmacopoeias. At one time it had 
the reputation of being a diuretic and antispasmodic, and a drachm of 
the flowers was administered as a dose in hysteria, chorea, epilepsy, 
and otW nervous affections. It is a native of Europe, Ana, and 
America, and is abundant throughout Great Britain. 

Babington describes four other species of Cardamine as natives of 
Great Britain, C. impatient, O. iylvaiita, C. hirtuta, C. amartt: with the 
exception of the lost they an common plants. C. bellidifolia has been 
figured in the ‘ English Botany’ as a British plant, but no station for 
it is known. The leaves of C. hirtuta, when ripo and laid upon the 
grouud, put forth buds which produce a new plant. It is extensively 
ropagated in this way in moist soila It is said that other species 
ave the same property- C. impatient is so named from its pods 
when fully riponed expanding suddenly with force when touched, and 
throwing the-seeds to a distance. 

(Don, Oard. Viet.} Loudon, Encye. of Plant!', Babington, Manual 
of Brilith Botany.) 

CARDIOSPERMUM, a genus of plants belonging to the natural 
order Sapindaata. The root of o ne da the species, O. Iltdicacabum, is 
said to be dietetic, diaphoretio,4itp aperient. In the Moluccas the 
leaves are cooked and eaten. >< v 

CAHDLUM, a genus of BivalVe MoUutca belonging to the Ace¬ 
phalous LamtUMlttnnehiata. It is the type of the family Cea0htdce, 
and tho speeiaf.pre-known by the ctipQon 'name of Cockth ' The 
shell is aq\fivptee, more or less cordWrtn, oblong or.tfonsversely 
ovate, usually inflated, closed or gaping poat|rio^>M|^t^k% 
l-ibbod or ftmpjt j ft in radiating fashion from th». 5 p!'s«8^(fet heak% 
rarely smooth^ v A a- often scaly or spiny; matfcbi almost alwM# 
crenulatod. HtagewDnipoaed of two oblique pritaMrteeth in oaSp 
valve and two remote lAfat' ones -j(in certain exotic R^ps, the teeth; 
become partially or wholly ch^atei). The ligament short, external, 
conspicuous; pallial irrtjfressionTSimple. The animalis suborbiaular, 
tumid, its mantle frcely’oggxang in front with plain or ley feeflneptly 
fringed edges, conspicuous^ dlmbriat'ed in the neighbourhoods the 
two vory short slightly-separated siphons, the branqjrial ofie qf which is 
always fringed at the orifice.- Foot very large, cylindrical,-ganiculated. 
Branchial leaflets, unequal, labial palps rather Iqpg ,and triangular. 
(Forbes and Hanley,) ♦ 1 

The shells belonging to this genus are very widely distributed, and 
many of them are remarkable for the eleganoe of their form and 
colouring. Tho species are about 200 in MftbeKc “ We And,” say 
the authors of the 'History of BritisI^jlDllusea,!, “the great 
assemblage of Cockles-in the Indian Ocean, a region when about a 
third of the species are congregated, titround this Centre the number 
of specific forms diminishes, though, found in etery boo. They aro 
most plentiful everywhere within the tropies, and diminish as we 
proceed northward and southward; but some of the forms most 
prolific in individuals and most gregarious in habit are present in 
cold climates, and make up by abundance for the absence of variety. 
Of these several are valuable articles of food; and it may be said of 
all the Cardia that they hold a high rank among MoUutca, both 
for nutritive qualities apd excellence of flavour. The genus oontains 
several remarkable abnormal forms; some of the moBt Singular are 
to be found in tho Caspian.and other relios of the groat Aralo-Caspiau 
Sea--tho demonstration of which mighty inland ocean is among the 
finest discoveries of Sir Roderick j&jrchison. 

“ The geological distribution djPthis interesting group corresponds 
in extant with the geographical Even in Palteozoic Strata wo find 
the fossilised rerqpins of Mollusks closely allied if not belonging to 
Cardinal. In tbs..Secondary Rooks, even in their oldoat members, 
well-marked forms of Cardium are not unfrequent, often singularly 
similating those of existing times. During the later part of the 
Secondary epoch and the beginning of the Tertiary a group of half- 
ribbed cockles seemed to have been developed at the expense of 
ordinary forms, and to have dwindtiR away as they came near our 
own epoch, when but two or three allies of them are found.” (Vol. 
il p. 3, 4.) 

Cookies inhabit all parts of the ocean. Some species are constantly 


in length, but on tho coast of Devon, and especially at Limpstone 
on the mouth of tho Ex, where they are cultivated in beds, they 
attain a much greater size. It is a gregarious animal, inhabiting tho 
sands at low water, especially where there are large tracts of sand in 
the neighbourhood of icstuuries. 

Tho Common Cockle has a wide geographical range, extending 
southward to the Canary Isles. It is also found in tho Caspian Sea. 
It occurs fossil in the Red Crag. 

The other British species enumerated by Forbes and Hanley, are — 
C. aeuleatum, C. echinatum, U. nuticum, O. nodosum, C. fasciatani, O. 
pygmaum, G. Sueeieum, and C. Monocgicum. They regard O. tlrceidan - 
dice,in, C. terratum, V. medium, and C. muricn'.um, as spurious in th 
British Faunn. 

CARDOOX, a name appliod to tho blanched leaflets and stems of 
Cynara Carduncului. [Ctnaha.J 

CARDUELIS, a genus of Birds belonging to tho tribe Intetsoret, 
division Conirotlret, and the family d f ringUlidir. It has a lengthened 
conical compressed beak; tho point attenuated and acuta; commissure 
slightly curved. Tho nostrils basal, lateral, covered by small incum¬ 
bent plumes. Wings lengthened, pointed; tho first, second, and 
third quills longest, and nearly equal. The tail moderate, slightly 
forked. Feet with the middle too longer than the tarsus, which is 
equal to the hind toe; lateral toes short, of equal length; claws 
slender, curvod, and acute. 

There are two species of this genus indigenous in Great Britain, tho 
Goldfinoh and the Siskin. 

C. elegant (Eringilla Carduelit), the Goldfinch, is a .well-known bird. 
It has a gay,jpRmogo, lively habits, an agroeable form and song, and 
'« disposition to become attached to those who feed it. In captivity 
oan be taught a variety of tricks, such as drawing up water for 
themselves to drink in a thimblo bucket, or opening the lid of their 
teed-box. Thojfaay be often seen performing with canaries in the 
.I#®** of London. 

b'' Th# Goldfinch builds a vory neat nest, and lays four or five eggs of 
% pale bluish-white colour, with a few spots and lines of pale purple 
and brown. It is a very general inhabitant of the British Islands. 
It is also found in Sweden, ami is abundant iu Germany, France, 
Provence, Spain, and Italy. It is found also at Corfu, Sicily, Malta, 
and Creto. 

A The whole length of this bird is 5 inches. It has a whitish horn- 
colour beak, black at the tip; the cireumferenco at the base of tile 
beak crimson-red; cheeks and ear coverts white; top of the head 
black; nape of the neck white; the back and rump a dusky wnnd- 
brown; the carpal portion of the wing and the smaller wing-coverts 
block; tho greater wing-coverts and the outer edge of the basal half 
of each primary brilliant gamboge-yellow; tho remaining portion 
of the primaries block; under surface of tho body dull white. 
( Yurrell.) 

U. spinut (FringiUn tpinut), tho Siskin. [ABERDEVINE.] 

CARDUUS. [Tuisti.k.] 

CAREX, a genus of plants belonging to the natural order Cyprr- 
near, and tho tribe Garicetr. The flowers are dicliuous, arranged 
in imbricated spikes, each covered by a glume; tho fcnntlo flowers 
have a single urceolale persistent perigouc, in which tho nut is 
completely inclosed; ono stylo witli two or three Htigmas; tho male 
flowers have throe stamens without a perianth. Tho species for the 
most part are inconspicuous and unattractive plants. They aro 
however exceedingly numerous. Lindley, in Loudon's ' Encyclopu-dia 
of Plants,’ describes 105 species, and this is probably not more than 
half that are now known. Babington describes <5(5 species os natives 
of Great Britain, being the lnrgest number of species of any genus 
of pluunogamous plants in this country. Koch, in the ‘ Flora Ger¬ 
manics,' describes 103 species os natives of Germany and Switzerland 
Although so numerous, they serve directly few of the purposes of 
man or the higher animals. Their leaves are tough and hard, so that 
none of them are eaten by cattle except in coses of great necessity. 
They are for tho most part inhabitants of wet and swampy grounds, 
in bogs, fens, and marshes, in the temperate and northern parts of 
tho world. In the hop-grounds of Great Britain the leaves of somo 
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themselves from the deepest sea-beds. Each species hus however a very 
definite range. They lie buried in sand or sandy mud, often occurring 
in prodigious quantities. According to the researches of Dr. \V. B. 
Carpenter, the shell of the genus Cardium has a very definite 
elementary structure. Externally it presents a tubular structure, 
but internally there is little development of organic structure. 

C. edule (Linmcus), the Common or Eatable Cockle, is known by the 
following characters :—It is neither triangular nor porcelain-white. 
It has radiating ribs, which are neither armed with Bpines nor 
tubercles. ThiB bivalve assumes a variety of appearances, and the 
adult especially differs from the young. Forbes and Hanley includ< 
under this the following species of other writers:— C. vvlgare, Da Costa 
C. crcnulatumju&marck ; C. pectinatum, Lamarck; C. arcuatum, Reeve 
C. zonatum, Brown; C. obliquum. Woodward; C. rusticum, Chemnitz 
C. glaucum, Brugiere; C. Lamarckii, Reeve; C. Belticum, Reeve, 

This species is met with in most parts of the British Islands, am 
is olraoBt everywhere regarded aa a pleasant article of diet. The 
ordinary run of examples are from four-fifths of an inch to one inch 


In Italy they aro used for placing between the staves of wine-easks, 
are woven over Florence flunks, and occasionally employed for making 
chair-bottoms. Tho leaves of the Carex tylratica, according to 
Linnaeus, aro combed and dressed, and used os a warm lining for 
gloves and shoes ; and thus protected, the Laplanders seldom suffer 
from being frost-bitten. 

C. arenaria has a place in some of the continental Phamincopnoias; 
its root-stock being a reputod diaphoretic and diuretic. It is used 
under the name of German .Sarsaparilla, and is employed in cases of 
skin-disease, as well aa in secondary syphilis. 

The C. hirta and C. ditticha are often substituted fraudulently or by 
mistake for it, but do not, according to Biscboff, possess such active 
properties. It is not known to tho practitioners in medicine of this 
country. 

C. armaria grows on the sands of the sea-shore, and is one of tho 

E lants which, in conjunction with tho Blymut, Arundo, and Ptamma, 
inds the loose Bauds, and forms them into Bolid embankments. 
Although most of thedpecies are devoid of striking beauty, some of 
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them when in fiuiver ore much admired on account of the elegant 
drooping of their panicles of golden-coloured flowers. This is the 
caeo with 0. remain and C. Fraeeri. Unattractive as the mans of 
them plants are to the general observer, they have been carefully 

studied by botanists, and Willdenow, Goodenougn, Wahlenberg, Hckuhr, 
Hcopoli, Uoott, Babington, and H. Gibson have done much to throw 
light upon this obscure genus. Tlfeir importance in nature however 
must not be estimated by their appearance or their utility to man. 
Thoy frequently form the only vegetation of the swamp, and by their 
existence and decay they gradually form a soil, on which plants more 
immediately useful to man may be grown. 

CAIUACUS. [Ckhvids?.] 

yARIAMA, or SARIAMA, the name by which the Palamedea 
crutata of Gmelin, JJicholophut erietatu* of Illiger, Microdactylus of 
Geoffroy, the Saria of the Guaranis of Paraguay, and the Seriema or 
Cerioraa of the Brasilian natives, is known to the Portuguese colonists 
of Brasil. 

Marcgruve, Piso, D’Azara, Qeoffroy, and the Prince de Wied have 
entered into a detailed history of this bird, which has always attracted 
the notice of zoologists on account of the curious relations which 
its structure indicates to the OraUatorce (Waders), the Gallinaceous 
birds, and oven tho MrtUhtonul/r. 

It is found in tho groat solitary mountain-plains, surrounded by the 
forests which extend over so large a proportion of Brazil, and where 
its sonorous voico often breaks the silence of the desert. It is ulpo 
found in Paraguay, but is said to occur there more rarely. It feeds 
in a state of nature on lizards, insects, and molluscous animals, and 
not improbably small seeds occasionally. * 

Tho habits of the wild Cariama are of the most retired description. 
A tenant of the vast solitudes that form its wide spreading home, it 
flies from tho face of man; and being almost always on the watch is 
very difficult of approach. Stalking slowly on tlb plain its eye 
instantly notes the distant intruder, and after a moment’s hesitation 
it douides either to stay or fly, according to the circumstances. Those 
who have had tho best opportunities of observing them in their native 
wilds state that the hunters, though surrounded by these birds, cannot 
without considerable lalsmr obtain them. As soon as the bird 
perceives that it is pursued, it sets off with groat rapidity; the 
pursuer follows ou horseback, but it is not till after a sharp and 
tedious course, with all its turns and windings, that the yariamo, 
wearied out, either crouches on the ground, or alights on some bush 
or tree. Till this happens the horseman in vain seeks for an oppor¬ 
tunity to throw bis lasso or pull his trigger. 

But wild as the bird is in its natural state it is easily domesticated, 
and will live sociably with tho other tenants of the poultry-yard, in 
this state they will eat little pieces of meat, but are said to refuse 
maize, though it is probable that other kinds of grain may not bo 
disagreeable to them. When thus tamed they will walk about the 
hamlet or villago where they have been brought up, and even return 
after taking short trips in the fields like the poultry. The flesh is 
described os very good food; the Brazilians however do not hunt it 
for the game-bag. 

Tho nest is composed of dry sticks and branches, covered with cow- 
dung, and placed upon a low or a moderately high tree. The eggs are 
generally two in number and white. 

It has tho neck covered with long loose barbed feathers, floating 
and silky upon tho nape, somewhat like those of the bittern : when 
tho bin! is excited or frightened it can raise them. A light crest 
consisting of u few disunited feathers forms an ornamental tuft on the 
front, and advances upon the base of the bill, which it overshadows, 
reminding the observer of the crests of the RupicoUt (Cocks of the 
Rock) in its disposition. Space round the eyes naked, the nakedness, 
which is bluish, reaching to the bill. The upper eye-lid fringed with 
long dark eye lashes. Feet long and slender, and tho toes very short, 
whence Uooffroy's name. Tail rounded and of moderate length. 

The general colour of the yariama is an earthy-brown on tho upper 
parts, while the lower parts are whitish. All the neck-feathers are 
finely rayed with zigzags of darker brown than that which forms the 
general ground-colour of the plumage. Tho two middle feathers of 
the tail are blown: the others for the most part black, with White 
extremities, and marbled with black upon a white ground at their 
insertion. The wing-feathers are blackish and traversed by white 
bunds dotted with blackish. There are delicate zigzags of a clear 
brown on tho feathers of the front of tho nock, the ground colour of 
these feathers being whitish. The feathers of the breast and belly are 
longitudinally rayed with white in the direction of the shafts. The 
naked part of the leg, the feet, and the toes are of an orange-red. 
The bill, which is of a bright ooral red in the adult, is blackish or 
inarblod with black and reddish in the younger birds. The iris is 
yellow. 

_ D'Azara gives 30 inches as the length of the young bird described by 
him j that of the Prince de Wied was half an inch more, and the adult 
male of the Museum of the Netherlands, from which Temminek’a 
figure was taken, measures, according to him, 32 inches. The nestlings 
are covered with down, and with the iris of a very lively yellow. They 
are very soon able to run. 

Temminok, after observing that the yariama at first view seems to . 
offer some resemblance to the Secretary-Bin^of Africa {fiypogeranu*\ 


terpenlarim), remarks that this resemblance vanishes upon a closer 
inspection, and that, if it be permitted to form any judgment from the 
forms solely, it would seem probable that the skeleton of the yariama, 
which was not known when he wrote, ought to have some relationship 
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with that of tho Common Bittern ( Botaurut ttellurit), of the Agami 
(Peophia crepitant), and tho Grallataret generally. There is a skeleton 
of a female in the museum of the Zoological Society of London pre¬ 
sented by the Earl of Derby, in whose possession the bird died. An 
account of the anatomy of thiB bird by Mr. Martin was published in 
the ‘ Proceedings of the Zoological Society.' In this paper Mr. Martin 
observes that “ in its 'general aspect the skeleton of the Cariama is 
very remarkable. The comparative shortness of tho neck, the com¬ 
pactness of the chckt, and stoutness of the ribs, together with the 
abbreviated condition of the wings, appear as if out of harmony with 
the length of the limbs, especially of tho tibia and tarsus, while the 
toes concluding this length of limb are short, the hinder one being 
situated high anil not touching tfig ground. 

“ Though the Cariama in lfrf osseous structure exhibits but little 
resemblance to the birds of the Raptorial order, it approaches that 
order very remarkably in the structure of the eye, which is surrounded 
by a firm consolidated osseous ring. This ring departs materially in 
its formation from what obtains among the GraUatoree generally, 
where it is imbricated and slight, and indeed scarcely merits the 
name of osseous.” 

For the anatomy of the bird we refer the reader to Mr. Martin’s 
paper, but we may observe that, according to Mr. Martin, “ in the 
whole of the visceral arrangement a dose affinity may be observed to 
the Grut tribe.” In the Stanley Crane ( Anthropoides paraditccut , 
Bechst.) the intestines are similarly disposed in folds or loops, and the 
two cicca, given off 6 inches from the anus, are 4 inches long. In the 
Stanley Crane however the muscular coat of the gizzard is thicker 
than in the yanama, being in some parts an inch across, while in the 
latter bird it is about one-fourth of an inch; hence is there in this point 
an index of a less vegetable regimen. In the Stanley Crane the total 
length of the intestines is 6 feet 3 inches. In the yariama it is 3 feet 
54 inches. 

CA'RICA, a genus of plants belonging to the natural order 
Papayacete. _ One of the species, C. Papaya, is a remarkable tree 
found in various parts of South America, with a simple unbranched ' 
erect trunk, from 12 to 20 feet high, abounding in a milky juice, 
having broad 7-lobed leaves a foot at least long, and unisexual flowers, 
the males of which are monopetalous, with ten short stamens inserted 
in the mouth of the corolla; the females polypctalous, with a single 
ovary, having a starry sort of stigma. The fruit is thus described by 
Hooker in the 'Botanical Magazine:’ "The corolla falls away, and 
the germen in coming to maturity becomes pendent; the tree, too, 
advanoing in height casts its lower leaves from below the flowers, and 
the fruit constituting a large oblong kind of berry, or more correctly 
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speaking pepo, rests suspended upon the leafless port of the trunk, 
much in the same way os that of tiled rtocarpus, or Bread-Fruit. The 
surface, when the fruit is ripe, is a pole and rather dingy orange- 
yellow, obscurely furrowed, and often rough with little elevated 
points. The flesh is very thick, coloured, but paler than the outside, 

and there passes through it longitudinally five bundles of vessels. In 
the centre is a considerable cavity, with five longitudinal ridges, and 
these are thickly clothed with numerous seeda” This fruit is called 
the Papaw, and is accounted of considerable interest in the tropical 
part of the world. An excellent history of its uses is compiled in the 
work alroady quoted, from which we borrow the following: “ Tho 
papaw-tree is of rapid growth. St. Piorre probably spoke from his 
own knowledge when he described Virginia as having planted a seed 
which in throe years’ timo produced a trunk 20 feet High, with its 
upper part loaded with ripe fruit. It is for the sake of this fruit 
mainly that the plant is cultivated; but if the flavour were not better 
than that yieldod by what ripened in our stove, I cannot recommend 
it as at all agreeable.” Brown, in Ills * Natural History of Jamaica,’ 
tells us that “ it has a pleasant sweetish taste, and is much liked by 
many people; that while young it is commonly used for sauco; and 
when boiled and mixed with lime-juice and sugar is not uuliko or 
much inferior to that made of real apples, for which it is commonly sub¬ 
stituted.” Tn the opiuion of Sloane it is not a very pleasant fruit, oven 
when helped with pepper and sugar; and the more ordinary use, he 
adds, of this fruit is before it is ripe, whdb, ns largo as one’s fist, it is 
cut into slices, soaked in water till the milky juice is out, And then 
boiled and eaten as turnips or bakod os apples. Tho juice of the pulp, 
according to Descourtilz, in the ‘ Flore Mddicale dos Antilles,’ is used 
oh a cosmetic to remove freckles on the skin caused by the sun; and 
tho negroes in the French colonies employ the loaves to wash their 
linen, instead of soap. As a medicinal plant the Papaw-Truo is parti¬ 
cularly deserving of notice. Hernandez long ago spoke of the milky 
juice of the uuripo fruit as a powerful vermifuge, which has been con¬ 
firmed by M. Charponticr Cossigni, as mentioned in the ‘Asiatic 
Researches ’ by Dr. Fleming (vol. ii. p. 162). A single dose, that gen¬ 
tleman says, is sufficient to cure the disease however abundant the 
worms may be. Another French writer (Poupdu Desportes) recom¬ 
mends the use of the seed instead of the juice. But the most extra¬ 
ordinary property of the Papaw-Troo is that which is related, first I 
believe by Brown, in his ‘ Natural History of Jamaica,' namely, that 
“ water impregnated with the milky juice of this tree is thought to 
make all sorts of meat washed in it very tender; but eight or ten 
minutes steeping, it is said, will make it so soft that it will drop in 
pieces from tho spit before it is well roasted or turn soon to rags in 
the boiling.” Mr. Neill mentioned this circumstance more fully in his 
interesting ‘Horticultural Tour through Holland and the Nether¬ 
lands ; ’ and it has repeatedly been confirmed to me by gentlemen of 
this country who have been long resident in tho West Indies, and who 
spoak of tho employment of tho juice for Hiich a purpose as of quite a 
general occurrence; and more, that old hogs and old poultry which 
arc fed upon the loaves and fruit, however tough the moat they afford 
might otherwise be, arc thus rendered perfectly tender, and good too, 
if eaten as soon as killed; but that the flesh very soon passes into a 
state of putridity. The juico causes a separation of the muscular 
fibres. Nay, the very vapour of the tree serves the purpose; hence 
many people suspond tho joints of meat, fowls, Ac. in the upper part 
of the treo in older to prepare them for the table. Such is the effect 
upon hogs that feed upon the fruit, tKaithe good housewives reject the 
flosh of such if it is destined for salting, well knowing that it is not 
sufficiently firm for that purpose. 

“Whether this power of hastening the decay of meat be attri¬ 
butable to the animal matter or fibrine contained in the juice of the 
Papaw or not, I will not protend to say; but the presence of Buch 
is a fact scarcely less wonderful than the property just alluded to. 
Two specimens of the juice were brought from the Isle of France; 
in the one it had been evaporated to drynoss, and was in the state of 
an extract; in the other the juice was preserved by being mixed with 
an equal bulk of rum. Both were subjected to analysis by Vauquelin. 
The first was of a yellowish-white colour and semi-transparent. Its 
taste was sweetish. It had no smell, and was pretty solid; but 
attracted moisture when kept in a damp place. The seoond was 
reddish-brown, and had the smell and taste of - boiled beef. When 
the first specimen was macerated in cold water the greatest part of it 
dissolved; the solution frothed with soap. The addition of nitric 
acid ooagulated it, and rendered it white; and when boiled it threw 
down abundance of white flakes. When the juice of the Papaw is 
treated with water the greatest part dissolves; but there remains 
a substanoe insoluble, which has a greasy appearance. It eoftens in 
the air, and becomes viscid, brown, and semi-transparent. When 
thrown on burning coals it melted, let drops of grease exude, emitted 
the noise of meat roasting, and produced a-smoke which had the 
odour of fat volatilised. It left behind it no'residue. The substance 
was fibrine. The resemblance between the juice of the Papaw and 
animal meat is so dose that one would be tempted to suspect some 
imposition, were not the evidence that it is really the juke of a tree 
quite unquestionable. This fibrine had been suppoaed previously to 
belong exclusively to the animal kingdom; but' it has since been 
found in other vegetables, especially in Fungi," 


C. digitata, the Chambum, is a Brazilian plant, and regarded with 
little less honour than the Upas-Tree itself. Poppig says tho juiee 
which spirted on his face when he eut into the tree only caused 
itching in the faco and a few blisters on tho hands. The male flowers 
have a very disgusting smell. 

CARINA, in Botany, the two oblique front petals of a Papiliona¬ 
ceous flower, united by their contiguous edges into an organ having a 
figure something like that of tho keel of a boat. 

CARINA'RIA, the name of a genus of MoUu.tca, arranged by 
Cuvier under his fifth order of Qasteropods (Lamarck's lleteropoda ) 
as the typo of that order, and by l)o Bluinvillo under the first family 
(iWectopoda) of his order Nuvleobranehiata. Tho shells of this genus 
were formerly known to collectors under tho names of Venus's 
Slipper and the Class Nautilus: indeed ouo of the species is tho 
Argonaula vitreiu of Qmelin. 

The body of the animal is sub-cylindrical, elongated, transparent, 
dotted with elevated pointB, prolonged posteriorly, and furnished 
towards the upper part of its posterior extremity with a sort of fin, 
which porforins the part of a rudder. A reddish thin compressed 
sub-circular fin, beautifully reticulated by decussating muscular 
fibres, furnished with a sort of acetabulum or sucker, rises from the 
belly nearly opposite to the point on the back occupied by the shell. 
With the aid of this fin it floats along. M. Verany says that, 
notwithstanding the greatest possible attention, he has not been able 
to discover the use of the sucker, or rather suctorial disc, in the 
ventral fin; but there cun be little doubt that it is analogous to tho 
foot in Qasteropods, and that the animal avails itself of its powers of 
adhesion by slicking to rocks or other submarine bodies, and thus 
lying at anchor, as it were, in repose, with the frail shell that protects 
the circulating anti respiratory organs, together with the liver and 
generative gland, lowermost—the same position occupied by it when 
the animal is in (lotion. 

The hend is capable of contraction within the body, and is provided 
with u sort of retractile proboscis. There are two tentocula of souio 
length and of a subcouical shape, placed laterally at the insertion of 
the head; and there are two ayes situated at tho base of the teutsiculu. 
The mouth is furnished with a circular jaw, armed with four rows of 
teeth, of which the two internal ones are fixed and small. 

The organs of respiration, together with the heart and vent, itro 
protected by a delicate transparent shell, somewhat compressed, 
without a spire, but with a summit a little recurved backwards, and 
tho opening wide, entire, and oval. The vent is under tho edge of 
the mantle, which envelopes the organs above mentioned and lines 
the shell. 

The sexes, according to M. Verany, are separated a# in the Pirolte 
(Pterotrachea); the sexual oigan of the male being placed a little 
anteriorly on tho right side under the subcircular belly-fin; that of 
the female is near the vent. 

The digestive oigans consist of a retractile tube furnished within 
with a homy rasp, and a short oesophagus, opening into a slightly 
dilated stomach, which is continued into an intestinal tube passing 
straight towards the shell, into which it enters, and making a convolu¬ 
tion terminates in the vout. 

There is between the eyes a gangljon from which many nervos are 
given off, and of these Bix are directed forwards and four backwards. 
Of the six directed forwards two go towards the mouth, and appear 
to provide for the action of the proboscis, two belong to the 
tentocula, and two to the eyes. Of the four directed back wards, two 
go directly to the nucleus in the shell, and tho other two unite under 
the flu, whence they ramify into five branches, three of which are 
appropriated to the belly-fin, and two go towards the tail. 

Carinaria if nliterraiuui may bo taken as an example of tho genus. 
M. Verany states that it is to be found all tho year on tho coasts (in 



OurUiarin ilrditcrranta, mule. 

a, Situation of the ganglion or brain ; b, eye; c, bead; d, retractile tube; 
/, digeetlve tube; g, ahell containing tho organa of reaplhitlon, heart, &c.; 
Ii, tho posterior or rudder-fin; i, ventral-tin j 1, the aucker; I, I, nervea. 
The figure, with alight modification, la taken from .Verany’e. 
the neighbourhood of Nice), but that it is suffioiently abundant in the 
months of May, June, and July. He further observes that it is rare 
to find it with the shell entire, that it feeds on gelatinous bodies and 
on very small fishes, suqtt as Atherina nana (the Dwarf Atheriue), and 
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that ho him often found in the stomach the remain* of other Carinarur, 
which satisfies him that the Bpecies ia mutually destructive. 

Delle Chinje, who has placed the animal in its proper position with 
relation to the brain, lias given a careful anti detailed account of its 
organisation in liia ‘ Memorie sulla Btoria e Notomia degli Animali 
auuisa Vertebra del Regno di Napoli,' vol. ii. p. 214, illustrated in liis 
plates 14 and 15. Delle Chiaje nSlftes the spermatic canals rise at the 
posterior base or insertion of the ventral fin and proceed to the genital 
organ, near the origin of what we have termed the rudder-fin ; but ho 
gives no external view of the apparatus so conspicuous iu M. Vemny's 
figure. 

Unrinariii has never yet been taken in any other than warm lati¬ 
tudes. Three species, (J. vitrea, C. freujilu, anil C. Mediterranea, are 
recorded without reckoning Lamarck's V. cymbium. 



The above is copied from tho Iconogmphio of Cuvier’s ‘Animal 
Kingdom,' and represents the Curinaria with its back upjiennost. It 
is denominated Curinaria cymbium, but there can be no doubt that it 
is Curinaria Mediterranea. 

CARLINA. [Tiiisti.k.1 

CARNATION, a kind of Dianthus or Pink, a variety of the 
Hianthne Caryuphyllne of botanists, much esteemed by florists for the 
beautiful colours of its swcct-sccutod double flowers. It is usually 
grown iu rich light loamy soil, in which sand enough is mixed to 
prevent water stagnating, and is propagated cither by cuttings nr 
layering. A great many varieties are cultivated, the most esteemed 
of which are those with a strong tall stum about 3 feet high, and 
regulurly formed flowers, with the stripes or markings clear, well 
defined, and broadest near tlic end of the petals. From tliuir colours 
they are technically distinguished into Flakes, which have but one 
colour, disposed iu strips upon a white ground; llisards, which havo 
stripes of two colours; and Piuotues or Piquottees, which have petals 
notchud at the edges, and spotted instead of striped upon a ground 
that is most commonly pale-yellow. 

CAUNKLTAN. |A«mtk.] 

CARNl'VORA, a term generally applicable to any creatures that 
feed on flush or animal substances, but definitely applied to that order 
of tho Atammalia which prey upon other animals. 

Tho forms of this onler are varied, and the number of species 
considerable. Furnished liko Man and the Quadrumana with three 
sorts of toutli, and nails or claws on tho feet, they entirely differ from 
those two orders iu never having the thumbs of the anterior extremity 
callable of being opposed to the other fingers. The greater or less 
development of their titular teeth as cutting or lacerating instruments 
seems to determiuo the kind of animal food fitted for their support. 
ThoHe Carnicora which have their molars totally or partially tuber- 
culatocl partake of n diet iu which vegetables form u greater or less 
proportion, and those which have them serrated as it were with points 
live principally on insects. There are other modifications of theso 
molars, fitting them for crushing bones or dividing animal muscle, 
according to the exigency of the animal; but in all, aa a general rule, 
tho articulation of the jaw docs not permit of horizontal movement, 
the (tower being simply that of opening and shutting, upwards and 
downwards, liko a pair of shears. 

In tboir general organisation the prevailing feature of the skull is 
tho great development of the xygumatio arcli, ^affording room for the 
action of the powerful muscles that work the trenchant jaw; the 
orbit is not separated from the temporal fossa. The articulation of 
tho hones of the fore-arm in most of the Carnivora is so constructed 
as to allow of free motion, though in a degree inferior to that 
bestowed op the Quadrumana. The brain (cerebrum) is considerable 
in bulk, well marked, but without a third lobe, and does not oover 
the corebellupi. Of all the senses that of smelling seems to be in the 
highest perfection,' the pituitary membrane being extended over a 
manifold labyrinth of bony plates. The intestines are comparatively 
short, the nature of their food requiring less elaboration than that 
neoessary for the extraction Of nourishment from vegetables. 

Fuvier gives the name of Carnassien (Flesh-Eaten) to the order, and 
divides it into the following families:— 

I. Cheiroptera, 

Those, ns ho observes, have still some affinities with the 
tanna, us is manifested by the pendulous genital organ of the male, 
and the position of the teats of the female on the breast. Their 
distuiguishing character consists of a fold of the skin, which Hung at 
; the aide of the neck is extended between the fore feet and the fingers 
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or toes, so as to suspend the animal in the air, and in those genera 
which have the bones of the hand sufficiently developed to spread a 
sufficient extent of this membranous skin, there is a power of executing 
all the evolutions required for flight. Strong calviclea and largo 
shoulder-blades wore required for this feat, and we accordingly find 
great strength and solidity thrown into thoBe parts; but os the rotatory 
^motion of the fore-arm would liave been 
worse than useless, inasmuch as it would 
have weakened the force of the impulse 
of the membranous wing, and would 
have consequently lessened the power of 
flying, we find it almost entirely absent. 
Four great canine tooth ore found in all 
the genera of this large family; but the 
number of their incisors varies. Some 
idea will be formed of the arrangement of tho teeth in the Cheiroptera 
from the annoxed cut. 

In the Cheiroptera, as we have seen, the teats are pectoral, but in 
all the rest of the families they are ventral. 

Tho next family in Cuvier’s arrangement is— 

II. Insectivura. 

The lateral membranes with which the Cheiroptera are furnished 
are no longer to be found in tho Jnscclivora, which still have clavicles; 
and their molars like those of the first family arc serrated with conical 
points. In their dental system the position and relative proportion 
of their incisors and canine teeth vary. Some hove long incisors in 
front, followed by other incisors and canines lower than the molars, a 
scale of dentition to be found among some of the Quadrumana 
(Tareius), and approaching in a degree the dental system of tho 
Rodent ia. Others have large and widely-separated canines, between 
which are small incisors, the most ordinary disposition of the toct.h 
in tho Quadrumana and Carnivora. The feet are short, and their 
motions comparatively feeble; the mule oigati iB furnished with a 
sheath, and the teats are ventral. There is no ctccal appendage, and 
the entire sole of the foot is applied to the ground in walking. Their 
habits, resembling in a degree those of the Cheiroptera, arc frequently 
nocturnal and subterranean. Insects 
form tlieir principal nourishment, and 
many of them, especially in cold coun¬ 
tries, pass the winter in a dormant state. 

Hitherto we have Heen the carnivorous 
organisation in a comparatively mitigated 
state, but we now approach Cuvier’s 
third family, the Carnivora, properly so 
called, which havo every part of their 
frame, in the cats especially, formed for the destruction of other 
animals. In two of the tribes, but more particularly in ono, namely, 
the Plantiyradee, the carnivorous form is indeed somewhat modified ; 
but among these three trilies we find the greatest harmony of parts, 
fitted for keeping down the numbers of the grauivorous and phyto¬ 
phagous animals, to bo anywhere observed among the Mammalia. 

III. Carnivora. 



Skull of common Hedgehog 
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In this family we have the thirst for blood at its highest degree of 
development, and with it the power and the instruments for gratifying 
the appetite. Four large, long, and distant canines, separated by the 
intervention of six incisors in each, jaw (the root of the second of the 
lower incisors being a little deeper planted than the others)—molars, 
either formed entirely with cutting edges, or constructed partly with 
blunt tubercles; these, with the powerful mechanism of the jaw in 
which they are set, present a most formidable apparatus for finishing 
tho bloody task which the rest of the framo of the Carnivora is so 
nioely adapted for commencing and continuing. The more completely 
trenchant these molars are, the more completely carnivorous are the 
habits of the animal, and the different gradations may be in genertd 
safely traced by observing the proportional extent of surface, con¬ 
sidered with reference to its tubercular or cutting shape. The Bears, 
which, taken as a whole, may be said to bo capable of supporting 
themselves entirely on vegetables, have nearly all their molar teeth 
tuberculated. [Bead.] 

The anterior molars have the most cutting edges, and then coflies 
a molar larger than the rest, with a tuberculated heel or process more 
or less devdoped, and behind it one or two small teeth almost entirely 
flat. With these small teeth the dogs, as Baron Cuvier has observed, 
masticate the grass which they occasionally swallow for medicinal 
purposes: he also agrees with M, Frederic Cuvier in naming the 
great molar above and its antagonist below ‘ oamassi&res,’ or flesh- 
cutters ; the anterior pointed molars, false molars; end' the posterior 
blunt molars,' tuberouleuses,’ or tuberculated molars. 

By observing these differences of dental form, the genera of 
Carnivora are most surely established, and it may be laid down as a 
general rule, that those omnivorous animals which have the shortest 
jaw end the least development of the false molars are thqse in which 
the sanguinary propensity and the- destructive power co-exist in the 
highest degree. 

Many of the genera apply tho whole sole of the foot (particularly 
of the hinder one) to the ground iu walking, and this sole is generally 
destitute of hair. These are called Plantiyrada, . . 
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Others again walk on the tips of the toes, as it were, and these, the 
Digitigrada, are endowed with, great swiftness of foot. The clavicle 
in both is merely a bony rudiment suspended in the flosh. 

Cuvier divides his Carnirora into the four following tribes:— 

1. Plantigrades. 

These possess a great facility, from the structure of the sole, of 
rearing themselves up on the 
hind feet. Cuvier observes that 
they participate in the compa¬ 
rative slow motion and noc¬ 
turnal life ofthe Ineectivura, nnri 
that they are like them deprived 
of a ciecum. The greater part 
of those whoso geographical dis¬ 
tribution is confined to cold 
countries pass the winter in a skull of Common Badger [Melts vulgaris.) 
dormant state. They have all 

five toes on oach foot. [Bkah; Badger.] The annoxod cut will 
servo as an examplo of the dental fonn and arrangement. 


tion of their life is spent. The moment the Seal enters the water he 
is completely at his ease. Then the oar-like'merabranous hands and 
feet, or flippers, as some of our northern navigators not unaptly term 
them, the elongated body and moveable spine with its powerful mus¬ 
cular machinery, the narrow pelvis, and the close waterproof fur. 
afford, when taken together, a model for swimming. The annexed 
cut of the skull of a Common Sell will illustrate the general fonn and 
arrangement of the teeth. [Seals.] 



Skull of Common Seal (Calocephalus ritulimis). 



2. Digit iyrades. 

This tribo is separated by Cuvier into two subdivisions:— 
Subdivision a. 

The animals composing thin subdivision liavo been called Vermiform, 
from the comparatively great length and flexibility of their bodies 
and the shortness of their legs. Every one who has watched the 
serpentine movements of a ferret 
must have been struck with the 
great facility of motion given by 
this form, and its particular adapta¬ 
tion for passing through small 
openings and narrow burrows, and 
turning therein. Like the former 
families they have no ciecum, but 
unlike thorn they are not lethargic 
winter. Though small they 



Skull of Polecat [Putorius Zorilla). 


are of indomitable courage and ferocity, and literally most blood¬ 
thirsty, for the greater part of them live principally upon that fluid. 
The annexed cut will give an oxainple of the general form of the 
skull and teeth. 

Subdivision h. 

These have two flat tuberculated molars behind tho upper great 
flesh-cutter, which has itself a sufficiently large heel or process. Many 
of these livo upon carrion, and all have a small ciecum. [Canis.] 

We refer to the next cut for a general idea of the dental system. 



Skull of Common Pox [Vulpes vulgaris). 

3. Cats (Ftlidtt). 

Tn this tribe we have the destructive power moat highly developed. 
Tho short round muzzle, the abbreviated and poworful jaw, and the 
retractile claws sheathed by means of elastic ligaments when tho 
animal is in a state of repose, so that they are kept sharp and ready 
for action, form with the rest of the organisation a destructive typo of 
the highest order. All the Cats have two false molar's above and two 
below; their upper fleBh-cutter has three lobes and a blunt heel or 
process within; while the lower one has two pointed and cutting 
lobes, but without any heel or process; and they have but one small 
tuberculated molar above without any corresponding tooth below. 
The species are numerous, and vary greatly in size and colour. [Fklis.] 
Subjoined is a cut of the skull and jaw of a Royal Tiger. 



4. Amphibia, or Amphibious Carnivora. 

Those who have seen a seal on the land will have noticed the com' 
parative helplessness of the animal; for the short limbs enveloped in ■ 
the skin only serve them by assisting their awkward shufflings when' 
in that situation. But as they never come on the land excepting for 
the purposes of repose, basking in the sun, or suckling their young, 
their organisation is adapted to that element in which the great por- 
NAT. BIST. DIV. VOL. I. 


Fossil Carnivora. 

Remains of tho Mammifcrous Carnivora are found abundantly in 
the Ossiferous caverns and Ossoous Breccia. Those of a lion, a tiger 
[Felts], bears, a glutton, a weasel, a wolf [Cants], a fox, a dog, and 
hyaenas, havo been satisfactorily identified ; but the bears, especially 
the great Cavern Bear (Ursns Spekeus) [Bf.a r], and tho hyaenas [Hyasna] 
seem to have been prodominant in many of the localities, 

CARQB-TREE. [Ceratonia.] 

CAROLINA PINK. [Kfiuelia.J 

CARP. [Cyprinus.] 

CARP-BREAM. [Bream.] 

CARPEL, a term applied to the fruits of plants. If the fruit of a 
picony is examined it will be found to consist of two or more hollow 
bodios terminated by a stigma, and containing vegetable eggs or 
ovules; taken collectively these are called a Pistil, but each separate 
body is a Carpol. A carpel is a transformed loaf, with its edges 
brought into contact, united, and generating ovules at tho inside of 
the suture, while its midrib is lengthened and distended as a stigma. 
If several carpels are arranged in tho centre of a flower, they have 
exactly the same respective position as the samo number of leaves 
would have; and their sutures and stigmns are placed in the samo 
position as tho united edges and distended points of so many leaves 
would be placed. Supposing these carpels to grow together by thoir 
sides, their sutures will then bo, with the ovules that l>elong to them, 
in the centre of tho body formed by such a union. When fruits or 
pistils are composed of several carpcllary leaves, or carpels not united, 
they are called Apocarpous. When the carpels grow together, the pis¬ 
til or fruit is said to be Syncarpous. (Sohleiden, Principles of Scientific 
Botany.) 

CARPHOLITE, a Mineral, a variety of PrchnUc [Prehmte], occur¬ 
ring in minute radiated stellate tufts, of a straw-yellow colour and 
silky lustre. It is brought from the tin-miues of Schlackcnwald in 
Austria, with fluor-spar. 

CARPHOSIDERITE, a yellow Phosphate of Iron, brought from 
Greenland. It occurs in reniform masses. [Dana, Mineralogy.) 

CARPI'NUS, a genus of plants bolongmg to tho natural order 
CupuUferce, and distinguished obviously from the Beech (Bchda), tho 
Oak (Quercus), Ac., by its oupule being prolonged on one side into 
a leafy lobe, while its other lobes are shorter, and, as it were, 
abortive. Ostrya, the Hop Hornbeam, differs in having an inflated 
membranous cupule surrounding each nut. The following species are 
known:— 

C. Bet ulus, Common Hornbeam. It is an indigenous British tree 
very common in copseB, and frequently pollarded by the fanner. 
When allowed to acquire its natural appearance, it forms a graceful 
tree from 60 to 60 feet high, very often branching to within a short 
distance of tho ground. In general appearance it resembles tho Beech, 
but it does not acquire the smooth plump bole of that tree, nor are 
its leaves so shitting. Its wood is coarse, and unfit for cabinet-makers’ 
work, on account of the large size of its medullary processes; but it 
is tough, and well suited for cogs, handles of tools, and for other 
purposes in which strength is required. It is much consumed on the 
continent as fuel. Like the Beoch, the Hornbeam, if stunted, retains 
its withered leaves all the winter; and as it bears clipping and close. 
pruning remarkably well, it is much employed for hedges where winter 
shelter is required. The distinctive character of the Common Horn¬ 
beam is—leaves oblong, cordate, oblique at the base, doubly serrated, 
smooth, with the veins of the under side, which is very Bhining, downy 
at the axils. Lobes of the cupules nearly entire. A out-leaved variety 
is known in gardens. 

C. Americana, American Hornbeam. It has*ovate oblong leaves, 
obliquely cordate at the base, doubly or almost simply serrated, smooth, 
with the veins of the under side downy at the axils. Lobes of the 
cupules somewhat falcate and serrated. Common from Lower Canada 
to the Carolines, and extremely frequent in almost all soils except 
pine-borrenB and swamps. It is a smaller tree than the European 
Hornbeam, not usually acquiring a greater height than IS to 20 feet, 

3 E 
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although specimen* have been found as much as 30 feet high. From 
the small size of this species it is little used by the Americans: its 
wood appears however to have the same properties as that of C. 
Detain*. 

O. orientals*, Oriental Hornbeam. It has oblong doubly-serrated 
cordate leaves, and very little oblique at the base; when young, 
rather downy: lobes of the cupulet coarsely and unequally serrated. 
It is a bushy tree of small stature, found in the eastern ports of 
Europe and on the mountains of Caucasus. It is of no known use, 
and principally differs from the Common Hornbeam in its downy 
leafstalks and green much-lacerated cupules. It is the C. duinenei* 
of Scopoli. 

0. viminea is related to the last, but has taper-pointed leaves 
with simple or nearly simple serratures, and less deeply serrated lobes 
to the cupulos. It is a large handsome tree with weeping branches, 
found on the mountains of Nepaul. 

C. fayinta, from the same country, is distinguished from the last 
by its woolly leafstalks and simply Hetaceo-serruted leaves, which are 
but little acuminated. 

CARPOLOOY is a division of Botany comprehending what relates 
to the structure of seeds and their seod-vessels, or what is cpmmonly 
called fruit. Tho subject is usually treated of incidentally in all 
elementary Ixitaniual works; and with much core by Mirbel in his 
‘ £ldmens de Botanique;' Lindley, in his 1 Introduction to Botany;' 
and especially by Schleiden in his ' Principles of Scientific Botany.’ 
[Fruit.] 

CARRAGEEN MOSS. [Abo*.] 

CARRION-CROW. [Corvid*.] 

CARROT. [Daucus.] 

CAltR-SWALLOW, a name for tho Black Tern ( Sterna fi**ipe»). 


CARTER, a Cornish name for tho Whiff, a fish belonging to the 
genus Mum bin. [Rhombus.] 

CA'RTIIAMUS, a genus of plants belonging to tho natural order 
Compoaitv. V. tinctoriiu, the Safflower, is a pretty annual plant, found 
wild in Egypt and the Levant. It has an eroct cylindrical stem, 
branching near the summit, a foot or two high, and furnished with 
sharp-pointed, oval, sessile, somewhat spiny leaves. The flowers grow 
in heads, inclosed in a roundish spiny involucre; tho florets ore of an 
orange-yellow, becoming red when dried. Those latter contain a 
colouring principle called Carthnmite, which is employed by dyers as 
tho soiu’ce of somo of tho moro delicate rose-colours, and tho rich 
scarlet called Ponceau; it also constitutes the basis of the cosmetic 
known by tho name of Rouge. 

Tho dried flowers of Garthamut are exported in great quantities 
from Egypt, and nro very like saffron to the eye, on which account 
they have been employed to adulterate that drug, and the plant itsolf 
has acquired the name of Bastard Saffron, or Safflower. 

CARTILAGE, commonly called Gristle, a substance intermediate 
iu density between the membranous and bony structures of the body. 
It is distinguished from every other texture by its pearly whiteness, 
its smoothness, its firmness, and its great elasticity. When divided it 
nppoars to bo perfectly homogeneous, without fibres and without 
lamimc; but when exuminod under tho microscope it is seen to 
consist of nucleated cells, disseminated iu a solid mass or matrix. 
Articular Curtilage has no blood-vessels, tho nutrient fluid required 
being supplied from vessels in adjoining textures. In other kinds of 
cartilage canals are observe^ conducting blood, but not for the 
immediate supply of tho cartilaginous tissue. No nerves liavo boen 
found in any of tho cartilages, and they are now known to be desti¬ 
tute of sensibility. 

The simplest form of Cartilage consists morely of undented cells, 
and closely resembles the cellular tissue of plauta. This kind is 
found in the rudimentary spinal column of tho early embryo ; it also 
exists iu the chorda dorsalis of the cartilaginous fishes. In other 
kinds of cartilage the cells are embedded in an intercellular Bubstauoe, 
presenting certain varieties of appearance. 



Articular Cartilage from the head of the humeraa. Vertical sections. 

A, section close to the surface; B, section far In the Interior. 

In Artioular Cartilage the cells are oval or roundish, dispersed in 
groups through a nearly homogeneous intercellular substance. The 
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cells measure from the 1300th to the 900th of an inch in diameter. In 
the interior part of the inorusting cartilages the cells usually assume 
a more or less linear arrangement. In the different cartilages tho 
cells vary in size and form. 

Ordinary permanent cartilage contains about, three-fifths of its 
weight of wator and becomes transparent when dried. It is resolved 
into chondrin by boiling. Cartilage contains a certain amount of 
mineral matters. Frommherz and Gugert obtained 3‘4 per cent, of 
ashes. When analysed these ashes were found to conaii 
Carbonate of Soda 

Sulphate of Soda. 

Chloride of Sodium .... 

Phosphate of Soda. 

Sulphate of Potash. 

Carbonate of Lime. 

Phosphate of Lime .... 

Phosphato of Magnesia .... 

Oxide of Iron, anil loss 

The vital processes are carried on very slowly in cartilago. It is 
subjoct to absorption, and when thus removed by disease or when 
taken away by operation it is not again renewed. When fractured or 
broken tho union is not effected by new cartilage, but by fibrous or 
nreolar tissue, or bono. 

Cartilage is not only closely alliod to bone iu the mechanical 
arrangement of its component fibres and in its chemical composition, 
but it sometimes supplies tho place of bone, as in tho fcotus and in 
young persons. Cartilages of this class, which regularly disappear ns 
ossification advances, are called Temporary, in contradistinction to the 
Permanent, whioh remain during all periods of life. Permanent 
Cartilages either cover the extremities of the bones in the movoablo 
joints or articulations, and are thence called Articular; or are attached 
to the extremities of the ribs, and are thence termed Costal. The 
Articular Cartilage consists of a layor of the same shapo as tho 
extremity of the bone which it covers, varying in thickness from one 
or two lines to the fraction of a line, and over its external or free 
surface there is always reflected a fine and delicate membrane, termed 
the synovial, which secretes tho Auid by which the joint is lubricated 
and its free and easy motion secured, denominated synovia, or joint oil. 

The Costal Cartilages, which are cartilaginous productions of the 
orsooub ribs, arc much larger and thickor than the Articular, nsBist in 
the formation of tho thoracic cavity, and perform a very important 
part in the function of respiration. 

Tho distinctive property of this peculiar form of organised matter, 
to which the name of Cartilage has been given, is elasticity, on which 
depends the specific use of this substance in the economy. It is 
mainly an adjunct to bones, counteracting certain evils which, but for 
the intervention uf some substance of this kind, must necessarily liave 
resulted from the hard unyielding nature of the osseous fibres. 
Covering the extremities of bones, or interposed between layers of 
bony fibres, without in the least diminishing tho firmness and strength 
of the osseous fibres, it enables the bones to yiold in the shocks to 
which the body is exposed in the ever-varying movements of the 
frame; dofends them from fracture and displacement; and at the same 
time protects the great centres of the nervous system, the spinal 
cord and brain, from the concussions and jars to which these tender 
and delicate organs would, but for its interposition, have been 
constantly exposed. 

(Quain’s Elements of Anatomy, by Sharpey ; Carpenter, Principle* of 
Phytialoyy ; Simon, Animal Chemistry ; Schwann, On the Accordance 
in the Structure of Animal* and Plaint*; Kolliker, Handbuch der 
Gewebdehre.) 

CARUM (from Caria in Asia Minor, where the plant was originally 
found), a genus of plants belonging to the natural order Umbelliferiv, 
to the suborder Orthoapermetr, and to tho tribe Amminece. It has an 
obsolete Calyx, obcordnte petals, with a narrow acute infiexed point, 
oblong fruit, carpels with five filiform ridges, interstices with single 
vittm, a depressed stylopodium. The species are glabrous hesbs, 
with perennial tuberous edible roots, pinnate leaves, and white 
flowers. 

C. Garni, Common Caraway, has a fusiform root, bipinnate leaves, 
leaflets cut into linear segments, no partial involucre, the general 
involucre absent or of only one leaf It is a native throughout tho 
whole of Europe in meadows and pastures. It is found in Great 
Britain, but can only be regarded as a naturalised plant. The fruit 
of this plant is known in shops by the name of caraway seeds. 
[Carum Carui, in Arts and So. Div.] The leaves of this plant are 
frequently used in spring to put in soups, and the roots are boiled and 
eaten as parsnips, to which some persons prefer them. 

Several varieties have been described by botanists. One of these 
is the Amerioan species G O. elongat um, which has the segments of 
the leaves linear elongated. 

C. vcrticilUUum has the general and partial involucres of many 
leaves, the leaves pinnate, and the leaflets linear. The segments of 
the leaflets spread in such a way as to appear whorled; hence the 
trivial name. It is a native of the western parts of Europe. In Great 
Britain and Ireland it occurs as a rare plant in damp hilly pastures. 

C. bulbocastcmum of Koch, is the Bimium bulbocattannm of Limueus. 
[Bunich.] It is the Seemdix and Siam bnlboca*tanum of Sprengel 
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and Moench. Babington, in his ‘ Manual,' has restored the Linn neon 
species. (Babington, Manual of British Botany.) 

CARU'NCULA, a name applied by botanists to protuberances 
found occasionally surrounding the hilurn of a seed. It is sometimes 
also called a Strophiloa. Parts of this kind occur on the seeds of 
Euphorbia Lathy ris. 

CA'RYA, a genus of plants belonging to tho natural order Juglan- 
(lacctK. The species arc North American trees, comprehending the 
various kinds of Hickory. This gonus was formerly combined with 
Juglans, or the true Walnut; but it is distinguished by tho shell of its 
nuts not being deeply furrowed, and by the catkins of the male flowers 
growing in threes. This must not bo confounded with Oareya, a genus 
of Indian Myrtacew. 

Several species of Hickory are recognised by botanists; but, accord¬ 
ing to Michaux, the timber of all of them is so similar in quality that 
it is impossible to distinguish it. The bark of the Hickory is in all cases 
remarkable for the lozenge-shaped arrangement of its woody tissue. 
The wood is coarse-grained, very heavy, exceedingly tough and strong, 
and rod at tho heart; but on the other hand it decays quickly when 
exposed to the weather, and it is subject to be attacked by worms. 
It is on these accounts chiefly employed for the shafts and springs of 
carriages, for large screws, such as those of bookbinders’ presses, for 
bows, chair-backs, whip-handles, wooden-cogged wheels, hoops for 
casks, and a variety of similar purposes. When burnt, hickory-wood 
consumes slowly, gives out a groat heat, and forms a heavy coal, which 
remains glowing for a long whilo. It is considered to be upon the 
whole tho best of all woods for fuel: it has however tho fault of 
crackling and scattering about its sparks. 

O. olivirfonnis, the Pecan or Pecans Nut (Juglans angustifoliu, 

' Hortus Kowonsis’). This is a swamp species, with n slender stem, 
sometimes as much as 70 feet high. Its lcavos are a foot to 18 inches 
long; their stalks are downy; the leaflets, which are 2 or 3 inches 
long, or as much as 5 inches on very strong shoots, are taper-pointed 
and firmly serrated. Their nuts are oblong, very smooth, angular in 
only a slight degree, about 14 inch long, and thinner shelled than tho 
other sorts. Tho kernel is good to eat, and by far the best of the 
hickories; on thiB account tho nuts ore a small article of North 
American trade. The Pecan Nut is found in Upper Louisiana and 
New Orleans. It is common on the banks of rivers in Missouri, 
Illinois, and Arkansas. It does not occur, except in straggling speci¬ 
mens, more than 200 milos above the mouth of the Ohio. 

O. sulcata (Juglans laciniosa, Mioliaux), Thick-Shell-Bark Hickory, 
Springfield or Gloucester Nut, is very common in all the low grounds, 
adjoining the Ohio and its tributaries, whoro, along with three-thorned 
gloditschias, black walnuts, Virginian bird-cherries, American elms, 
pianos, and different species of Acer, it forma dense forests; it is 
seldom found west of tho Alleghonies. Its trunk is as much as 80 
feet high, on which it has a noble spreading head. Its bark, like that 
of some of the other hickories, strips off in ribands from 1 to 3 feet 
long, which separate at their extremities and curl backwards, finally 
adhering to the trunk only by their middle. The leaves vary in 
length from 8 to 20 inches; in form they are very like those of C. alba, 
but they usually have six or eight leaflets instead of four, which is 
tho invariable number in that spooies. The nuts are oblong, sharp- 
pointed at each end, with four elevated nngles, and a thick shell of 
a yellowish-brown colour, not white os in C. alba. They arc brought 
to market in North ‘ America under some of the names mentioned 
above. 

C. alba (Juglans squamosa, Michaux), White-Shell-Bark, Shag-Bark, 
Sealy-Bark Hickory. Tho shaggy appearance of tho bark adverted 
to in speaking of the last spooies has caused the above names to bo 
applied to this common species. It extends from South Carolina to 
tho neighbourhood of Portland in the state of Now Hampshire, whero 
it is said to disappear. It is the most slender-stemmed of all the 
hickories, its trunk being sometimes 80 or 90 feet high and not more 
than 2 feet in diameter, and is described as a magnificent tree in its 
native forests. The young buds are woody, and slightly orango- 
colourod. The leaves arc often 20 inches long; they have only four 
leaflets and an odd one, which are smooth and bright green above, 
finely downy on the under side, and serrated at the edge. The nuts 
are whitish, nearly round, hardly pointed at each end, angular, com¬ 
pressed, thick-sht'rl, remarkably Bmall in proportion to the size of 
the fruit with its fleshy rind upon it The kernel is next in quality 
to 1 that of the Pecan Nut. They form a common article of market 
commerce. 

C. tomentosa, Mocker-Nut Hickory, so called in oonsequence of the 
smallnoss of the kernel oompared with the size of the nut. Its leaflets 
are from 7 to 9 in number, slightly round, very downy on the imdcr 
side ; they become bright-yellow In the autumn. The leaf-buds are 
thick, short, whitish-gray, and very hard in the winter season. The 
nuts are sessile, roundish, and inclosed in a rind which only opens 
half-way to let them drop out; they are light-brown, angular, and 
very little pointed. The bark of this species does not scale off, but 
tends into deep fissures. It grows the slowest of all the hiokories, 
and is found chiefly in forests from New England to Virginia and in 
the Alleghonies; Pursh says in fertile soils, but Miohaux adds that 
it nevertheless is the only hickory which makes its appearance in 
those sterile tracts called pine-barrens, where however it is only a 


scrubby bush. In the moat favourable situations it rarely grows 
more than 60 feet high, and is usually a gnarled inelegant tree. 
Nuttall mentions a variety of this species os occurring a few miles 
from Philadelphia, with “ fruit nearly twice tho ordinary size, as large 
as an apple.” 

C. mkrorarpa. Leaflets about five, oblong-lanceolate, sharply 
serrate, and obviously tapered to the point; smooth on each side, 
glandular beneath. Fruit roundish, with a small thin-shelled nut. 
Which is somewhat quadrangular and abruptly roundod at the end, 
with a very small point. According to Nuttall thiH is found wild 
on the banks of the Schuylkill, in tlio vicinity of Philadelphia, where 
it forms a large tree with an even bark. Tho fruit is much liko that 
of O. tomentosa, and eatable, but very small, not exceeding tho sizo of 
a nutmeg. 

C. amara, Bitter Nut, or Swamp Hickory; found from tho state of 
Vermont In tho north, as far as the most southern parts of tho Ame¬ 
rican Union. In woods noar New York, Michaux measured several 
individuals which were 10 or 12 feet in circumference, and from 70 
to 80 foot high; but in general it is smaller. It is the latest in leafing 
of all the hickories. The leaflets are from 7 to 9 in number, smooth, 
coarsely and irregularly serrated, long, lanceolate, and more wrinkled 
than in othor species. The fruit is small, roundish, with n thin rind; 
the nuts are obovate, depressed at the end, with a central projecting 
point; they have no angles, and are broader than they are long; the 
shell is thin and brittle, and the kernel so bitter and austere that even 
squirrels refuso to eat it. This species is easily known in winter by 
its yellow buds. 

U. aquatka, found only in tho lower parts of the southern states of 
the American Union, in swamps, and by the side of ditches surround¬ 
ing rico-fiolds, along with red maples, deciduous cypresses, and Carolina 
poplars. It is readily known by its very narrow taper-pointed leaflets, 
which vary in number from 9 to 11. Its fruit is small, ovate, tuber- 
culatod, angular, and placed upon stalks in little clusters? The nuts 
are bright brown, ovate, angular, but littlo pointed at either end ; 
they arc very thin-shelled, and contain an extremely little kernel. 
The tree growB from 40 to 50 feet high, and is of much loss value 
than the other species. 

C. porcina, the Pig-Nut Hickory, or Hog-Nut. This is most com¬ 
mon in the middle states, beginning with Lancaster County, Penn¬ 
sylvania, in the north. It is one of the lorgost trees in the United 
States, growing to tho height of 70 or 80 feet, with a diameter of 3 
or 4 foot. Its brown shoots and oval very Bmall buds distinguish it 
in winter. The leaflets are lanceolate, very taper-pointed, regularly 
serrated, and from 3 to 7 in number; they are quite smooth on each 
side, and on vigorous shoots in shady places their stalks are violet. 
The fruit is Bessilo, and varies in form from pyriform to spherical: 
its little uuts correspond in this re&pect with their rind ; they arc 
scarcely nt all angular, and always rounded at the apex, with a sharp 
point; the shell is very thiok and hard; the kernel sweet but small, 
and difficult to oxtract. 

O. myristicaformis, Nutmeg Hickory. This is a little brown species, 
of which Michaux obtained a single branch with about 30 nuts at 
Charlostown from a negro gardenor, who procured thorn in tho neigh¬ 
bourhood of that oity. Its leuyes are like those of C. ai/uatica, but 
not quite so long aud narrow. The fruit is sessile, oval, tuborculated, 
and contains a small smooth brown striated nut, with an oxcoed- 
ingly thick shell, and a very small kernel. Elliott, who resided near 
Charlostown, anil wrote ,on the plants of Carolina, could never gain 
any further intelligence of this x>lant. 

(Michaux, Arbrcs Forestiers de F Amcrique Srptentrionale.) 

CARYO'OAR, the only genus of tho natural order Rhizobolacttc, 
one of whose species yields the Butter-Nuts of the Londou fruiterers’ 
shops. One species is described by Aublet, under tho name of Pekea 
butyrosa, as a largo tree with a trunk 80 feet high, aud 3 feet in dia¬ 
meter. The berries are covered by a rind two or three lines thick, 
and consisting internally of a buttery yellowish substance, which 
melts between the fingers, and which is sometimes used in cooking 
instead of animal hutter. Under the rind lies a stone covered all 
over with Blender sffigs, which easily separato, and liccomo very trou¬ 
blesome to those who open the stones; within is a kidney-shaped 
kernel covered with a brownish membraue, and very good to eat; it 
is commonly served at table. It is called Pekea by tho blacks in 
the neighbourhood of Oyapoco in French Guyana, where it is much 
cultivated. The species that furnishes the Buttor-Nuts of the Londou 
markets iB much liko this, but is called Tata-youba by tho natives • 
of Guyana, and differs in having no stings upon the surface of the 
stone of its fruit: this is the Pekea tuberculosa of Aublet; the Cargo- 
car tomentosum of modern botanists. 

Another species, the Caryocar nuciferum, bears what are called the 
Suwarrow, or more properly Saonari, Nuts of commerce. It has only 
three leaflets to each leaf, each with a toothed margin and a taper- 
pointed extremity; the flowers are very large, deep browu externally 
and rich crimson in the inside; the fruit is in form liko an egg, 
oovered with a thick rough brown rind, beneath which is a soft 
greenish buttery substance. Tho nut has a Bringing surface, and 
contains a very excellent kernel, from which may be extracted an oil 
like that from sweet almonds. 

CARYOCATACTKS. [NueiraAfu.] 
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CARYO'CRINITES, a genus of Grinoidea, from the Palaeozoic 
Limestone of North America. 

CARYOPHYLLA'CEAS, Cloveworti, the Pink Tribe, a natural 
order of plants, the type of which may be considered the Dianthut j 
caryophyllut, or Common Oarden Pink. It consists of plants having 
narrow opposite undivided leaves, arising from tumours at the arti-; 
culations of the stem; flowers with a definite number of hypogynous ‘ 
stamens; a fruit with a central placenta, and seeds that usually have 
the embryo rolled round mealy albumen. The species are in many 
coses mere weeds. In no instances have they properties of any im¬ 
portance, being mostly inert; but ore occasionally objects of cnltiva- , 
tion on account of their pretty flowers, as is the case in the whole ! 
nits Dianthut, and in several species of Silent, Agrottemma, Lychnit, i 
d Saponaria. The order has always been divided into two parts, ! 
one of which has the sepals combined into a tube, and the other the ' 
sepals wholly distinct: Dr. Lindley at one time regarded these as , 
distinct natural orders, the former constituting Silenacete, the latter 1 
Altinacetr. Of these the last-mentioned is very near Ittecebraceai, and : 
formerly contained species that ore now known to belong to that : 
order. The other members of this family have relations with Mai - : 
vacete and (Jeraniacete. Tho most important application of any of the j 
species is tho use of Saponaria, Soapwort, for washing. The order 
contains 43 genera and upwards of 1000 species. [Lychnis; Sapon- j 
aiiia ; Sir.KNN; Btki.lakia ; Hpkroui.a.] " | 
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JjychniM yrandiflora. 

1, Unexpended flower; 2, calyx -, S, pistil nnd stamens; 4, a petal, with 
stamen attached; 8, anther impregnated; 6, a back view of the same; 7, fruit, 
with calyx remaining after Impregnation ; 8, the samo without the calyx, and 
as it opens when mature; 0, the same cut horixontally. 

CARYO'PHYLLIA, a genus of Corals of the section Madrephylliaa 
of De Blainville. [Mabhkphyh.i^a.1 

CARYO'TA, a genus of plants belonging to 4fce natural order of 
Palma It has pinnated leaves and wedge-shaped leaflets, strongly 
toothed at the extremity; monoecious polyandrous flowers; a some¬ 
what peltate stigma; and a 1- or 2-seeded pulpy fruit, with the 
embryo near the point of the albumen. The best known species, 
Caryota went, is a native of most of the tropical parts of Asia, 
especially in mountainous situations, where, according to Roxburgh, 
it grows to be one of the largest of the Palm Tribe. Its trunk is 
described as being 60 feet high, thick in proportion, and slightly 
marked with annular scars, produced by the fall of its leaves. Its 
wood is bo hard as to be cut with some difficulty, and is consequently 
of considerable value, provided the soft sap-wood in the centre is 
scraped away. Its leaves are pinnate, the leaflets obliquely triangular, 
the apex of the triangle being the point where they are attached to 
the stalk; their end is irregularly toothed, as if bitten or gnawed by 
an animal (technically prsemorse); and their general appearanoe is on 
this aooount so remarkable that Rumf compares them not inaptly to 
the fin of a fish.. The mass of flowers (spadix) is said to be from 6 to 
16 feet long, divided into many simple branches, which are pretty 
thiokly covered with innumerable sessile flowers. The fruit is called 


a berry, 1-celled, roundish, about the size of a plum, with a thin 
yellow rind, so acrid that it produces a severe sensation of burning 
if applied to the skin; and hence its name, went. It is generally 
■dated, apparently upon the authority of Rumf, that this noble species 



Caryota went. A portion of the spadix. 

of palm yields no sap fit for manufacture into wine, and that the sago 
obtained from the soft central part of its stem is of such inferior 
quality as only to be employed m times of famine. Roxburgh how- 
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ever givos a very different account of it He says :—“ This tree is 
highly valuable to the natives of the countries where it grows in 
plenty; it yields them during the hot season an immense quantity 
of toddy, or palm-wine. I have been informed that the best trees 
will yield at tne rate of 100 pints in the 24 hours. Tho pith, or fari¬ 
naceous part, of the trunk of old trees is said to be equal to the best 
sago; the natives make it into bread, and boil it into thick gruel. I 
have reason to believe this substance to be highly nutritious. I have 
oaten the gruel, aud think it fully as palatable as that obtainod from 
tho Malay countries.” This remarkable tree is not uncommon in 
this country in hot-houses where palms are cultivated. 

CASCARILLA, an aromatic bark yielded by more than one species 
of Croton, a genus of plants belonging to the natural order Euphor- 
biaeerr. [CltOTON.] 

CASEAR1A, one of the five genera of plants constituting the 
natural order Samydaceas. Several of the species are used medici¬ 
nally. • The leaves of C. ulmifolia are astringent, and in the Brazils 
arc applied to recent wounds. A decoction of the leaves of G. lingua, 
called by the .Brasilians Cha de Frade and Lingua de Fin, is used in 
fevers and inflammatory disorders. C. astringent is used as an external 
application on account of its astringent properties. C. Anavingit, an 
Indian spocies, is bitter. The leaves of C. esculent a are eaten, but the 
root is bitter and purgative. (Lindley, Vegetable Kingdom.) 

CASHEW-NUT. [Anacahdiace.®.] 

CASSA'VA, or Manioc, a nutritious fecula obtained from the roots 
of Jatropha or Junipha Manihot, and some allied species. This plant 
belongs to tbo natural order Euphorbiacece,.&n<i abounds in a highly 
poisonous juice, which contains Hydrocyanio or Prussic Acid, so that 
very small dosos produce tho most dangerous consequences. Tho 
ucid however is easily driven off by heat, and consequently there is 

i practical difficulty in procuring tne nutritious substance in a pure 
state, in order to effect this the roots are peeled, well washed, and 
then ground between millstones till they are reduced to the state of 
paste. This is subjected to pressure for the purpose of depriving it 
as far as possible of the juice; the residue is placed in vessels over a 
brisk and regular fire, and continually stirred until it becomes dry; 
it then acquires a granular appearance, is gradually cooled, and after¬ 
wards packed in barrels, when it may be preserved for a great length 
of time. Half a pound of this substance daily is said to be sufficient 
to support a vigorous man. ^Tapioca is a preparation of Cassava, but 
contains less nutritive matter. Tapioca consists almost entirely of 
starch. 

CA'SSIA (from the Greek murala), a genus of plants belonging to 
the natural order fjeywminosce. It consists of a large number of 
species, chiefly inhabiting the tropical or temperate parts of tho 
world, and including among them tho plants that produce the Senna 
leaves so commonly employed aB a purgative. The genus Cassia 
belongs to the sub-order Cwsalpiniece of Leguminoeie, and is character¬ 
ised by Do Candolle as follows Calyx consisting of five sepals which 
scarcely ndhero at their base, but are more or less irregular. Petals 
five, unequal in size; stamens ten, distinct from each other; the 
three lowest being the longest, the four intermediate ones shorter and 
straight, and the threo uppermost deformed; such of the anthers as 
are perfect open at the point; ovary stalked, usually curvod; legume 
variable in form ; the species consist of treos, shrubs, or mere herbs; 
tho leaves are simply and abruptly pinnated, and usually boar glands 
on their stalks; tho leaflets are opposite each other. Between 200 
and 300 species ure described by botanists. 

C. ac at if alia, a small under-shrub, with ovate lanceolate sharp 
pointed leaflets, yellow flowers in terminal erect racemes, and 
comprossod velvety legumes an inch long and half an inch broad, 
it is found wild in Egypt, Sennaar, and Abyssinia, and forms an 
important article in the commerce of those countries. It is chiefly 
sent to Alexandria for shipment, whence it has gained the name of 
Alexandrian Senna among tho drug-merchants. It is considered the 
most valuable of all the sennas. 

C. obovata, Aloppo Senna, has obovato very-blunt leaflets, and 
curved pods, with a very slight covering of down. The flowers are 
pale yellow. It is common in the same countries as the last, and 
mixed with it in commerce; it however chiefly constitutes the 
Aloppo Senna. 

C. lanceolata. Leaflets very narrow and acute; pods plano- 
coinpressed, straightish, a little tumid in the middle. Found wild 
in Arabia, whenoe it is exported under the name of Senna of Mecca. 
It is a good deal cultivated in India, on whioh account, and from its 
being usually shipped for Europe from Indian ports, it has acquired 
the name of East Indian Senna in the market. As a species it 
appears to differ very little if at all from C. aevti/olia. 

Of the different spocies of Cassia mentioned above only the leaves 
are used in medicine. C. Fistula and other species are now referred 
to Cathartocarpue. [Cathartooa ri-cb.] 

The leaflets of several different spocies of Cassia belonging to the 
section Senna constitute the various kinds of Senna called Senna 
leaves. In addition to the leaflets, the leaf-stalks and pods are 
frequently present, especially in the Alexandrian Senna, whioh contains 
also the leaves and pods of Tepkrosia ApoUinea, and the leaves, but 
rarely the follicles, of Oynancbmm Arghel, Delile (C. olewfolium, 
Nectoux), a plant belonging to the natural order Apocynacece, 


which possesses deleterious properties. The leaves of this last-named 
plant constitute two parts in ten of the Senna of Alexandria. The 
Tripoli Senna is free from it, as is likewise the Trinivelly Senna, 
which is now the host and cheapest in the markets of this country, 
and should always be preferred, as muoh of the griping tendency of 
common Senna is due to the presence of the Algol leaves. The Senna 
Leaves met with in the continental markets or shops are frequently 
adulterated with the leaves and berries of the Coriarta myrtifolia, a 
very poisonous plant. 

When free from adidtemtions, Senna furnishes a most valuable 
purgative medicine; but when impure, its action is accompanied with 
nausea, griping, and other unpleasant symptoms. It is desirable 
therefore to free it from impurities before administering it or sub¬ 
jecting it to the action of water to form an infusion. [Senna, in Akts 
and Sc. Div.] 

CASSIA BUDS. Tho unexpanded flowers, when they have 
attained about a fourth of their complete size, of a species of Cinna- 
momum, are oollected and sold under this name. Much diversity of 
opinion exists respecting tho particular species of plant which yields 
this article. Profossor C. G. Nees von Esenbeck (who is perhups the 
best authority) says it is chiofiy C. aromaticum (Necs), and partially 
U. duke (Nees), Laurue dulcis (Roxb.), Cinnamomnm Chinenee (Blum.); 
while Dr. Th. Fr. Ludwig N oes von Esenbeck ascribes it to Laurue 
Tamala (Hamilton, 'Linn. Trans.’ xiii. p. 55(1, the L. Casein, ‘Hurt. 
Beng.’), and Diet bach to tho L. Cubeba (Lour.), which last supposition 
is at variance with the statement of Louriero (‘ Flora Cochiuensis,' 
p. 310), respecting the aetiou of the berries of that spocies. 

Cassia Buds have the appearance of nails with heads of different 
sizes and shapes, according to the period of growth when collected. 
But an artificial process is employed by the Chinese collectors, of 
pressing the top against a flat hard body, by which the ovary or fruit 
is preventod falling out. Externally they are of a dark or grayish- 
brown ; the fruit, which is within, is of a bright brown. The taste 
and odour resemble cinnamon. By diBtiUatiou they yield a heavy 
yellowish-coloured oil. It was at one time supposed that an inferior 
sort, nearly devoid of taste, which is met with m commerce, was tho 
genuine, which had been previously deprived of its oil; but Martius 
showed that this was a spurious kind, which is distinguished from 
the true by having the upper part of the calyx murked by six Hlits or 
incisions. It is moreover not so round as tho truo sort, and is 
fumishod with a longer foot-stalk. It should be remembered that 
the term Casein used hero lias no relation to the genuB which yields 
the Sennas of commerce. [Cassia.] 

The uses of Cassia Buds are the same as those of cinnamon aud 
cloves. 

CA'SSICUS, a genus of Passerine Bulls, of the family Conirostree, 
allied to the Boof-Eaters and Starlings. They ure distinguished, 
among other characters, by their large, conical, and sharply pointed 
boaks. Tho spocies of Cassicns are all inhabitants of America. They 
are gregarious, and feed upon grain and insects. 

CA'SSIDA, a gonus of Coleopterous Insects of the family Caesidiatbr. 
It has tho following characters:—Body generally somewhat oval or 
orbicular, and sometimos nearly square: thorax semicircular or 
forming the segment of a circle, the margins projecting considerably 
beyond and covering the head; tho elytra also have the margins 
projecting, and forming os it were a kind of shield to the body; 
mandibles with several small notches; tho anterior maxillary lobe as 
long as the inner one. 

CASSIDI'ADjE, Leach ( Caesidaria;, Latreille), a family of Coleop¬ 
terous Insects of the soction Cydica of Latreille. [Cycmca.] 

The species of this family are distinguished by their having the 
antenna: rather short, filiform or slightly thickened to wards tho apex, 
placed on the anterior part of the head, aud almost close together. 
Tho legs are short and contractile; the tarsi are flattened, soft, aud 
velvet-like beneath; the penultimate joint bilobod, the lobes completely 
inclosing tho terminal joint; body generally very flat. 

CASSOWARY. [Sthutuionidaj.J 

CASTA'NKA, a genus of plants belonging to the natural order 
Corylacevt, one of thflspccies is tho Sweet Chestnut. From tho 
similarity in their name one would be disposed to believe that the 
gonus to which Horse-Chestnuts belong was nearly related to this; 
they are however extremely different in everything except the un¬ 
important circumstances of the fruit of both being prickly; and even 
in regurd to this, their resemblance is more apparent than real, for the 
prickly part of the fruit of Caetanea is an involucre, while that of 
the Horse-Chestnut is a pericarp; and tbo so-callod seeds of Caetanea 
are seed-vessels, while tho parts which in the Horse -Chestnut correspond 
with these are really seeds. [iEscui.ua] 

C. veeca (C. vulgaris, Lain.), the Sweet Chestnut, or Spanish 
Chestnut, is a deciduous tree of considerable size, with long shining 
serrated sharp-pointed leaves, clusters of long spikes of pale greenish- 
yellow unisexual minute flowers, having no corolla, and fruits con¬ 
sisting of a roundish prickly husk or invplucre, technically called a 
cupula, and analogousr to the cup of the acorn or the beard of the 
filbert, in which are contained one or more dirk-brown ovate sharp- 
pointed nuts, each of whioh oonceals a large single seed, and is tipped 
by the remains of several rigid styles. The seeds contain a large 
quantity of nutritive starchy matter, of a sweet flavour, on which 
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account Chestnuts ore extensively used as food In the countries where 
the tree abounds. In all Spain, the southern parts of France, Italy, 
and the adjacent countries. Sweet Chestnuts, either raw, or roasted, 
nr ground into flour, or prepared in some other way, form a common 
article of diet. It is however not the wild Caitanea which furnishes 
the nuts that aro principally consumed in the south of Europe, and 
exclusively exported to more northern countries, but a number of 
cultivated varieties, tho nuts of which are larger, and the seeds i 
sweeter; of these the most remarkable are the Corive, the Qaniaude, 
the Kgalado, and the Marron Cornu of tho Bouth of France. The 
Sweet Chestnut is a native of all the southern ports of Europe, 
extending eastward to the Caucasus, beyond which it hardly passes 
in Asia. In North America it occurs wild in great abundance in the 
hilly and mountainous parts of Virginia, the two Carolines, and ] 
Georgia, as well as other districts, not however reaching beyond New 
Hampshire to the north. Michaux distinguishes the American from 
tlio European Chestnut as a peculiar spocies, but hardly upon sufficient 
grounds. It is always included rs a wild plant in our English Floras, 
but upon no sort of authority. It is said indeed that its timber forms 
a considerable part of our oldest buildings, and that it has been 
ascertained to be tho material out of which were constructed the 
aucient piles that have from time to time been taken from tho Thames, 
the roof of Westminster Abbey, the church of St, Nicholas at Greut 
Yarmouth, erected in the reign of William llufus, and the timbers of 
other places; but these statements have arisen from the singular 
mistake of confounding the timber of Quercus srseUiflora with that of 
Caslanea rrtca; it is to the former that aro to be referred all the 
supposed cases of ancient chestnut wood found in English buildings. 
[Qit kucits. 1 The Sweet Chestnut in its wild state acquires an unusual 
size. On A'tna, where it constitutes forests, there are treos of great 
antiquity, one of which, called tho Hundred-Horse Chestnut, from 
its being ablo to contain a hundred mounted men in its hollow, has or 
had a circumference of above 100 feet; and in the department of the 
Cher, near Sancorre, there is still standing a tree of this species, which 
nt 0 feet from the ground measures more thou 30 feet in circum¬ 
ference, and is to all appearance still sound. It is stated that (100 
years ago this was callod the Great Chestnut-Treo, and its actual age 
is computed at 1000 years. The wood of the chestnut is well suited 
for paling or piles, as it resists well tho influence of water; it is alBO 
used for mill-timbor and for water-works, but it is not in this country 
of much importance. 

Hovorol varieties are cultivated in this country, among which aro a 
shining-leaved, a voriogatod, and a cut-leaved sort; they are multiplied 
by grafting on tho common Sweet Chestnut. 

('. jmmila, tho Chinquapin-Nut, is a shrub rather than a tree, 
with leaves hoary on the underside, and small sweet nutB. It is a 
native of the United States of North America, especially in damp 
mountainous situations on a gravelly soil. 

There aro other specios in India and on tho west coast of North 
America. 

CASTA NOSPE’RMUM, a genus of plants belonging to the natural 
order Lcyuminostr. The only known species of this genus is described 
as forming a treo from 30 to 40 feet high in the forests near Morcton 
Bay iu Australia. It has unequally-pmnated leaves, with elliptical 
ovate acuminate entire smooth leaflets. The flowers are papiliona¬ 
ceous, and bright snffron-yellow. The pods are large, solitary, and 
pondulous, produced by the two-years’-old wood, obtuse, rather 
inflated, and containing from 3 to 6 large chestnut-like seeds. The 
shade afforded by the foliage is said to excel that of most Australian 
trees. By the natives the seeds are eaten on all occasions: they have 
when roasted the flavour of a Spanish chestnut, and travellers assert 
that Europeans who have subsisted upon them have experienced no 
other unpleasant effeot than a slight pain iu the bowels, and that 
only when tho soods are eatun raw. They are however hard, 
astringent, and not at all better than acorns. (Hooker, Botanical 
Miscellany.) 

CA'STNIA, a genus of Lepidopterous Insects. fSFHlNaiDAi.1 

CASTOIt. [Beaver.] 

CASTOR, a colourless, transparent, feldsporake mineral from Elba. 
Its hardness is 6*5 and specific gravity 2*38 to 2*4. It has the follow¬ 
ing composition:— 

Silica.78*0 

Alumina ....... . 18*9 

Oxides of Iron and Manganese ... 1 *6 

I-iithin, Potash, and Soda . . . 2*8 

CASTOREUM. [Beaver.] 

CASUAHINA'CEAS, a natural order of Incomplete Exogens, 
whose branches are in all cases long, drooping, green, and wiry, with 
very small scale-like sheaths, in tho room of leaves. The flowers are 
uuisexual, and disposed ia verticillate spikes; they have neither calyx 
nor corolla, are monandrous, and their ovaries are lentioular, with a 
solitary erect ovule. The fruit oonsiste of hardened bracts, inelosing 
the small fruits, which aro winged. This very small family, whioh ia 
exclusively Asiatic, Australasian, and Polynesian, is allied to Myricacece 
and Betulaeeie. In habit and in their striated stems Catuarinaetas are 
like the arborescent species of Equitelum. The timber of some species 
forms the Beef-Wood of tho New South Wales colonists, and is of 
exoellent quality. The young branches and cones of Catuarina 
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quadrivalvis, the She-Oak, when chewed yield a pleasant acid. Cattle 
are said to be fond of them. The only genus is Casuarina, of which 
shout 20 species have been described. 



The She-Ouk (Cnmarina qmtliicaleu). 



1, Male flowers; 2, one of the same; 3, bracts; 4, male flower, without its 
bracts; 5, female flowers; 6, section of the same; 7, one of the sume; 3, sec¬ 
tion of the cone; 9, capsule; 10, the some opened; 11, section of the same; 
12,abraetea; 13,reed; 14, section of the same; IS, seed without an envelope; 
10, embryo. 

CAT. [Fsunjs.] 

CATABRO'SA, a genus of plants belonging to the natural order of 
Grasses, and to the tribe Festucinea of that order. It has unequal 
very short glumes, rounded or truncate, without lateral ribs, much 
shorter than the spikelet; the flowers usually two, rounded on the 
back, distant; the outer palea membranous, with three ribs ending 
in teeth, which do not quite extend to the summit, and are connected 
by the scarious margin; the styles terminal; the upper glume has 
two very short faint lateral nerves, the awn absent. This is a genus 
formed by Paliaet de Beauvois, and adopted by Babington in his 
1 Manual of British Botany.’ The only British species is the G. aqua- 
tica; it has an equal paniole, with naif-whorls of patent branches, 
and obtuse broadly linear leaves. It is found in ponds and ditches 
and wet sands. (Babington, Manual of Brit. Bot.) 

CATALPA, a genus of plants belonging to the natural order 
Bigntmiaceat. It has a 2-parted calyx; oampanulate corolla, with a 
ventricose tube, and an unequal 4-Iobed limb; 6 stamens, two of 
which are fertile, the other three sterile; the stigma bilamellate; 
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the capsule silique-formed, long, cylindrical, 2-valved; the dissepi¬ 
ment opposite the valves; the seeds membranous at the margin, with 
pappus at the base and apex. The species are trees with simple 
leaves, opposite or disposed three in a whorl ; the flowers terminal, 
panided. 

C. eyringcefoUa has flat cordate leaves, three in a whorl. This plant 
is a native of North America, and is found on the banks of the Ohio, 
Mississippi, and Delaware, also in the forests on the Wabash in 
Illinois, where it occurs in so great abundance that the wood is cut 
up for palings. It is a low-spreading singular-looking tree, with suc- 
culcnt shoots, easily injured by the frost. The leaves are large and 
come out late; the petals are white, spotted with purple and yellow. 
It is a plant well adapted for large shrubberies. There is one in the 
gardens of Oray’s Inn, which is said to have been planted by Lord 
Bacon. The name of the gonus appears to have been derived from 
the plant growing on the banks of the Catawba River. It does not bear 
fruit in this country. 

G. Umgiuima has oblong or ovate-lanceolate leaves, acuminated, 
three in a whorl, undulated. It is a tree SO or AO feet in height. It 
contains much tannin in its bark. It is known in the West Indies, 
by the name of French Oak, and the French call it Chdne Noir. 

There are several other species of Catalpa, all elegant planta The 
C. tyrmgaefolia thrives well in common garden soil, and may be pro¬ 
pagated by seeds or divisions of the root. The other Bpccies grow 
well in a mixture of loam, peat, and sand, or any light rich soil 
Cuttings linlf-ripened root readily if planted in sand with a hand-glass 
over them. 

CATAPHRACTUS, a genus of Fishes to which somo Iuthyologists 
refer the Armed Bull-Head. [AsfIDOPHORCS.] 

OATA'STOMUS, a genus of Fishes belonging to the Abdominal 
Malacoptcrygii and family Cyprinida. The fishes of this genus are 
peculiar to the rivers of North America, and the species may be dis¬ 
tinguished from others of the Carp section by their having the lips 
thick and pendent, and crenated or fringed at the edges; the dorsal 
fin short, as in the genus faiieitciu (which contains the Roach, Dace, 
Ac.), and opposite to and above the ventral fins. M. Lesueur describes 
17 spocies of this genus in tho ‘Journal of the Acadomy of Natural 
Sciences of Philadelphia.’ 

CATCHFLY, a name applied to several plants which have tho pro¬ 
perty of retaining insects, either by their viscid surface or by some 
other means. In Apocynum androxemifoliwm, and some others, they 
aro caught in the hairs that clothe the mouth of the corolla ; in Silene 
by tho glutinous substance that exudes from tho calyx; in Dioncea 
by the collapsing of the two sidos of tho irritable-toothod leaves. 
[Sir.RNE; Dion-ka ; Lychnis.] 

CATECHU, an extractive matter containing large quantities of 
tannin, obtained from species of Acacia. [Acacia.] 

CATENI'PORA, a genus of Corals found only in the Palasozoic 
Strata, and in Britain only in Silurian Rocks. [Madukphyluiea.] 

CATERPILLAR, a name givon to the larva state of Butterflies and 
Moths. [LarvaJ 

CAT-FISH. [Anahhhicas.] 

CATHA, a gonus of plants belonging to tho natural order Gelaetra- 
ccik. G. edulis is the Kat or Kh&t of the Arabs. “ It would appear," 
says Dr. Lindley, “ to he of a stimulating character. According to 
Forskiihl the Arabs eat the green leaves with greediness, believing 
them to have the power of causing extreme watchfulness, so that a 
man may stand sentry all night long without drowBinoss. They also 
regard it as an antidote to the plague, and assert that a person wearing 
a twig of it in his bosom may go among the infected with impunity; 
they even believe that the plague cannot appear in places where tho 
tree is cultivated.” (‘Vegetable Kingdom,’ p. 587.) At the samo 
time Forskiihl adds, “Tne taste of tho leaves does not seem to indicate 
such virtues.” 

CATHARTOCARPUS (from na6alpu, to purge, and Kcfpirot, fruit), 
a genus of plants belonging to the natural order Leguminmte. It has 
very blunt sepals, hardly joined at the base, more or less unequal; 
6 unequal petals; 10 unequal free stamens, the three lower onos 
longest, the four middle ones short and straight, the three upper onos 
bearing abortive difformod anthers; the anthers ovate, opening by 
two chinks at thosapex ; the ovary stipitate; the legumes tereto or a 
little compressed, indehisceut, woody with elevated sutures, trans¬ 
versely many-cclied inside, the cells 1-seeded and filled with pulp; 
the seedB elliptic, rather compressed, horizontal. The species aro trees 
with abruptly-pinnate leaves and racemes of large yellow flowers. In 
appearance they are not unlike tho Common Laburnum when in 
flower. This genus of plants was formerly comprehended under 
Cauia [Cassia], hut was separated by Persoon, who has been followed 
by Lindley, Nees von Esenbeck, and others. The habit of these 
trees and the character of their fruit differ from the species of Cauia. 
It is also undoubtedly desirable that a genus like Cauia, with nearly 
200 species, should be subdivided. 

G. Pittvda, the Purging Cassia, or Pudding Pipe-Tree, has leaves 
with 4-6 pairs of ovate rather acuminated glabrous leaflets; the 
petioles glandless ; the racemes loose, bractless; Hie legumes cylin¬ 
drical, rather obtuse, smooth. It is supposed to have been originally 
a native of tropical Africa, but is now extensively diffused over the 
globe, and is found abundantly in Hindustan, China, the East Indian 


Islands, the West Indies, and South America. It is a tree from 30 to 
40 foet high, with yellow flowers and long cylindrical black pods, from 
9 inches to 2 feet in length. The valves of this pod are thin, 
bard, and brittle ; and its cavity is divided by numerous thin brittle 
transverse dissopiments; the partitions thus formed have each a single 
hard flattened ovate seed, surrounded by a soft pulp. The pulp has 
a sweetish flat not unploaaant taste, and is separated by boning tho 
pod in water, straining the fluid, and then evaporating it to the con¬ 
sistence of a thick extract. This extract acts os a mild purgative on 
the system, and was long in great reputo in Europe on that account. 
It is now however seldom usod; and although admitted into the lists 
of Materia Medica of tho British Pharmacopoeias, is only placed thero 
as entering into the composition of the Eleetuarinm Cassias and the 
Confectio Sennas. The pulp, according to Henry, consists of 61 por * 
cent of sugar, 6‘7S of gum, and 13 25 of tannin. It probably also 
contains Cathartine or an analogous principle. 

Q. Jar anient, Horso-Cossia, baa leaves with 12-15 pairs of ovate 
obtuse glabrous leaflets; glandless petioles ; axillary racemes ; nearly 
cylindrical, very long, and transversely torose legumes. It is a native 
of Java and the Moluccas. Its legumes are above two feet in length, 
and contain a black cathartic pulp, which is used ns a horsc-mcdicino 
in the East Indies. Q. Don has described a species of Gathartocarpiu 
(C. contpicum), which is a native of Siorra-Loone, where the pods 
are colled Monkey Drum-Sticks. 

(Christison, Ditpmsaiory ; Don, Gardener'll Dictionary.) 

CAT1LLUS, a fossil genus of Bivalve Shells, allied to Crenatnla and 
Perna, bo named by Cuvier and Brongniort In tho Chalk occur 
species of large Bize, remarkable for their largely fibrous texture. 
They have also been called from this circumstance Jnoceramut by 
Soworby, who includes in the genus one species from the Lias and 
others from the Gault. 

CATKIN, in Botany, a kind of inflorescence which differ? from tho 
spike in nothing but its falling off the stem by an articulation, after 
its temporary office as the support of the organa of reproduction is 
accomplished. It occurs in the willow, tlio poplar, the birch, Ac., 
which hence are sometimes called Amentaceous plants, amentum 
being the Latin name of the catkin. 

CATLINITE, a form of argillaceous mineral called Pipostnne by 
the North American Indians. It comes from the Coteau des Prairies, 
and is a red claystone or compacted clay. A similar material is now 
accumulating on the north shore of Lake Superior, at Nepigun Bay. 
Another variety is used by tho Indians of the north-west coast of 
America. (Dana, Mineralogy.) 

CAT-MINT. [Nf.pf.ta.] 

CATOBLEPAS. [Antilofe-k] 

CAT’S-EYE, a form of Chalcedony, of a greenish-gray colour, 
having a peculiar opalescence, or glaring internal reflections, like the 
eye of a eat: the effect is owing to filaments of asbestos. It comes 
from Ceylon and Malabar, and possesses considerable value as a gem. 
(Dana, Mineralogy.) 

CAT’S-TAIL GRASS, the common name of 1‘lileum prat ante, nn 
agricultural plnnt, also colled Timothy Grass. [Phlkum.] 

CAU'CALIS, a genus of plants belonging to tho natural order 
Umhettifene, tho sub-order Gampylotpermcee, and tho tribe Caucalineee. 
It lias a calyx of fiv’o teeth, tho'petals obcordate, with on indexed 
point, outer ones radiant- and bifid, the point slightly laterally 
compressed, the carpels with filiform bristly primary and more or 
less prominent secondary ridges, all bearing 1-3 rows of prickles. 
The species are herbs, with multiplied leaves and white flowers. 
They are called by tho common name of Bur-Parsley. Two of the 
Bpedes are found in England, C. daueoidet and C. latifolia. They are 
found in corn-fielda on chalky soils; the lost is a rare plaut, and has 
been probably introduced. (Babington, Manual of Britith Botany.) 

CAUDISONA. [Vipehida-.] 

CAULERPITES, a group of Fossil Fucoid Plants, of which many 
species occur scattered through nearly all the marine formations. 
In the Oolites seven species have boon found. Tho recent genus 
Canlerpa is found in warm southern climates. 

CAULIFLOWER.*[Brassioa.] 

CAULINIA, a genus of aquatic plants, belonging to ijie natural 
order Naiadaeeee. One of the species, G. fragile*, exhibits a circula¬ 
tion in its transparent joints, and was one of the first plants in which 
this phenomenon was noticed by Amici, and also probably by Costa. 

CAVIA. [Cavy.] 

CAVY is the vulgar nurne applied to various species of animals 
belonging to tho genus Cavia. Of these the most common is G. Aperea, 
the Restless Cavy, or Guinea Tig. An account of this animal, with 
the species to whioh it is allied, will be found under IiYSTRrciD.*. 

GAWK. [BARYTEa] 

CAYENNE PEPPER. [Capsicum.] 

CAYMAN. [Ai.lh!ATOr.J 

CEANOTHUS, a genus of plants belonging to the natural order 
Rhamnacete. The calyx is 5-cleft, canjpanulate, cut round after 
flowering, with the base permanent and adhering to the fruit; petals 
hooded, with long spreading claws; fruit dry, 8-celled, loculjcidiil, 
with papery valves: cells 1-seeded. The species are smooth or 
pubescent shrubs, with erect branches; alternate serrated 3-nerved 
leaves; and very slender white blue or yellow flowers, disposod in 
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terminal panicle*, or in axillary raceme*. They are natives of North 
America. 

0. Americanos, Bed Root, New Jersey Tea, luw ovate acuminate 
serrated leaves, pubescent beneath; flowers arranged In axillary 
' elongated thyrses, with a pubescent rachis. An infusion of the twigs 
of this plant is used in Canada for nnereal diseases. During one of 
the wars with America the leaves'-or this plant were used in New 
Jersey as a substitute for tea. It dyes wool of a fine’ strong nankin- 
cinnamon colour, and is a beautiful snrub when in flower. 

There are several other species of this genus, natives of North and 
South America. They are Binall neat shrubs, with large red roots, 
which give them the name of Red Root. They grow very well in this 
country, and may be planted in any common garden soil, and form 
roper plants for the front of a shrubbery. They may lie propagated 
y layers or seeds. Those from Mexico and the greenhouse species 
must be protected from frost during the winter. Cuttings will root 
in sand under a hand-glass. 

(Lindley, Flora Medica ; Don, Gardener's Dictionary.) 

CEBABl’LLA, CEVADILLA, or SABADILLA, the Spanish-Mqxi- 
can name for a species of Veratrim, the seeds of which are an article 
of considerable importance in consoquonco of their having .been found 
to contain a considerable quantity of Veratria. Much interest has been 
excited about this drug, from the obscurity that is supposed to hang 
about its origin. It hns always been understood to come from Mexico. 
Retains, who first referred the Cebadilla to Veratnm, hail no better 
materials to describe it from than a bit of the inflorescence which he 
found among a sample of the seeds. Smith, under Vcratrum (in 1818), 
traced out its synonyms in Rees's ‘ Cyclopicdia,' but without throwing 
much light upon its history, file, in 1828, knew no more about it 
than what Retains hail stated, adding that the meaning of the word 
was Little Oat- -Cobadilla being a diminution of Ceboda, the Spanish 
for Oat. He considered it was fit for use as a horse-medicine, and to 
destroy vermin. At n later period Descourtilz referred, in his ‘ Flore 
des Antilles,’ the Veratrum Sabadilla of Retains to a West Indian 
plant; and shortly after it was ascertained that thcro was also a 
Mexican Cebadilla, which corresponded entirely with the seeds of the 
shops. Thus again Mexico was fixed os the undoubted origin of that 
valuable production in which the principle Veratria is found more 
concentrated than in any known plant. Dr. Hchiedo discovered it in 
grnssy places near the Hacienda de la Laguna in Barranca de Tioselo, 
on the eastern declivity of .the Mexican table-land; and it has been 
since described by Bchlechtendahl and Chamisso under the namo of 
Vcralrnm officinale. Lindley has constituted a new genus for this 
plant, and calls it Asagnra officinalis. It has the following charac¬ 
ters : -Root bulbous; plant usually growing in tuftB; loaves linoar, 
tapering to Hie point, even, quite smooth, entire, channeled on the 
upper side, keeled at the back, four feet long, rather weak; scape 
naked, ns high as a man, quite simple, terminated by a raceme u foot 
wid a half long; perianth deeply 6-parted, spreading, yellowish, small, 
ersUtent, with thick blunt linear segments, of which three ore rather 
render than the others; filaments six, somewhat club-shaped, yel¬ 
lowish, inserted into the base of the perianth, the three that are oppo¬ 
site to the broader segments rather longer than the others, and all 
longer than the perianth; anthers rather large, yellow, eordnte at the 
Isise, obtuse; pollen yellow; ovary superior, consisting of three car- 
pols united by thoir sutures; styles very short; fruit tricapsular, the 
capsules adhering by their suture, but readily separated ; lower flowers 
hermaphrodite and fertile, upper male, and sterile on account of the 
abortion of the ovary; flowers have the smell of the Common Bar¬ 
berry. This plnnt produces the true Mexican Cebadilla or Sabadilla, 
which is now extensively employed in making the alkaloid Veratria. 
But in tho shops there appear to bo seeds of two distinct species, one 
of which is the V. Sabadilla, the other the plant now described, which 
differs in having linear keeled channeled, and not ribgrass-like loaves, 
yellow and not purple flowors, segments of the perianth linear and 
shorter than the filaments, and nut ovate or lanceolate, and longer 
tlian the filaments. Nearly related to this is a V. friyidum, found in 
tho alpine regions of Orizaba, whore it flowers in September: this 
haB blackisli-brown flowors, and is reckoned a poisonous plant by the 
Mexicans, who call it Sevoeja. It is referred by Lindley to the genus 
Hdanias . [Vkrathum ; Hki.onias.] 

CEBRIONITES (Latreille), a family of Coleopterous Insects 
belonging to the section Malacoderma. It has the following cha¬ 
racters :—Body generally somewhat oval and convex; wing-cases 
rather soft and flexible; thorax brooder than long, widest at the 
base, and with the hinder nnglos acute, or produced into a spine. 
Antennco generally longer than the head and thorax; mandiblos 
terminating in a simple point; joints of the palpi of nearly equal 
thickness; legs moderate, not contractile. 

The species of this family are frequently found upon plants in 
marshy situations, but very little is known of their habits; their 
larvm are supposed to live in the ground, and very probably subsist 
on the roots of plants. 

The genus Cririo is distinguished from other genera of this family 
by having all the joints of the tarsi entire, and without any velvet- 
like pellets beneath, and the posterior thighs of the same size as the 
anterior. About ton species of this genus have been discovered, 
most of which are peouliar to Europe. Ccbrio gigas, a species npt 


uncommon in France, is about three-quarters of an inch in length, 
and of a pale brownish-yellow colour. In the male the head anil 
thorax and the legs (excepting the thighs) are black ptkhe head Rnd 
thorax are thickly punctured, and together with the elytra, which 
are striated, are covered with small yellowish hairs; the antenna; 
are long, and if extended backwards would reach about half way 
down the olytra. In the female there is so striking a difference in 
this organ, as to cause that sex to be mistaken for a distinct species ; 
here the antenna; are very Bhort, and if extended bSfkwards would 
not reach farther than the base of the thorax; the basal joint is much 
longer than the other; the fourth and following joints are short, 
thick, and joined closely together. The legs of the female are also 
shorter and thicker in proportion than in the other sex. 

It is said that the European species of this genus appear in great 
numbers after heavy rains. 

During Mr. Kirby’s observations he discovered no less than three 
parasites, belonging to the Ichncumvnidrr, on the larva of the insect 
in question, which accounts for the great difference between tho 
number of larva: anddbat of the pupee. 

CECIDOMY’IA, a genus of Two-Winged Flies, belonging to the 
onier THpttra and the family Tipulida;. It is known by tho following 
characters :—Wings resting horizontally, and having 8 longitudinal 
nervures; head hemispherical: antenna; as long as tho body, and 
generally 24-jointed, the joints hairy (in the females 14-jointcd); 
tho 2 basal joints Bhort; legs long, basal joint of the tarsi very 
short, second long. 

Mr. Stephens, in his ‘ Catalogue of British Insects,’ enumerates 2<i 
Species of this genus. They are always of small size, and many of 
thorn deposit their oggs on the young buds of various kinds of plants, 
where the larva is hatched, and trangjforms them into galls, in which 
it subsists and undergoes its metamorphosis. 

C. salicina is common in France on willows in the month of May; 
it is of a blackish colour, oovered with fino - velvet-like hairs ; the 
antonna: have 20 joints; tho wings are slightly obscure and downy; 
length one-sixth of an inch. 

This little fly fixes each of its eggs on a bud of the willow in the 
month of June. .Tho bud at tho timo of its ovolution, near tho end 
of the month, instead of putting forth its branch, booomes enlarged 
at the base, and ultimately forms a gall in which the larva in 
lodged, nourished, and undergoes its metamorphosis : the larva is of 
a reddish-yellow colour, and assumes the pupa state in the winter, 
when tlie gall is become of a large size. 

Other species of Cecidomyia produce similar deformities upon 
various parts of many species of plants, and resemble in this part of 
their habits the Cynipiiltr. among the llymenoptera. 

C. Tritici ( Tipula Tritici, Kirby), an insect commonly known by 
tho name of the Wheat-Fly, has occupied much of the attention of 
entomologists. Kirby published two accounts of its habits in the 
‘ Linmoan Transactions ’ (vol. iv.). 

This little fly is about one-twelfth of an inch in length, and of a 
reddish-yellow colour; tho wings are milk-white, and exhibit the 

{ irisinario colours in certain lights : tho eyeB are black. The Wheat- 
fly may be observed sometimes in the greatest abundanco flying 
about whoat-fields in the month of Juno. It generally makes its 
appearance about seven or eight o'clock in tho evening. “ Although,” 
says Mr. Kirby, “ these insects are so numerous in Hie evening, yet 
in the morning not a single one is to be seen upon the wing; they do 
not however then quit the field which is the scene of their employ¬ 
ment, for upon shaking the stalks of the wheat or otherwise disturb¬ 
ing them they will fly about near the ground in great numbers. [ 
found their staHon of repose to be upon the lower port of the culm 
with their heads upwards." The fly totally disappears by the end of 
■Tune. According to Kirby, it is about eight o'clock in tho evening 
that they deposit their eggs. Ho has seen as many as twelve speci¬ 
mens thus occupied at the same time on a single ear, and observes 
that those flies are sometimes so numerous that, were all to lay their 
eggs and these to hatch, one-half of the grain would be destroyed. 

The eggs are deposited by feeans of a long pointed and contractile 
tube, or ovipositor, generally upon the interior valvule of the corolla, 
just above the stigmata; and it occasionally happens that the fly is 
unable to retract its ovipositor, and being thus held prisoner it dies. 

About the middle of June Hie larvae are hatohed, and may be seon 
adhering to the lower end of one of the anthers, and sometimes 
immersed in the woolly summit of the germen, or in tho interior of 
the valvuhc of tho corolla. These lame are simple minute grubs, 
without logs or any visible head, and of a yellowish colour; and tlicir 
food consists of the pollen of the anthers, which it appears in the 
plants thus attacked is unfit for impregnation. 

The pupae ore of a reddish colour, and in number bear no proportion 
to that of the lame. “ I have seen," says Mr. Kirby, “ more than 
onoe, seven or eight florets in an ear inhabited by the latter, and 
sometimes so many as thirty in a single floret^ seldom less than eight 
or nine, and yet I have scarcely ever found more than one pupa in an 
ear, and had to examine several to meet with that. .... The 
pupee that I have observed have generally been somewhat attached 
to the grain, and, what is worthy of notice, I never observed them 
within those florets where the lame had taken up their residence; 
they seem invariably to choose for their habitaHon,.in their immediate 
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slate, one where the grain is uninjured, to which they may attach 
themselves." 

In a fieWhof 15 acres (planted partly with white and partly with 
red wheat), which Mr. Kirby carefully examined, and which was 
much attacked by these insects, he calculated that the havoo done by 
them would amount to five combs; he observed that the white wheat 
wns most effected. 

CECILIIDA3 (properly CA2CILIIDAE), a family of Reptiles, which 
some npturaHftts have considered as belonging to the Batraqhians, but 
which Cuvier, following Linnaeus, places m his third and last family 
(Lea Serpents Nub) of the Ophidians, observing that those who placed 
it among the Batrachians did so without knowing whether the form 
underwent li metamorphosis or not. In the 'British Museum Catalogue’ 
of Amphibia it stands as a family of tho third order of that class 
(.Pttudophidia ), The following synopsis of the genera is given in tho 
samo work:— 

A. Muzzle pitted. 

1. Cmcilia : the pit under each nostril. 

2. Siphonopa : the pit before each eye; body with broad rings. 

3. Ichthyopkit: the pit before each eye; body with narrow rings. 

B. Muzzle not pitted. 

4. Rhinoirema. 

CiecHia was named by Linntous from the supposed blindness of the 
species. The eyes in fact are exceedingly small, and nearly hidden 
under the skin. Cuvier observes that m some species those organs 
are wanting altogether; and the following is his description of tho 
genus:—The Bkin is smooth, viscous, and striated with annular folds. 
It would appear altogether linked, but on dissection scales well 
formed are found in its thiqkncss; but these scales are delioate, and 
disposed regularly in many transvorso rows between tho wrinkles of 
the skin, as Cuvier himself saw with certainty in C. glutinoaa, 
V. albiventria, and other species. The head is depressed; the 
vent is round, and very near the end of the body; the ribs are too 
short to circumvent tho trunk, and the articulation of the bodies of 
the vertebra) is effected by focctB with hollow cones, the depression 
in which is filled with a gelatinous cartilage, as in the Fishes and in 
some of the Batrachians. Their skull is united to the first vortebra 
by two tubcrclcB, as in the Batrachians, a mode of union approachod 
by tho Amphiabterue only among Serpents. Their maxillary bones 
cover tho orbit, which is only pierced in the form of a small hole, 
and tho tomporal bones cover the temporal fossa, so that the head 
when examined from above presents only a continuous bony shield. 
Their os hyoides, composed of three pairs of arches, may have led to 
the supposition that in early youth the bones supported gills. The 
maxillary and palatal teeth arc arranged on two concentric lines, as 
in tho Protci, but are often sharp and curved backwards, as in the 
true serponts. The opening of the nostrils is at the back of the 
palate, and the lower jaw has no moveable pedicle, while the tym¬ 
panic bone is dovetailed (enchassd) with tho other bonos into the 
shield of the skull. The only ossiculum auditus, or auditory bone, 
is a small plate upon tho fenestra ovalis, as is the case with the 
Salamanders. 


Skull of a species of Cmcilia. 

■ The auricle of the heart in these animals is not divided sufficiently 
deep to be regarded as double, but the Becond lung is as small os it 
usually is in the other serpents. The liver is divided into a great 
number of transverse leaves (feuillets). In their intestines Cuvier 
states that there is to be found a quantity of vegetable matters, 
vegetable oarth, and sand. 

The following species are given in the' British Museum Catalogue 

C. gracilia, a native of South Amerioa. It is the C. vermi/ormia of 
Shaw. 

0. tentaculcUa. It is the C. albiventria of Daudin. 

C. comprcaaicauda, a native of Guyana. 

C. roetrala, a native of South America. 

O. oxywra, from Mplabar. * 

C. equaloatoma, from Africa 

There ape two species ol'Siphonopa :— 

& interrupta (C. annulata, Mlkan). It is a native of the Brazils. 

8. Mtxicana is a species found in Mexico. 

The genus lehlhyophia has but one species, the /. glutinoaua 
(C. -glutinoaa of Linnams). It is a native of Ceylon. 

MAT. HIST. Drv. VOL. I. 


The C. bivittata of Cuvier constitutes the genus Bhinatrema. 
The only species, It. bivittatnm, is a native of Cayenne. 



Cecilia bivittata, Cuvier (Xhiuatrcma bivittatum , Duincril). 

CECROPIA, a genus of plants belonging to tho natural order 
Artoearpaeeie. C. peltata yields from its juice caoutchouc. Tho bark is 
astringent. The stems are hollow; and its light porous wood is 
used by the natives of the couutrios where it grows to giro light by 
friction. It is a native of South Amoricn. 

CECUOPS, a genus of Entomostracous Gruatacra, tho type of the 
Cecropidir, a family of the Pvecilopotla. [PiECiLoroDA.] 

CEDAR-BIRD. [Bombycii.la.] 

CEDAR-TREES. [Abies.] 

CEDRELA, a genus of plants, tho type of the natural order 
Cedrclaccce. It has the following characters:—Calyx 5-toothed ; 
petals adnate to the torus; stamens 5, distinct; capsule 5-celled, 
5-valved; seeds numerous, on each sldo of tho dissepiment Aiding in 
a wing. 

O. Toona, Bastard Cedar, has lanceolate leaflets, acuminate, entire, 
pale glaucous beneath. It is a native of the East Indies, where it is 
called Toon. It has an erect trunk of great height and size, with 
smooth gray bark. The flowers are very numerous, small, white, 
fragrant, like honey. The seeds are numerous, imbricated, 
winged. The bark.is a powerful astringent, and Jb said to be a good 
substitute for Peruvian Bark in tho cure of periodic diseases. Dr. 
Blume used it in Java with much success in tho various forms of 
fever, dysentery, diarrhoea, Ac. Horsficld also used it in dysentery. 

C. odor ala has leaflets ovate-lanceolate, entire, on short stalks. It is 
a native of Barbodoes and the Caribbco Islands. It is a large tree with 
a rough bark. The fruit is about tho size of a partridge-egg. When 
fresh the bark and berries smell like assafrotida. The trunk is 
hollowed out into canoes. The wood is of a brown colour and has 
a fragrant odour, from which circumstance it is called Cellar in the 
British West India Islands. It is frequently cut into shingles for 
covering houses, but it is not adapted for ship-building on account of 
its being subject to the attacks of worms. It is not adapted) for casks, 
as it gives its odour to whatever is placed in contact with'it. 

C. febrifuga (Soymidia febrifuga) has leaflets ovate-oblong, acu¬ 
minated, quite entift. It is a native of Java Its bark is mid to 
have a better effect on some of the fevers of India than cinchona. It 
is also a powerful astringent. The wood is good for many purposes. 

CEDRELA'CEAS, a natural order of plants, belonging, to the 
Syncarpous group of Polypetalous Kxogens. The species are timber- 
trees : the timber is usually compact, scented, and beautifully 
veined; tho leaves are alternate, pinnated, without stipules; the . 
flowers are in terminal panicles. The essential characters of the order 
are: Calyx 4-5-cleft, petals 4-5, longer than the sepals; stamens 8-10, 
the filaments either curlod into a tube or dinstinct, and inserted intb 
a hypogynous diso ; the style and stigmas simple; the cells of the 
ovary equal in number to the petals or flower, with .the ovules 4 or 
often more, imbricated in two rows; tho first capsular with the valves 
separable from the dissepiments, with which * they alternate; the 
seeds flat, winged; albumen thin or none,. This order is nearly related 
to MtluKe.ee, from wliich it is chiefly distinguished by its winged and 
indefinite seeds. 

The dotted leaves of some species connect this order with Auran- 
liacta. It contains 0 genera and about 25 species. 

An essential oil called Wood-Oil is found ip Chloroj-ylon Smietenia, 
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which is s native of the East Indies. The wood is of a deep yellow 
colour, and called Satin-Wood, remarkably close-grained, heavy, and 
durable, and comes nearer to tox-wood than the produce of any 
other tree. Flinderaia possess^, a volatile oil. P. Australia is a 
native of Australia, and its jfoosh is said to be not inferior to 
mahogany. F. Amboinentis is a'oative of the islands of Hitu and 
Ceram. Tho spiny part of the fftlt is formed into rasps. It was on 
this account called by Rumphius Arbor raduliferp. Oxleya xantho- 
xyla is a native of Australia. It attains a height of 100 feet. The 
wood is yellow, and employed for building boats. It is called 
Yellow-Wood. [Swietknia; Cedbela.1 

(Lindley, Flora Medico; Don, Gardener't Dictionary; Lindley, 
Natural System..) 

CELANDINE, a name properly applied to tho species of Chdido- 
nium. [Chkmdoxium.] It has however been given by some of our 
poets to the Ranunculus Ficaria, Linntctis (Picaria vema of others), 
the vulgar name of which is Pilewort. [Ranunculus.] 

CELASTHA'CEjE, Spindle-Trees, tho Spindle-Wood Tribe, a 
natural order of Polypotulous Exogens, consisting of shrubs or trees 
principally found in temperate latitudes, and not abounding in either 
the colder or the hotter parts of the world. They are found in 
Europe, Asia, North America, and South Africa. They have simple 
alternate nr op)>osito leaves, a small number of perigynous stamens 
inserted into a fleshy disc and alternate with the petals; a superior 
ayncarpous ovary immersod in the fleshy disc; and asuporior capsular 
or succulent fruit, with a small number of ascending seeds. The 
order is not of muoh economical importance. A slight degree of 
acridity is said to have been detectorl in some of tho species. 
SiuMym.ua Huropwus, the Spindln-Tree, the wood of which is used 
for butchers' skewers, is tho commonest European form of this order. 



Jluonymua atropurpureua. 

1, A front view of the flower; S, the same from below, showing the calyx; 
S, a view of the dlso, with tho stamens growing on it; 4, a stamen; 3, a ripe 
fruit; 8, a eross section of tho same; 7, a seed; 8 and B, sections of the latter. 


The barks of Gelastrus acandcns and O. Senegalmsis are said to be 
purgative and ometio, whilst the species of C. venenatus are reported 
to iuflict the most painful wounds. The fruits of Elteodendron ruber 
are eaten at tho Cape of Good Hope. The relations of tho order are 
according to Lindley expressed thus 

Aquifaliacea. 

Sapotacece. Celastrace*. JJippocrataccte. 
Euphorbiaceai. 

It has 24 genera and 260 species. 

CELERY. [Aficm.1 

CELESTINK, the Native 'Sulphate of Strontia. It has its name 
from its pale blue colour. [Strontia*] 

CELL, VEGETABLE. [Cells; Histology; Tissues, Vegetable.] 

CELL ARIA. [Celi.ari.ea.] 


CELLARIAEA, or CELLARIADiE, the second family, according to 
De Blainville’s arrangement, of the sub-class Polypiaria Membranacea. 
Animals hydriform, provided with very delicate ciliated tentacula, 
separated, distinct, contained in oval flattened membranous cellules, 
with a bilateral subtermined crescentic opening; usually provided 
with a moveable cartilaginous lip, forming by tneir lateral junction, 
in one or two tiers or stages, a cretaceous or membranous, limited, 
diversiform, and fixed polyzoarium. Ovicells external, globose, above 
the aperttfre of the cell. 

This group corresponds pretty nearly with the Etcliaradas, 
Flustradce, and Celtariada! of Fleming, and the Eacharina and 
Odleporina of Ehrenberg; it also includes part of the sub-order O/teilo- 
etomata, of the Polyzoa infundibulata of Mr. BuRk’s ‘ Catalogue of Marine 
Polyzoa.’ For further particulars respecting the structure of the 
animals and their habitations, reference must bo made to Polyzoa, a 
few only of the principal forms being here noticed. 

We shall notice here the principal generic forms of this group. 

1. Lunulites. The number of species of this genetic group, of 
which until lately only a few fossil forms were known, has been 
much augmented by the addition, not only of other fossil species, but 
also of several recont ones. Tho latter have also afforded a much 
more precise insight into tho structure of the peculiar polyzo¬ 
arium than it was possible to obtain from the inspection merely of 
fossil specimens. The division of the genus suggested by Lamouroux 
seems to be sufficiently founded in nature to justify its definitive 
adoption so far as it goes; and, in addition, a recent form described 
and figured in tho ‘Voyage of H. M. S. Rattlesnake’ would seem 
to indicate the propriety of instituting a third generic or sub-goneric 
e. 

n all these forms the polyzoary, which is more or less regularly 
circular, convex above, and concave or flattened below, presents cells 
of two kinds—one set of which may be termed secondary or 
accessory; and it is according to the relative position of thoso cells 
as regards the others that the division of the genus is founded. 

In one case the secondary cell, which is then considerably smaller 
than the other, is situated at the apex of the primary cell, immediately 
above tho aperture ( Cupularia,). In a second form any distinction 
of size between the two sorts of ccIIb is lesB or not at all obvious. The 
two sets of cells however are very differently arranged from those in 
the former case; the secondary being disposed more or less regularly 
in longer or shorter rows, alternate with the others, and like them 
radiating from the centre ( Lunulites). Of the former of these forms 
the Lunulite en Parasol of Defrance may be taken to afford a tpo, and 
of the latter, L. radiata. In the third form tho secondary colls aro 
scattered more irregularly over the surface of the polyzoary. In this 
case the secondary cell is also superior to one of the other kind. 

From the examination of recent forms it has been ascertained that 
the secondary cell probably contains nothing more than a mass of 
muscular substance for the movement of a vibratile spine or seta, of 
various forms and structure, and which corresponds with the vibra- 
ouluin, or moveable setose organ, which is found on several of the 
Polyzoa, and particularly in the genus Scrupocellaria. 

The arrangement of the group therefore into threo genera would 
appear to be justifiable and convenient, namely, Lunulites, Cupularia, 
and SeUnaria ; which may be thus defined:—- 
Lunulites, Lamouroux. Polyzoarium circular or irregular, con¬ 
vex above, concave or flattened beneath; cells arranged in series 

o 


Lunulites radiata. 

View of the tipper Side, magnified; 8, natural size; c. View of Lower Side, 
magnified. 



Defruieo's Lunulite en Parasol. 

a, A Portion magnified; 8, natural size; e, three oells highly magnified. 
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radiating from the centre, and separated by alternate rows of cella 
supporting vibracular spines; under surface usually with radiating 
stria), and the surface with minute perforations. 

Recent species:— 

L. copulas, Busk; ‘Voyage of Rattlesnake.’ 

L. gibbosa, Busk; 'Cat. Brit. Mns.’ pi. 112. 

It. eancettata, Busk; „ „ pi. 113. 

Cupularia, Lamouroux. Folyzoarium circular, rogular, convex 
on the upper_ side and concave below; cells disposed qnincun- 
cially, each with a smaller vibracular cell at its Bummit; under 
Burface with radiating lines, grooves, or ridges, or divided into 
Bub-hexagonal areas; surface perforate or imperforate, smooth, or 
granular. 

Recent species:— * 

C. Ouinecnsis, Busk; ‘Cat. Brit Mus.,’ pi. 114. 

O. Ovocnii, Gray; „ „ pL 115. 

O. Lowei, Gray; „ „ pi. 118. 

C. steUata, Busk; „ pi. 118. 

Selcnaria, Busk; 'Cat Brit. Ulus.’ Folyzoarium circular, regular, 
convex above, concave below; cells disposed quincuncially, some 
(closed in front by a cribriform calcareous plate) furnished with a 
superior vibraculum. 

Recent species:— 

S. maculata, Busk;. ‘ Voy. of Rattles.; ’ 1 Cot. Brit Mus.,’ pi. 117. 

Example, Lunulites radiata. Locality, Grignon, Ac. 

2. Electro. Animals unknown, contained in membranous vertical 
bell-shaped cellules, ciliuted on the edges, and shut by a diaphragmatic 
membrane, with a very small and Bcmilunar opening, and disposed in 
a verticillato form around an ideal axis.* 

Example, Electro vcrticiUata. 



Sleetra verticillato. a, natural size; b, magnified. 

This is tho Flustra verticillata of Gmelin (Sertularia verticillata of 
Esper); and this genus, which was separated by LamOuroux, 
scarcely deserves, ns Do Rlainvillo remarks, to be distinguished from 
Flustra pitosa, whose cellules ore occasionally somewhat verticillated; 
but in this he confounds two things perfectly distinct though often 
misconceived. 

3. Flustra. Colls contiguous; on both sides of the frond. 



Fluttra foliacta. a, natural also; b, some of tho cells magnified. 

4. Carbasca. Cells contiguous; on one side only of the frond. 

Example, Flustra carbasca. Locality, seas of Scotland, Ao. 

Sir John Dalyell, in his interesting paper entitled ‘ Further Illus¬ 
trations of the Propagation of Scottish Zoophytes’ (‘Edinburgh New 
Philosophical Journal,’ April-July, 1886), gives the following account 
of the propagation of the Ftustnc. Speaking of Alcyonium, he says, 
“We find it consists of a compact gelatinous or fleshy matter, studeied 


CRLLAIUA3A. m 


with innumerable colls sunk in its substance, which arc inhabited by 
vivacious hydne. Different species or varieties occur in the Scottish 
seas, especially tho r/elatinosum, and a thin green flattened palmate 
kind, which has perhaps escaped tho notice of naturalists hitherto. 
A white, opaque, ovoidal or nearly circular flattened corpusculum, 
previously invisible, issues frogg the fleshy part of these products 
whence it seems to be elicited, particularly by the influence of light. 
On removal of a small specimen hail already afforded many from 
a dark situation to a moderate degree of light, at least 150 quitted 
their recesses within an hour. These beings are endowed with much 
greater activity than the corpusculn of the Actinia; their courses are 
alike diversified; they Rwiin through the water in ail directions, regu¬ 
larly and irregularly, ascending to the surface or descending to the 
bottom, pursuing a. straight line, describing an orbit, or tnmbling 
about among the neighbouring substances. Meanwhile, as if of soft 
consistence, their form alters, and the action of the cilia environing the 
body is alternately depressed and relaxed. At length, having become 
stationary, a margin diffuses around the body, and supervening trans¬ 
parence of the centra soon expoaos an inanimate hydra within, which 
in nine or eleven days is displayed perfect from its cell. Tho inner 
surface of each tentacuhim is now clothed by a double row of stout 
dark cilia in rapid motion, but in opposite directions; for as those of 
ono side strike upwards those of tho other strike downwards. Further 
diffusion of the basis adhering below forms additional compartments 
for other hydra). The propagation of the Flustra carbasca, foliacta, 
and truncate ensues after a similar fashion. A ciliated corpusculum, 
spherical, ovoidal, or irregular, quits the leaf, pursues its course in the 
water, becomes stationary, adheres, and a nascent Flustra arises from 
the spot. Above ten thousand such corpuscula have been produced 
by a moderate-sized specimen of tho Flustra foliacta, tinging tho 
liottom of a vessel yellow from their multitude, and vitiating the 
water by their decay.” 

The same author, in the ‘ Proceedings of the British Association ’ 
(Edinburgh, September, 1834), thus clearly and elaborately describes 
the organisation of Flustra carbasca :—-‘‘The Flustra carbasca ro- 



Flustra corbaiea. a, A Portion, natural size; b, a Portion magnified. 

sombles a leaf divided into subordinate parts, one of tho surfuceB 
being studded with cells, and the other exhibiting elevations or con¬ 
vexities corresponding to their bottom, and tho whole product is of a 
yellowish colour. Each cell, of a shuttle or slipper shape, levol with 
tho surface of tho leaf, is inhabited by a vivacious polypus, exercising 
a percussive faculty both of the tentacula individually and of tlia 
whole head. Somo of the cells are occupied occasionally by large 
bright yellow, irregularly globular, solid, ciliated animalcule, subse¬ 
quently quitting them to swim heavily below. In sovoral days they 
become motionless like the former, and die also without immediate 
decomposition. Next, there appoars in just about the same spot 
below, occupied by the motionless unimulculurn, a yellow nucleus with 
a lighter diffusing margin. This in its further diffusion assumes a 
shuttle or slipper form; it becomes a single cell, which afterwards 
displays a polypus under tho wonted figure and action. The adult 
Flustra was vertical, for tho loaf is always erect; but hero the new 
coll is horizontal. By a singular provision of nature, as only ono side 
of the adult is cellular, tho original coll is necessarily a root, sole, or 
foundation to admit subsequent enlargement, which in such zoophytes 
is always from a single cell. One end of the coll next rises vertically, 
wherein a second coll, with its polypus, is soon displayed overhanging 
the first, and at right angles to the plane of its position.” (See also 
Profossor Grant’s ‘ Observations on the Polypes’ of this species in tho 
‘Edinburgh Now Philosophical Journal.’) 

Example, Flustra aricularis. Locality, European seas; Seaford 
Bay, Sussex. 

This species however should be removed from the genus Flustra 
altogether, as its affinities are clearly with that of Bugula (Oken). 
It is ihe B. ( AvictUaria) fiabcllata, J. V. Thompson, ‘Manuscript, 
Brit. Mus.,’ and its aviculuria, or ‘bird’s-hcad’ processes, from their 
size and transparency, are well adapted for the investigation of tho 
structure of those curious organs. 

5. Elzerina. Anihiols unknown, contained in sufficiently large oval 
elongated subhexagonal bordered cellulesj having a membranous 
tympanum or drum, in which is pierced the sigmoid opening, forming 
by their qnincuncial and circular arrangement the branches of a 
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membranous, plant-like, non-articulatod, dichotomous, and fixed 
polyzoarium. 



FI Ultra acicularit. Showing a spherical mass of tbo natural size. 



Fhutra avicularii. 

а, A Specimen showing the root uml branching form of the natural sire; 
b, r, portions magnified, l'roin Sowerby’s ‘British Miscellany,’ London, 1806. 

Example, Elzerina JUainvillii. Locality, the boos of Australia. 

Do Blainville observes that 
this genus was established by 
Lamouroux for a polype 
brought from the seas of 
Australia by Pi'ron and 
Lesueur, which Be Blainville 
examined in Lauiouroux’s 
collection, and that ho has 
been satisfied that it is a genus 
which can hardly be distin¬ 
guished from the phytoid or 
plant-like Flnttrce, — that it 
differs from them only in the 
union of the cellules, which form a circular quincunx, as in Cellaria 
Salicomia, and are still more soft and membranous. 

Kisso records two species of Elzerina in the Mediterranean, 
E. venutla and E. tuntabUii ; but Do Blainville observes, that if it be ' 
true that their cellules are scattered, it is probable that those species 
do not belong to this genus, the characters of which it muBt be con¬ 
fessed are by no means at present well defined. 

б. Vincularia (recent and fossil). Animals unknown, contained in 
ovnl subhoxagonal regular cellules, having a subtcrminal semilunar 
orifice, and applied and united longitudinally in many rows, so os to 
form a cretaceous brittle polyzoorium, in the form of a little wand. 

Example, Vincularia frayilit. Locality of the genus at present 
known, the Calcaire Tertiaire of Westphalia. A recent species occurs 
in the Pacific or Australian Beas, and is figured in ‘ Cat. Brit. Mus.’ 
pi. 65, V. yigantea. 

Be Blainville observes that this genus was established by Befranee, 
and that it has been adopted by Goldfuss under the denomination of 
(Utmconmua, a denomination which Be Blainville rejects, remarking 
that Goldfuss regards it os approaching nearly to Cellaria Salicomia, 
and stating that the Vincularia fraguit which he (Be Blainville) 
examined in Befranee’s collection might well be nothing more than a 
truo Elutlra, which is found in the same beds with V. fragiliz. Be 
Blainville adds in Bupport of this opinion that Befranee showed him 
a specimen which was composod of two rows or series, instead of a 
single series only. 

7. Salicomana. Cells disposed around an imaginary axis, forming 
cylindrical branches of a dichotomously divided erect polyzoorium. 
a. Species with Hexagonal Cellulos, and with a transverse aperture. 

(Genus, Salicomia of Cuvier.) 
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Example, Cellaria Salicomia (Cdlularia Salicomia of Pallas! 
Tubulana JUtulosa of Linntcus). Locality, European seas. 



Cellaria Salicomia. 

a, natural size ; t, a portion magnified ; c, a smaller portion still more highly 
magnified. 

f). Species with Oval Cellules, and the aperturo rounded and 
tubular. 

Example, C. ceroldet (Scrtularia ceroldet of Gmelin). Locality, 
Mediterranean and tho Indian seas. 

Be Blainville observes that this 
genus, established by Pallas under 
the name of Cellularia, has been 
successfully simplified by Lamarck 
and by Lamouroux, who has esta¬ 
blished many genera at its expense. 
Bo Blainville further states that 
before Belle Ckiaje no author who 
had described a species of a true 
Cellaria was known ; but that the 
Neapolitan observer had fillod 
this gap by informing us in bis 
Memoirs that the polypes of C. 
ceroldet bear a perfect resemblanco 
to those of MUltpora (Myriapora) 
truncata. Polios mado a curious 
Cellaria ceroiilei. observation relative to tho rapid 

a, natural size; b, a portion of the growth of C. Salicomia j for ho 
lower puxfc mugmflcd. found moividuAlR fin mcli find a 

half long upon the eggs of Squali, 
which were still far from tho time when the young are oxcluded. 
The genus as here characterised should perhaps rather be regarded 
as a family group, under which would be included two, if not three, 
genera, should the species here noticed and figured as C. ceroldet 
prove to be a cbeilostomatous polyzoan. The genera are Salicomaria 
(Cuvier), Nellia (Busk, * Cat. Brit. Mus.’). 

8. Intricaria (fossil). Animals unknown, contained in hexagonal 
elongated cellules with elevated borders, and covering the entire 
surface of a calcareous polyparium sufficiently solid, rush-like 
(joncacd) internally, composed of a considerable number of cylindricd 
branches irregularly anastomosed. "" * 

Example, /. Bajocentit. 

Be Blainville observes that this genila waa established by Defrance 
for a pretty fossil polypier found by M. de Gerville in the depart¬ 
ment of La Manchc; and he states that on examining it in the 
collection of the first named of thorfk naturalists, he was satisfied that 
it approaches very nearly to the Cellaria, and especially to C. Salicor - 
nia in the form of its cellules, while however it differs from it because 
it is not articulated, and because in all probability it did not adhfihe 
by radical fibrils Lamouroux, he Adds, thought it was a Millepq^ 
At all events ita place here seems to be doubtful. 


Elzerina 11 lain villii. 
a, natural aloe; b, a poition magnified. 
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9. Canda. Animals unknown. Colls rhomboids!, situated on the part of four spocies, which being composed of two ranks of cellules 
outer Bide for the lodgment of a vibraculum; no avicularium on the should belong to this section, 
upper and outer angle. 

Example, C. arachnoidal, Lamouroux (Cellaria fllifera, Lamarck). wH, . 

Locality, seas of Australia. Wffil _ vh 1/ 



Canda arachnoidal, a, natural size; i, c, pm turns inuguifli'd. 

De Blainville observes that this genus was established by Lamou¬ 
roux for a spocies of Cellaria brought by Pdron and Lesueur from 
the Australian seas, and which ho saw in Lamouroux's collection, 
which now forms part of the Museum of Caen. The assemblage of 
cells rosembles the vertebral column of a fish. Upon one of the 
surfaces are two rows of alternate cells, separated by an angular 
crest. Upon the other surface may be seen the back of tho cells, 
with tubular filaments which reach transversely from one branch to 
another, and are analogous to the railiciform, or root-like tubeB. Uo 
adds that it would appear that these transverso fibrils ore sometimes 
wanting, as in tho variety noted by Lamarck. 

To this genus, as thus defined, also belongs Canda replant (Cellar 
laria replant of our coasts). 

10. Cabcrea. Animals unknown. Cells bi-multisorial, in tho latter 
case quincuncial; book of branches furnished with large vibracula, 
which nre placed obliquely in two rows, diverging in an upward 
direction from the middle line, where the vibraoula decussate with 
those of the other; aviculuria, when present, sessile on the front of 
the coll. 

Example, C. dichotoma. 







Cabcrea diclwtoma. a, natural size; !>, two cellules magnified. 

British species. C. Borgi (‘ Audouiu,’ Savigny, ‘ Egypt,’ pi. 12, f. 4); 
C.JIookeri (John’s ‘Brit. Zooph.’ Ed. 2, pi. 60); but these two 
spocies have been confounded. 

11. Bwjvla. Polyzoarium erect, phytoid, dichotomously divided 
into narrow ligulate bi-multiserial branches; no vibracula; avicu¬ 
luria when present podunculate and artioulated; cells elliptical 
(viewed behind), closely contiguous, aperture very large, margin 
simple, not thickened. (Colour not unfroquently red or blue.) 

Example, B. NerUina. Locality, Mediterranean. 

This genus was established by Oken, and was also constituted by 
Lamouroux under the name of Acamarchit ; but was not adopted by 
Lamarck, nor by Ur. Floming, who, according to De Blainville, con¬ 
founds it with Bicellaria. 

12. Bicellaria. Polyzoarium orect, phytoid, dichotomously divided 

into narrow ligulate biserial or multiserial branches; no vibracula; 
aviculuria when present pedunculate and articulated; cells turbinate, 
distant; aperture directed more or less upwards; several spines, 
marginal pr jlprsal. ... 

To the same family belong Halophila (Gray); Bugula (Oken). 

Example, Bicellaria ciliata, Sertularia pilota. Locality, European 
seas. 

This division of Cellariada!, Critice of Lamouroux, CeUariai of 
Lamarck, was separated \jy Dr. Fleming, who gave it the denomi- 
ifatjfln ‘of Cellularia, a niupp preoccupied as we have seen by Pallas 
fowke whole family. Instead of this name De Blainville proposes 
tlS Imre given, and observes tlpt Savigny, in the plate which he has 
Aotcd U\,Cellarice in his great work on Egypt, has figured the solid 


Acamarchit JfcrUiiia. a, natural size ; b, lower portion magnified. 

13. Notamia. Colls opposite, in pairs; a pair of tobacco-pqie- 
shaped aviculuria abovo each pair of colls, each arising from 
the inferior tubular prolongation of one of the colls in the pair next 
above. 

Example, N. lurtaria. Locality, European seas, &o. 

This is the Sertularia lurtaria of Linnaeus, Cellularia lurtaria of 
Pallas, JJi/namena lurtaria of Lamouroux. 

To the sanio family belong Oetudlaria (Savigny), Didymia (Busk), 
Dimetopia (Busk). 

14. Scruparia. Cells uniserial; junctions rigid, or of the same 
consistence os the colls; polyzoary odnate or orect. 

Example, S. chelata, Ellis nnd Linn.; Cellularia chelata, Pallas; 
liucratea chelata, Lamouroux; £. Urricata, Fleming. Locality, 
European seas. 

In tho same family are included Uippothoa (Lamouroux); 
AStea (Lamouroux); Beania (Johust.). 

Lamouroux hroko up this generic division into the genera Eucratea 
and Eafoca. De Blainville says that Uniccllaria, under which he 
includes Scruparia, is easily characterised by the solitary disposition 
of its cellules, and that he had examinod both Eucratea and Lafoca 
in Lamouroux’s collection at Coen, and found tbo differences of too 
little value to warrant the separation. 

15. Calenicclla, De Blainville; Catenaria, .Savigny. , Animals 
unknown; contained in calcareous cells arising one from the upper 
and back part of another by a short corneous tubo, all facing tho 
same way and forming dichotomously divided branches of an erect, 
phytoid, polyzoary coll, at each bifurcation geminate. ’ 

16. Menipea. Cells oblong, or attenuated downwards, imperforate 
behind, with a sessile avicularium, frequently absent on the upper and 
outer angle, and one or two sessile avicularia .on tho front of the cell 
below tho aperture. 

Synonyms. Cellaria (part), Linnaeus, Solonder. 

Critia (part), Lamouroux. 

Tricclluria, Fleming, De Blainville, Gray, 

The essential distinctive character of this genus, as hero intended, 
consists in the presenco of one or mure sessile avicularia on the front 
of tho cell below the aperture, and usually of a sessile avicularium at 
the upper aud outer augle; no vibraculum. With tbo exception of 
one or perhaps two species the Menipea havo three or six cells only 
in each internode; tho branches consequently are loose and Btraggliug, 
and usually incurved at the extremities, as is best seen in M. cirrata. 
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The genus appears to enjoy a wide geographical range, occurring 
from the Arctic Circle to the southern points of America and Africa. 



ITotamia bumana, a, natural alzc ; b, a portion magnified. 



Sauparia ehclata. a, natural size; b, a portion highly magnified. 

This genus (of which seventeen species are described and figured in 
the ‘ Cat. Brit. Mus.’) admits of division into three subgenerio groups. 
The specie* are for the inoBt part Australian, and with the exception 


of that described by Savigny, which might have been procured in 
the Red Sea, appear to be limited to the Southern Hemisphere. 

The M. hydUea, of which a figure is here given from Lamouroux, 
appears to be referrible to this genus. 



For the best account of the species of this and other families of 
the Pohjzoa the reader is referred to Mr. BuBk’s complete and beauti¬ 
fully illustrated ‘Catalogue of the Marine l’olyzoa' m the collection 
of the British Museum. [Polyzoa.] 

CELLASTRASA. [Mabbkhhylujba.] 

CELL1PORA. [Polyzoa.] 

CELLS. The ultimate structure of animal and vegetable bodies 
consists of minute vesicles which are called Cells. In both animal 
and vegetable structures these organs are not generally visible to the 
naked eye, as they vary from the l-500th to the 1-10000th part of 
an inch in diameter. In all cases they consist of on enveloping 
membrane or cell-wall, which incloses in a space more or less enlarged 
certain constituents, called cell-contents. The nature of tho substances 
which enter into the composition of tho cell-walls and constitute thu 
cell-contents, differs in the animal and vegetable kingdoms, but there 
are certain properties which all cells possess in common. Sometimes 
these properties are called vital, to distinguish them from tho pro- 
jHirties possessed by inorganic or mineral bodies, which are called 
physical. It will however be seen that, independent of the formative 
power by which particles of gelatine, cellulose, Ac., arrange thern- 
solvos in tho form of cells, and again these cells arrange themselves 
into the forms of organs and beings of a specific form, there are few 
of the functions performed by cells that may not bo referred to tho 
action of physical forces. One of the first and most necessary con¬ 
ditions of the cell is, that it shall allow of the passage, through the 
membrane of which its walls are composed, of those substances by 
means of which it grows, and which it acts upon for the production 
of tho peculiar secretions which characterise either specific beings or 
parts of their organisation. This function, which is called Absorption, 
seems referrible to the physical relationgiwhich exist between liquids 
and gases and tho membrano of which tho cell-wall is composed. 
[Absorption.] 

The liquid or gaseous contents which are thus introduced into the 
interior of colls undergo a variety of changes, according to tho position, 
age, or other circumstances of tho cell. Sometimes the fluid that is 
absorbod appears to be transmitted in compound structures from cell to 
cell without undergoing any great amount of change. In other cases the 
most decided chemical changes take place in the elements introduced. 
The cells of some parts of vegetable structures are an instance of tho 
latter, in which carbonic acid and nmmonia are absorbed with water, 
and converted, either during their passage through the cell-wall, or 
whilst in the intorior of the cell, into cellulose, starch, sugar, protein, 
and other constituents of the oell. In other parts of plants the cells 
convey solutions of sugar and other substances without producing on 
them any change. 

The constituents absorbed into the interior of the cell are tho 
materials from which the cell-wall and all its contents ore derived./ 
The process by which tho cell appropriates to itself these matters is 
called Assimilation. This function is supposed to be carried on by 
an independent forco or power residing in the cell, or congeries of cells, 
which form on organ or a body, and has boon called the ‘assimilative 
force or property,’ ‘ organising force,* ‘plastic force.’ It is necessary 
however in this process to separate between the changes by which 
one substance is converted into another, and which is probably the 
result of ordinary chemical force under other circumstances, ana the 
power or force by which these substances are made to assume definite 
forms iu cells and organs. The latter is a special force in the case of 
each cell, plant, or animal, and to which alone, of the changes involved 
in the function of assimilation, the term vital eon be properly 
applied. 

The result of the appropriation of the new matter absorbed from 
without in all cells is their enlargement or growth. This takes place 
in two ways: either the new matter is taken up into the interior of 
the substance of the cell-wall, which is always the case where the 
cell becomes augmented in Bize, or it is deposited in the form of 
layers in the interior of the cell. Aecoading as the first mode of 
growth is regular or irregular will be thtfform of the cell. Theaego- 
table and animal kingdoms present almost all conceivable fornfcof 
cells, from the spherical and hexageflol cells observed in the lomr 
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forms of plants, and the loss organised tissues of animals, os cartilage, 
up to the elongated vessels of the plant, and the irregular cells of 
bone or areolar tissue in animals. The animal kingdom presents by 
far the greatest variety in this respect, and so great are the changes 
that some of the animal cells undergo, that the terms Metamorphoses 
or Transformations have been applied to these changes. As examples 
of these cells we may quote—the homy scales of the epidermis, of 
tho hair and the nails, and the laminated pavement, epithelium—in 
which the cells ore flattened, polygonal, or fusiform, and the cell-wall 
is fused into one mass with the cell-contents; tho contractile fibre- 
cells of tho smooth muscles; the tubules of the lens; the prisms of tho 
enamel; the various forms of bone-cells; and the transversely striated 
cells of muscular fibre. 

All cells originate or ore produced in the same way. Either they 
are developed free in vegetable or animal fluids, or they are produced 
in tho interior of preceding cells. In all cases they originate in con¬ 
nection with a substance called protein, which exists in cells, either 
in tho form of a small dark spot called a nucleus, or cytoblast, in the 
interior of which is a nucleolus, or of an expansion on the interior of 
the cell, when it is called tho primordial utricle. Free cell-development 
nas been observed to take placo in plants, in saccharine and othor 
liquids about to undergo the fermentation process, and amongMt 
animals in the chyle, blood, and lymph. Tho exact mode of tho 
development of cells under these circumstances has not boon 
accurately observed, and the particles or granules of proteinaceous 
matter from which they are supposed to originate have not yet been 
proved to hnve had their origin independent of othor cells. The most 
common form of cell-development is that in which the cell grows 
around or from tho nucleus or primordial utricle. In tho animal 
kingdom the development of tho cell more frequently takes place 
around the nucleus, whilst in tho vegetable kingdom its origin is 
more frequent from the folding in or contraction of tho primordial 
utriclo upon itself, by which means two cells originate in one. 

Resides tho development of cells around the nucleus and round the 
investing membrano, or primordial utricle, within the walls of the 
cell, a multiplication of cells frequently takes placo by division of tho 
whole cell. This takes place in many of the lower forms of animals 
and plants [Protozoa], and also in the red blood-corpuscles of tho 
embryoes of birds and mammalia, and in tho colourless blood-corpuscles 
of tho tadpole. It is probable that further observation-will extend 
our knowledge of this mode of cell-multiplication. 

One of the highest problems for the physiology of tho present day 
to solve is, the efficient causes of the phenomena of cell-dovolopment. 
Tho following propositions havo been laid down by Kolliker as an 
attempt to follow up Schwann's idea of the analogy between chemical 
changes in inorganic bodios and those which occur in cells:— 

1. The nucleus of the cell arises in the first place ns a precipitate 
in an oiganisable fluid, anep^fterwords becomes consolidated in such 
a mannor that a special investment and contents with a nucleolus 
appear. Its development may in this case be compared to that of 
inorganic precipitates, yet the constantly globular figure and sizo of 
the nuclei which are just formed, indicate some essential though not 
yet recognised condition peculiar to them. 

2. In the development of cells by division the cell-nucleus plays 
exactly the samo part which was previously ascribed to the 
nucleolus, and the occurrence of the formation of cells in this 
manner demonstrates that chemical conditions are not necessarily 
concomed therein. 

3. In cell-development around portions of contents, and in the 
cleavage process, the nuclei also operate os simple centres of attrac¬ 
tion upon a certain mass of blastema, and thon follows the formation 
of a membrane upon the surface of this mass, which is most simply 
understood as a condensation of the blastema. 

4. In the cell-development directly around the nucleus the invest¬ 
ment with blastema is wanting, and the nucleus develops tho mem¬ 
brane immediately around itself. 

From what has been previously said, it will bo seen that the cells 
are the active seat of the functions of both animals and plants, and 
the most conspicuous results of organisation takes place in conse¬ 
quence of their agency. They not only constitute the moss of the 
body, but by their agency alone all the special secretions and products 
of individual plants and animals are formed. The food is conveyed 
into the body by colls, the blood of animals is chargod with-fells, and 
the functions of locomotion and sensation aro carried on by the agency 
of cells. Nor are these last functions peculiar to the animal kingdom. 
Contractility and sensibility seem to be the property of tho substance 
(protein) of which tho nucleus and primordial utricle are composed. 
To this substance Mr. Huxley proposes to give the name Endoplast, 
and thus concludes a lecture on the identity of structure of plants 
and animals:— 

“ In both plants and animals then there is one histological element, 
the Endoplast, which does nothing hut grow and vegetatively repeat 
itself; Hie other element, the periplastic substance (the cell membrane) 
being the subject of all the chemical and morphological metamorphoses, 
in consequence of which specific tissues arise. The differences between 
the- two kingdoms aro, mainly, 1, that in the plant the Endoplast 
gwwa, and, aa the primordial utricle, attains a huge comparative size; 
gpile in the animal the Endoplast remains small, tho principal bulk 


of its tissues being formed by the periplastic substance; and, 2, in 
the nature of the chemical changes which take place in the periplastic 
substance in each case. This distinction however does not always 
hold good, tho Ascidiaus furnishing examples of animals whose peri¬ 
plastic substonco contains cellulou s^> 

“ The plant then is an animal confined in a wooden case, and 
nature, like Sycorax, holds thousands of ‘ delicate Ariels ’ imprisoned 
within every oak. She is jealous of letting us know this; and among 
the higher and more conspicuous forms of plants reveals it only by. 
such obscure manifestations as the shrinking of the Sensitive Plant, 
the sudden clasp of the Dioncea, or, Btill more slightly, by the pheno¬ 
mena of the Cyclosis. . But among the -immense variety of creatures 
which belong to tho invisible world she allows more liberty to her 
Dryads; ana the Protococci, the Volvox, and indeed all tho At gar, are 
during one period of their existence os active os animals of a like 
grade in the scale. True, they are doomed eventually to shut them¬ 
selves up within their wooden cages and remain quioscent; but in 
this respect they aro no worse off than tho Polype, or tho oyster 
even." 

For further information on tho subjoct of Cells, see the articles 
Animal Kingdom; Blood; Histology; Botany; Cilia; Tissues, 
Vegetable; Tissues, Animal. 

(Sharpey, in Quain’s Elements of Anatomy ; Kolliker, Handbook of 
Human Histology, translated for the Sydenham Society by Huxley and 
Busk; Carpenter, Manual of Human Physiology ; Principles of Phy¬ 
siology; Mohl, On the Vegetable Cell, translated by Honfrey; Schleidon, 
Principles of Scientific Botany, translated by Lonkester; Schleiden, On 
Phytogenesis; Schwann, On the Identity of Structure in Plants and 
Animals, translated by H. Smith for the Sydenham Society ; Qnekett, 
Lectures on Histology; Hassail, Microscopic Anatomy of the Human 
Body ; Todd and Bowman The Physiological Anatomy ami Physiology 
of Man ; Quekett, Catalogue of the Histological Series in the Museum 
of the Royal College of Surgeons, London ; Quarterly Journal of Micro¬ 
scopical Science ; and Transactions of Microscopical Society, vol. i.) 

CELLULAR TISSUE. This name has boon given to certain forms 
of both animal and vegetable structures. In the animal kingdom it 
has been applied to that tissue which is found investing and funning 
the basis of all others. As however this tissue is not uioro strictly 
cellular than any of the other structures of the body, and is even less 
cellular under the microscopo than many others, this term has been 
abandoned by recent anatomical writers, and tho tenu Areolar Tissue 
substituted. [Areolar Tissue.] Tho term Cellular Tissue is still 
made uso of by botanists to distinguish those parts of plants in 
which the cells have not united together to form continuous tubes 
or vessels. The wholo of the tissues of plants like those of animals 
originate in cells, and it is somewhat difficidt to fix the limitations 
of this term. [Cells; Tissues, Vegetable.] 

C ELLTJLAKES, a term applied to the large class of plants, which 
havo also received the names Cryptogamia, Acotyletlons, Ayamie, 
Exembryonater, and Acrogcns. [Acrooens.] It was especially adopted 
by De Candolle, the primary divisions of whose system consisted of 
Vasculares, or plants witli both cellular and vascular tissue, and 
Cellularcs, or plants furnishod with cellular tissue only. These distinc¬ 
tions do not hold good anatomically, and since tho more prominont 
recognition of tho fact that cellular and vascular tissue originate 
alike in the cell, and are but forms of the samo substance, tiiOBO 
distinctions have been less regarded. 

CELLULARIA. [Cellari^a.] 

CELO'SIA a genus of plants belonging to the natural order 
Amarantacece, comprehending the flowers which gardeners call Cocks¬ 
combs, on account of tho crested flattened appearance of their 
inflorescence. The calyx consists of 5 narrow sharp-pointed sepals, 
surrounded by somo bracts of the same shapo and colour as them¬ 
selves. Tho stamens are 5, and united into a plaited cup. The 
capsule is membranous, 1-celled, opens by a transverse fissure, and 
contains two or threo seeds. Tho leaves aro always alternate. Only 
two species are cultivated, namely C. cristata ami C. coccinea. 

C. cristata, the Common Cockscomb, is said to bo a nativo of tho 
East Indios, but it is more probablo that it came originally from cither 
Japan or China, for it is only seen in gardens in the East Indies. It 
varies in regard both to stature anil colour, somo of the sorts being as 
much ns two foet high, while others do not exceed six inches; in 
colour it is seen with deep blood-red, purplo, and yellowish-white 
combs, tho latter however is seldom cultivated now. 

C. coccinea is by no means so striking a plant as the last in appear¬ 
ance, for it forms little or no crest, but it bears its flowers in pnniclcd 
spikes. It also 1 b said to be a native of the East Indies, and varies 
with purple and silvery or yellow flowers. 

Nothing can be more easy of cultivation than these flowors; and. 
they are capable of being brought to an extraordinary size by good 
management. 

CELSIA (named by Linntcus in honour of -Olaf Celsius, D.D., 
professor of Greek, and afterwards of Tboology, iinthe University of 
Upsal), a genus of plants belonging to the natural order Solanacea, 
It has a 5-parted calyx, a rotate 5-lobed corolla, 4 perfect stamens, 
didynamous, bearded. All the spocics are herbs with simple or pinnate 
leaves, the flowers disposed in loose terminal racemes, each rising from 
the axil of a bract or small leaf. 
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C. oriental** baa the lower leave* jagged, those of the stem biplnnate. 
It is a native of Cappadocia and Armenia. 

O. tnblanata, shrubby clothed with woolly tomentum, the leaves 
oval-oblong, obtuse, ere noted, wrinkled, soft. It is now cultivated in 
this country, but its native district'is unknown. It has sweet-sceuted 
flowers. There are several other species of CeUia, all of them closely 
resembling the species of Verbatcum, under which genus many of 
them have been described. 

In the cultivation of the species of CeUia, the seeds should be sown 
on a gentle hot-bed, and when the plants are large enough they should 
be set in separate pots, as they require the protection of a greenhouse 
or frame the first winter. In the second year they may bo planted 
out about the month of May in any warm sheltered situation. They 
will flower and ripen their seed in tho open air. 0. avblanata and 
V. parviftora being shrubby plants should be treated as Pelargoniums 
or other greenhouse shrubs. 

(Don, Oardener't Dielionary.) 

CE’LYFHUS, a genus of Dipterous Insects of the family Lauxanida 
(Macquart). It has the following characters:—Antenna) wide apart, 
as long as the head, stylet rather thick and covered with fine hairs; 
scutelfum convex, and covering the abdomen. 

This genus is ono of tho most extraordinary of the Diptera, the 
species having more the appearance'of little beetles than two-wingod 
flies; the peculiarity is caused by the immense size of the scutellum, 
which oovers the whole abdomen and incloses the wings when at 
rest 

C. oblec/ut is about one-sixth of an inch in length; the head is 
yellow; the last joint of the antenna) is black; the thorax and 
scutollum are of a bluish black colour with violet reflexions; the 
former is broader than long; the abdomen is fawn-colour, tho logs and 
wings are yellowish, the latter with the base brown. It inhabits Java. 

C. ecutatue very much resembles tho one just described, but is of a 
greenish oopper-colour above and boneath; it is found in the East 
Indios. 

V. Africanua, is a small species inhabiting Siorra-Loone. 

CKNCHR13, a genus of Snakes belonging to the family of Rattle¬ 
snakes. [UllOTALIDAS.] 

CENTAU'REA, a vary extensive genus of plants belonging to the 
Cynaraceous division of tho natural order Compoaitm, but compre¬ 
hending no spocies of any importance to man. it lins the following 
characters:—The pappus in many rows, unequal, the second row 
largost; the anthers witli papillose filaments; involucre imbricated; 
receptacle chaffy; the fruit attached laterally above to the roceptaclo. 

V. Cynniut, the Common Blue-Bottle of corn fields, is sometimes 
cultivated for tho sako of its many-coloured flower-heads. Two 
others, V. moachata, the Purple or White Button of gardeners, and U. 
euareolene, Yellow Sultan, are occasionally Been among other annuals 
in gardens. 

G. Cyanua with the following are British Bpecies :— C. Junta ; C. 
nigra, tho Black Knapweed; U.nigrcacmaj C. Scabioaa, Grout Knap- 
wood; C. aolatitialia, Yellow Btar-Thistlo; C. Calcitrapa, Common 
Star-Thistle; 0. Jenardi. 

CENTAURY. [Obntaurka.] 

CENTIPEDE. TScoLowundba.] 

CENTRACION. [Squalida] 

CKNTRANTHUS (from icivrpor, a spur, and Mot, a flower), a genus 
of plants belonging to tho natural order Valerianacete. It has a 
regular 5-lobed corolla with a spur, a single stamen, the fruit I-celled, 
indehiscont, crowned with the limb of the calyx, expanded into n 
feathery pappus. The specios are smooth herbs with undivided or 
pinnate leaves, and white or red flowers. 

V. ruber, Red-Flowered Spurred Valerian, Red Valerian, has ovate- 
lanceolate leaves, Bpur much shorter than the tube of the corolla and 
twioe as long os tho gorinen." It is a native of Great Britain, in chalk¬ 
pits and on old walk). It has purplo flowers, and attains a height of 
one or two feet. It has a sweet scent. 

C. Calcitrapa has radical leaves, ovate, entire, the stem-leaves 
nnatifid, tlje spur very short. It is a nativo of the coasts of tho 
editerranean, and of the more tomperato parts of France. It grows 
wild at Eltham in Kent, but there is little doubt of its being a 
naturalised plant there. _ Tho first species may have also been 
introduced, but it grows wild in many parts of Great Britain. Several 
pthor species are described and some are grown, in gardens. They are 
elegant border-flowers, and will grow in any common soil, on walls or 
rock-work, and may be easily propagated by seed. 

(Babington, Manual of Britiah Botany.) 

CENTRA'RCHUS, a genua of Fishes belonging to the section 
Aeanthopterygii and the family Percidtc, and the subdivision ‘with leas 
than seven branchial rays.* In this genus the species have numerous 
spines in the anal fin; the tongue is furnished with a group of fine 
and very thickly-set teeth; tho pre-operculum is entire; the angle of 
the operculum Is divided into two flat points; and the body is com- 
pressedand somewhat oval; they inhabit the rivers of North America. 
The genus Cyehtk of some American ichthyologists is synonymous 
with the above. 

CENTRINA. [SquAUDA] 

CENTRI'SCUS (Linmcus), a genus of Fishes belonging to tho 
seotion Aeanthopterygii and to the family Fiatularidcc. The species 


of this genus are principally distinguished by their having a long 
tubular snout, from which character they have received the names 
of Sea-Snipes, Trumpet-Fish, Ac. The body is inclining to an oblong 
oval form, compressed, carinated beneath, and covered with scales. 
The mouth is small, obliquely deft, and devdid of teeth. There are 
two dorsal fins; the rays of the first (which is placed very far 
bock) are spinous; the ventral fins are small, and situated behind tho 
pectorals. 

Cmtriaeua Scolopax (Linnaeus), the Trumpet-Fish or Sea-Snipe 
(known in Cornwall by the name of the Bellows-Fish), is the only 
species yet discovered off the British coast, where it is rare; the 
Mediterranean appears to be its natural locality. Its length is about 
five inches; the body is oval and compressod; the snout is elongated, 
and forms a tube which extends about an inch and a half before the 
eyes, which are large; the back is elevated, and the part for somo 
little distance anterior to the first dorsal fin is straight, whence 
it tapers rather suddenly to the tail. The anterior spine of tho first 
dorsal (which has but three rays) is very large and denticulated 
beneath; the rays of the Becond dorsal are soft; the anal fin is 
elongated; the vontrals are small, and have a depression behind thorn 
in which they may be lodged. The body is covered with hard rough 
scalos, which are minutely ciliated on the external edge. 

Young specimens of this fish are of a shining silver-like colour; 
the adult specimens are reddish, with the sides of the head and 
under ports silvery or slightly tinted with a golden hue. 

There is a figure of this curious fish given in Yorrell’s ‘British 
Fishos,’ and also in Donovan’s ‘ British FisheB.’ 

The genus AmphiaUe of Klein is closely allied to, and was includod 
in the genus Centriaeua by Linnoous; tho spocies have the back mailed 
with larger scaly plates, of which the anterior Bpine of the first 
dorsal fin appears to bo a continuation. 

CENTRO'LOPHUS, a genus of Fishes belonging to the section 
Aeanthopterygii and family Scomberidie. The body is elongate, covered 
with minuto scales; teeth small and numerous; palatine without 
teeth; ono very long dorsal fin. 

C. mono, the Block Fish, has been met with though very rarely on 
the British coast. It is of a black colour, the fins intensely so ; the 
under parts are of a slightly paler hue. The head is rather blunt 
and rounded in front, and tho mouth is small; the eyes ore prominent; 
the body is compressed, and in a specimen 15 inches long is about 
3 inches deep. _ There is a thin elevated ridge on the bock, to which 
the dorsal fin is attached; this fin commences before the middlo of 
tho bock (tiewing it from the side), and extends almost to tho tail; 
the pectoral fins ore pointed; the ventral fins are bound down by a 
membrane; the tail is large and forked; the body is covered with 
very small scales. 

In Mr. Yarrell’s ‘British Fishes,’ one specimen is described as 
being 15 inches long, und another “ measured 2 feet 8 inches in 
length, and weighed 14 lbs. The skin was observod to bo so tough 
as to be stripped from the fish like that of an eel; no air-bladder 
was found. Tho tosto was delicious." They wore caught off tho 
const of Cornwall, and the species is described as having great strength 
and velocity. 

CENTRONO'TUS, a genus of Fishes belonging to the section 
Aeanthopterygii and family Scomberidte. In this genus the spines, 
which in most of the Acanthopteiygians form the anterior dorsal 
fin, are freo or unconnected by membrane; they have all ventral fins. 

The above characters are common to a large number of spocies of 
the Scomberidat, and hence it has been thought convenient to seize 
some minor distinctions for the purpose of dividing the genus 
Centronotua into several sub-genera. In Cuvior’s ‘ R5gne Animal ’ 
they are aa follows Sub-genus Naucrotea, or those in which the body 
is elungnte; the tail carinated at the Bides, and which have two 
free Bpinea before the anal fin. To this sub-genus belongs the Pilot 
Fish (Naucrolta doctor), which is well known for its habit of following 
vessels to a considerable distance in order to feed upon what is 
thrown overboard; and it is under such circumstancos that this fish 
has been occasionally met with on the British coast. It is about a 
foot in length, and of a bluish-gray colour, with five broad bands of 
deep violet. Ita shape is something like that of the mackerel, but 
less tapering towards the head and tail. The pectoral and ventral 
fins are of moderate size, the latter very close together; the dorsal 
fin commences about midway between the head and the tail, and 
continual almost to the latter part; anterior to the dorsal fin there 
are three free spines: the tail is forked. 

Elocotea is another sub-genua. - The specios have nearly the form of 
the one last mentioned, but differ in the head being depressed, the 
tail not carinated, and there being no free spines before the anal fin. 
The next sub-genus, Jjiehia, has free spines before the dorsal and anal 
fins, and the tail not carinated at the sides. In front of the dorsal 
spines there is a single one laid flat and pointing forwards. The 
Scomber amia of Linneeus, a large fish upwards of 4 feet in length, 
which inhabits the Mediterranean, belongs to this section. There are 
two .other species known from the same locality; the one here 
mentioned is distinguished by the lateral line being much curved 
aud forming an S. The last sub-genus, Trachinotus, differs chiefly from 
Lichia in having the profile of the body deeper, and the dorsal and 
anal fins longer and more tapered. 
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CENTROPHORUS. [Squalid*.] 

CENTROPO'MUS, a genua of Fishes belonging to the aeotion 
Acanthopterygii, to the division Thoracic-Perchea, and the family 
Percidcc. In this genus the muzzle is compressed, as in the pike, 
and the head, when viewed from the Bide, ia much pointed ; the lower 
jaw projects beyond the upper; the pre-operculum and operculum 
are covered with scales; the former is dentated, and _ the latter 
unarmed. There are two dorsal fins with a distinct intervening 
space; the anterior one has eight rays, and the posterior eleven; the 
teeth are very minute and crowded; the ventnu fins are under the 
pectorals. 

O. undccimalis, so named from its having eleven rays to the 
posterior dorsal fin, is common throughout South America, where it 
forms a considerable article of consumption, and is known by the 
name of the Sea-Pike; it freqnonts the mouths of great rivers, and 
sometimes oxteuds its course up as far as the fresh water. 

The Sea-Pike grows to a considerable size, and weighs sometimes 
as much us 25 IbB. Tho body is of rather a more elongate form thun 
the common perch; its colour is greenish-brown above and silvery 
boneath ; tho anterior dorsal fin is gray; the other fins are yellowish, 
and finely dotted with black on the edges ; tho lateral line is block. 
This species is the only one of the genus known, and is the Sciiena 
undccimalis of Bloch. 

CENTROPRI'STES (Cuvier), a genus of Fishos belonging to tho 
section Acanthopterygii, and to tho family Ptrcidtr, and belonging to 
tho division with ‘ seven branchial rays and a single dorsal fin.’ This 
genus is distinguished chiefly by tho si>ccies having all the teeth 
liue, rather strong and recurved, and closely set: tho pre-operculum 
is serrated ; and tho operculum is spined. 

C. nigricans , the Block Perch or Black Bass, ia abundant in the 
rivers of the United States, and is much esteemed for tho table. It 
is of a deep olive-green colour above, and pinkish on the uuder parts; 
the dorsal fin is bluish, with pale transverse bands; the other fins 
ore of a deeper hue ; the tail and anal fins are spotted. 



Black Perch (Centropristes nigricans ). 


This species is remarkable for having the tail doubly notched, the 
central and two outer parts projecting. ThiB character however is 
not so distinct in old individuals. Tho young are markod with 
clouded transverse bands. 

There are some few other species found on tho American coast. 
The ono above described is tho Perea variant Mitchell.' 

(Transactions of the. Literary and Philosophical Society of New York.) 

CENTROPUS (Illiger), a genus of Birds belonging to tho order 
Scansorcs. Tho species are natives of India and Africa. They have 
n long pointed thumb-nail, tho same as the larks. Their plumage is 
rigid and spinous. They build their nests in the holes of trees, and 
lay white eggs. They feed chiefly on grasshoppers, and dwell amongst 
reeds and other herbage, and do not often take to wing. Their flesh 
is not pleasant eating. 

CENTU’NCULUS, a genus of plants belonging to the natural order 
Primulaccat. It has a 4-parted calyx, corolla with a subglobose inflated 
tube and patent 4-parted limb, 4 stamens inserted in the throat of the 
corolla; tho capsule many-sccdcd, opening all round transversely. 
Tho only species of this gonus, C. minimus, is a native of Oreat 
Britain. It is a very minuto plant with a prostrate atom, the leaveB 
alternate, ovate, acute; the flowers pale rose-colour, subsossile, without 
glands at the base. It grows in damp, sandy, and gravelly places, 
and is known by the common name of Bastard Punpornel. (Babington, 
Manual of Brit. Pot.) 

CEPHAE'LIS, a genus of plants belonging to the natural order Cin- 
chonacetc. The species are remarkable among other things for their 
flowers growing in close heads, and being surrounded by involuerating 
bracts, which are sometimes richly coloured. They are chiefly interest¬ 
ing from comprehending the plant which yields the Ipecacuanha Root 
of the druggists. This species is the Ceplutelis Ipecacuanha, and is a 
native of the forests of Brazil, growing in close damp shaded places, 
and flowering in the months of January and February. It was also 
met with by Homboldt and Bonpland in tho mountains of New 
Granada. It is a perennial plant, with a weak stem not above 2 or 
3 feet long, and usually lying almost prostrate. Its roots are con¬ 
torted, from 4 to 6 inches long, about as thick as a goose-quill, and 
separating into rings which are about half as thick as the whole 
diameter of the root. The leaves collect about the end of the stem 
or its branches, are of an oblong ovate figure, slightly hairy, from 
3 to 4 inches long, and connected by deeply-lobed fringe-like stipules. 
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The flower-heads are very small, surrounded by green bracts, and 
placed upon the end of a long peduncle; when in flower they are 
said to be erect, but they are represented as being pendulous in that 
state as well ns when in fruit. The flowers are small and white, and 
are succeeded by little purple berries. Tho Puri and Coroado Indians 
chiefly colloct this drug, which furnishes them with a valuable means 
of barter with Europeans. They gather it at all seasons of the year, 
principally however in January, February, and March ; and the only 
care they take is to separate the roots from the stem, to lay them up 
in bundles, and to diy them in tho sun. 

CEPHALANTHE'RA, a genus of plants belonging to the natural 
order Orchidaccte, and to tho tribe Ltmodorea’. It has a converging 
perianth, the lip interrupted, the basal division saccate, jointed to the 
recurved terminal one, the stigma transverse without a rostellum, the 
anthers tervinal, erect, moveable, shortly and thickly stalked, 2-cellod, 
the cells with imperfect septa, the column elongated, the germen 
sossilc, twisted. Three species of this genus are natives of Great 
Britain. 

U. grandiflora, with ovate-lanceolato or ovate-pointed leaves, bracts 
longer than the glabrous germen, lips obtuse, included. It lots white 
flowers, with the lips markod with several elevated longitudinal lines. 
It is found in dense woods, usually on a calcareous soil. 

C. ensifolia, with lanceolate-pointed leaves, bracts much shorter 
than the glabrous germen, lips obtuse, included. Tho flowers are 
white, the lips marked with several elevated white lines and a yellow 
spot in front. It is a rare plant, and found in mountainous woods. 

C. rubra has lanceolate acute leaves, bracts longer than the downy 
germen, the lip acute, as long as tho petal. Tho flowers ore purple, 
tho lip white with a purple margin, marked with numerous wuvy 
longitudinal lines. A very rare plant in mountainous woods. 

(Babington, Manual of licit. Pot.) 

CKPHALANTHUS, a genus of plants belonging to the natural 
order Cinrhonacctc, of which it is ono of the most northern represen¬ 
tatives. U. occidentalis, tho Button-Wood, derives its English namo 
from tho round balls of flowers with which it is covorod in the 
month of August. This plant is common in swamps, ponds, nnd 
stagnant waters, from Carolina to Canada, forming a shrub from G to 
15 feet in height, with a light spongy wood. The inner bark of its 
root is an agreeable bitter, and is frequently used as a remedy in 
obstinate coughs. 

CEPHALA'SPIS, a singular genus of Fossil Placoid Fishes, esta¬ 
blished by Agassiz on specimens from tho Old Red-Sandstone of 
Herefordshire, Forfarshire, &c. The head covering is like tho anterior 
part of a Trilobite. Cephalaspis Lyellii, and V. Lloydii are British 
species. 

CEPHALO'CULUS, Lamarck’s name for a genus of Branchiopoda, 
which he established for the Polyphemus Oculus of Miiller, and which 
he placos next to Cyclops. [BnANCinoroDA.] 

OKPHALO'POPA, MaAthcia of Aristotle, Mollia of Pliny, L'epha- 
lophora of De Blainville, Antliobrarhiophora of Gray, a class of 
Mollusks whose mantle, according to Cuvier, unites beneath the body, 
and thus forms a muscular sac which envelops all tho viscera. This 
boily or trunk ia fleshy and soft, varying in form, being either sub- 
spherical, sub-plano.-olliptical, or elongato-cyliudrical, and the sides of 
the mantle are in many of the species extended into fleshy fins. The 
hond protrudes from the muscular sac, and is distinct from tho body; 
it is gifted with all the usual senses; and tho eyes in particular, which 
arc either pedunculated or sessile, are large and well developed. The 
mouth is anterior and terminal, armed with a pair of horny or calca¬ 
reous mandibles, which bear a strong resemblance to the bill of a 
parrot, acting vertically one upon the other. Its situation is the bottom 
of a subconieal cavity formed by the baso of the numerous fleshy 
tentacular appendages which surround it, and which have been 
termed arms by some naturalists and feet by others. 

These appendages in tho great majority of living species are provided 
with ocetubula—suckers or cupping-glass-like instruments—by means 
of which the animal movos at the bottom of the sea, head downwards, 
or attaches itself to its prey or to foreign bodies. These suckers are 
cither unarmed or armed with a long sharp horny claw, os in 
Onychoteuthis. In tho unarmed acetabulum the mechanism for 
adhesion is so perfect during life that, as Dr. Roget well observes in 
his ‘Bridgewater Treatise,’ "while the muscular fibres continue 
contracted it is easier to toar away the substance of the limb 
than to release it from its attachment; and oven in the dead animal 
the suckors retain a considerable power of adhesion.” The same 
author clearly describes the apparatus by means of which the 
acetabulum exocutes its functions:—“ Tho circumference of tho diso is 
raised by a soft and tumid margin; a series of long slender folds of 
membrane, oovering corresponding fasciculi of muscular fibres, con¬ 
verge from the circumference towards the centre of the sucker, at a 
short distance from which they leave a circular aperture ; this opens 
into a cavity which widens as it descends, and contains a cone of soft 
substance rising from tho bottom of tho cavity, like the piston of a 
syringe. When the sucker is applied to a surface for the purpose of 
adhesion, the piston, having previously been raised so as to fill the 
cavity, is retracted, and a vacuum produced, which may be still further 
increased by tho retraction of tho plicated central portion of the disc. 
Here wa have an excellent description of the. apparatus for ‘ holding 
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9 H,’ bat the explanation atop* ihort of Rowing Low the operation of 
‘letting go’ la effected. We well remember in our youth going for out 
with an old Merman of Dawliah to riait his fioating net* whioh he had 
kid for the pilaharda. A« we looked down into the clear blue water we 
could aee that the number of flah entangled waa great; but to the great 
discomfiture of the fisherman, who ana eloquent on the.oocaaion, 
almost erery other flah waa looked fat the embneee of a cuttle-fish 
plying Ida parrot-like mandiblea to some purpose. The fiaherman 
who teemed to regard these unbidden gueeta at an incarnation of all 
erfl, carried a capacious landing-nett: but so quick wae the eight of 
these Cephalopoda, eo ready were they in letting go and agile in 
darting back or sideways dear of the net, that though the greedy 
creatures lurid on to the last moment, the fiaherman did not aeonre 
above three out of the erowds that had spoiled hie haul. Upon 
mentioning thia to Hr. Owen, he informed us that the muscular 
arrangement enabled the animal, when it woe disposed to let go its 
hold, to push forward the piston, and thus in a moment destroy 
the vacuum whloh its retraction had produced." The same author 
(‘ Cyclopedia of Anatomy and Physiology,’ article 'Cephalopoda’) has 
stated that in the Calamary the base or the piston is inclosed by a 
horny hoop, the outer and anterior margin of whloh is developed into 
a sales of sharp-pointed curved teeth. These can be firmly pressed 
into the flesh of a struggling prey by the contraction of the surrounding 
transverse fibres, and oan be withdrawn by the notion of the retractile 
fibres of the pistdn. [Teuthid-b.] 

Digestive Organs.—The tongue, whloh is beset with horny points, 
lies between the mandibles, and the oesophagus widens into a kind or 
crop whloh leads to a gizzard nearly as fleshy as that of birds. To 
the gizzard suooeeds a third stomach, which is membranous and 
somewhat spiral, wherein the liver, whieh is of considerable volume, 
pours the bile. The rectum opens into the infundibulum. 

Respiratoiy Organs.—These are branchial, and the branchite are 
equal, symmetrical, and protected by the mantle under which they 
are concealed. The infundibulum, or runnel (entonnoir of the French), 
is a fleshy pipe or passage in front of the neck, through which the 
respiratory currents pass and the excrements are discharged. The 
young, os in other classes, respire more quickly than the adult. Dr. 
Coldstream saw an Btedone, one inch and a half in length, breathe 
eighteen times in a minute, while another of the same species, four 
inches in length, breathed only ten times in a minute. 

Circulating Organs.—Tho higher organised Cephalopoda present 
the remarkable ciroumatonce of having three separate ana well- 
oiganised hearts: one for the circulation of the arterial blood through 
the body, the other two for the propulsion of tho venous blood 
through each gill or respiratory organ. Only the first of theae 
hearts, or the ‘ systemic,’ la present in tho Poarly Nautilus, which is, 
according to Owen, tho type of the lower order of the class. In 
both divisions the venous system is characterised by the glandular 
bodies appended to the branchial divisions of the vena cava, or main 
venous trunk. 

Sexual Organs.—Separate and developed in distinct individuals 
It is not determined whether impregnation is effected baTore the 
ova ore excluded, during their exclusion, or afterwards. Cuvier was 
of opinion that fecundation is effected by arrosement, os in the 
majority of fishes. The ovary of the female is situated in the bottom 
of the sae. Two oviducts reooive tho oggs from the ovary, and cany 
them out across two large glands, which envelop them with a viscous 
substanco, and unite them tagethor into bundles like grapes. 

Drain and Senses.—The brain is included in a cartilaginous cavity 
in the head, and gives off on each side a nervous oord, whioh forms 
in each orbit a large ganglion, whence proooed innumerable optic 
nervous filaments. The eye is composed of numerous membranes, 
and covered by the skin, which becomes transparent in front of the 
organ, and sometimes forms folds which perform the office of 
eyelids. Owen has observed that the cornea of Rouia is defended 
by a oiroular fold of integument, whioh oan be completely closed by 
an orbicular sphincter in front of the eye—a structure which is 
probably required in this species in order to protect the cornea 
against the spieula of ioo, with which its native seas abound, 
especially in the summer or thawing season. In the Calamary ( Loligo ) 
on the other hand, there is no tegumeutary fold. The ear is nothing 
more than a small cavity hollowed out on eooh side near the brain, 
without semicircular canals or an external tube, and in this cavity is 
suspended a membranous sao containing a limpid fluid and a small 
oompaot stony substance or otolitho, a sort of ossiculum auditfls. 

Ink-Bags.—The excretion from these bogs is of a deep black, and 
in those species in which it occurs (for it is not common to the whole 
family) it is produced by a gland appropriated to its secretion, and 
reserved in a small bag till the exigencies of the animal call for 
its effusion to cloud the surrounding water in order that it may 
coneeal itself. It has been long considered that the Indian Ink 
imported from China is manufactured from this secretion, but Cuvier 
observes that M. Kdmusat has found nothing in Chinese authors 
confirmatory of this opinion. That it makes an excellent pigment 
oven after having been buried for thousands of years in the earth is 
proved by Dr. Buckland’s fossil ink, wbioh he submitted to a celebrated 
painter, who immediately inquired from what oolourman such good 
sepia might be prooured. 


The skin of tho naked species ia changeable, showing spots which 
brighten and fade with a rapidity superior to the outicular changes 
of the ohamssleon. . 

Pood._Principally fishes and crustaceans; but there is little doubt 

that few animal matters come amiss to theee mpllusks, for they are 
most voracious. 

Geographical Distribution.—Very wide. Hardly any sea is without 
some species of the family. Captain Ross discovered a new genus 
Owen), in the Arotio Ocean, which has since been found in 
our own seas. Fabrioiua describee two species whioh frequent the 
coasts of Greenland. (‘Fauna Grcenlandioa,* p. 381.) 

Utility.—The flesh, especially that of the arms, is eatable, and is 
considered very nutritious. Though neglected in the British Islands, 
it is brought to table in other countries. The arms, out into portions 
and prepared for cookery, are to be frequently seen in the Neapolitan 
market The cuttle-bone is used for erasures, and manufactured into 
'pounce* of the shops. The prepared ink is oapableof being made 
into a pigment That the Naked Cephalopoda formed a favourite 
itiit with the ancients, and were considered not unworthy of the 
most exquisite cookery, there is no doubt (See for instance Athenseus, 
‘ Deipnosoph.’ lib. i. vi, voL i, p. 14: lib. vil lxxxvii. et exxx., voL iii., 
pp. 140 et 199: lib. xlv. xvii, voL v., p. 255, Schweighiiuser’s 
edition.) 

The natural division of the class is into those Cephalopods which 


are naked ( Cephalopoda nuda), and those which are protect. 1 by an 
external shell ( Cephalopoda, tetlacea). Of the former, Sepia, officinalit, 
the Common Cuttle-Fish, may be taken as an examplej and the 
following out will give a general idea of the form of a. naked Ceplialo- 
pod, but this varies in the different genera. In Sepia officinalit the 
soft parts are supported by a firm calcareous bone, the well-known 
cuttle bone of the shops, and in all the naked Cephalopoda (not 
including Ocgthof) now existing, it would appear that some rudiment 
at least of a bony, horny, or cartilaginous support is to be found. 
[SEFIAOiE.] 



The Cuttle-Fish {Sepia officinalis). 

a, Sepia officinalit ; the dotted line ahowe the place and shape of the dorsal 
piece, or cuttle-hone; b, tho lower aide of in acetabulum of Ocioput wlgarit; 
c, of an acetabulum of Meione. 

The Nautilai Pompiliut affords an example of the testaceous 
Cephalopods, or those which sure protected by a shelL [Nautimdas.1 

Profeasor Owen has however shewn the necessity of dividing thta 
order into two groups, whioh he proposes to call Dibranchiata and 
Tetrabranchiata. 

The Dibranchiata are characterised by possessing two branchiae ; 
and to this division all the Naked Cephalopoda belong, such as the 
species of the genera Sepia, to whioh the Common Cuttle-Fish 
belongs, Loligo, Ocioput, Rouia, and Ommatlrephct. 

The Tetrabranchiata possess four branchiae; and to this division the 
Naulilut [Nautilim], and the bulk of the fossil species of Cephalo¬ 
poda known under the names of Ammonites, Ooniatilei, Ceraiilet, Ac., 
belong. The extinct animals of this division are by far the most 
numerous. 

None of the Telrahranehiata exist in the British seas; there are 
however several forms of Dibranchiata, of whioh the following 
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synopsis from Forbes sad Hanley's ‘British Molluscs,’ will give 

an idea:— 

Family, Ootopodida 

Genus, Octopus. [Octopus;] 

O. vulgarim. 

Genus, EUdtm. [Eudone.] 

■ B. cirrhonu. 

Family, Tbuthida 

Genus, StpMa. [Sefiola.] 

& Atalcmtica. 

S. Rondeletii. 

Genus, Rostia. [Rossis.] 

A macrosoma. 

X. Otcenii. 

Genus, Loligo. [Lolioo.] 

L. vulgaris. 

L. media. 

L. marmora. 

Genus, Ommattrephet. [Ommastbephes.] 

0 . sagittatus. 

0 . todarus. 

0 . Eblanec, 

Family, Sepiad®. 

Genus, Sepia. [Sepia.] 

8. officinalis. 

S. bisserialis. 

Genus, Spirttla. [Shbula.] 

S. Peronii. 

Postil Cephalopoda. 

Those are multitudinous, and in the bye-gone ages of the world 
appear to have been powerful instruments for keeping down the 
other tribes of ancient Testacoans, Crustaceans, and even Fishes; for 
many of them—certain Orthocerata and Ammonites for example— 
afford evidence of gigantic dimensions. In the periods prior to the 
Chalk Formation, and at the time of its deposit, they were the 
agents employed for this purpose, and were succeeded in the Tertiary 
period by the Fossil Trachelipods, which are cither entirely absent 
or very scarce in the Secondary and Transition series, while the Fossil 
Cephalopoda occur but rarely in the Tertiary beds. The extinct 
Ammonite [Ammonites], Baculito, Belemnite, Hamite, Orthoceratite, 
Turrilite, and Scaphite, will readily occur to the fossil zoologist as 
some of the ancient class. The Poramini/era, formerly placed by 
D'Orbigny in this class, are now no longer regarded even as Mollusca. 
[Foraminifeba.] 

The following is M. D'Orbignv’s division and arrangement of tho 
class Cephalopoda, including both recent and fossil genera:— 


Order A. Acetabui.ipeba, For. 
Octopoda. Genus, 


Decapoda. 

Fam. Sepiaba?, 
Cuttle-Fishes. 
[Skpiadas.] 


Fam. Loliuidas. 


Fam. Teuthid.e, 
Calamaries. 
[Teuthid-E.] 

Fam. Bei.emnitida;. 
[Bei.emnites.] 


Fam. Spibdi.id.e. 
[Spibula.] 


. and D’Orb. j Dibbanchiata, Owen. 
Octopus, Lam.; Ex.,' 0. vulgaris (fig. 

2506, 2507); 0. ventricosus (2509). 
Elcdone. 

PhUorenit, D'Orb. 

Argonauta, Linn.; Ex., A. Argo (2530, 
2582). 

Cranchia, Leach; Ex., G. scabra (2515). 
Sepiola, Lam.; Ex., S. vulgaris (fig. 

2510); S. stenodaclyla (2511, 2512). 
.Ros*ia,Owen; Kx.,R.palpebrosa(2513), 
Sepia, Linn.; Ex., S. officinalis (2519, 
2520). 

Loligo, Lam.; Ex., L. vulgaris (2518). 
Sepioteuthis, Blain., U. and F. 
Teudopsis, Deslongchamps. Foss. 
Loligopsis, Lam. 

Histioteuthis, D’Orb. 

LepMeuthis, Meyer. 

Jleloteuthis, Munster. 

Jidemnoscfiia, Agassiz. 

Onychoteuthis, Lichtenstein; Ex., O. 

Banksii (2516). 

Enoploteuthis, D'Orb. 

Acanlhoteuth.it, Wagner. 

Kalccna, Munster. 

Ommattrephet, D'Orb. 

Cmotenthis, D’Orb. 

Belmnitella, D’Orb. 

Bdemnilet, i. Acuari. Oolitic. 

ii. Canaliculati. Oolitic, 
iii Jlastati. Oolitic And 
Cretaceous. 

iv. Clavati. Lias. 

v. Dilatati. Neooomien. 
Spirula, Lam. 

Spirulirostra, D’Orb. 

Betoptera, Dis.; Ex., A tepoidca (2584); 
B. belcmnoidca (2585). 


Order B. Tentaculifeba, D’Orb.; Tztrabranchiata, Owen. 

1st Fam. Nactiudje. [Nautiuda.] *• 

Genus, Nautilus; Ex., If. Pomp il imt (2521) ; 
N. scrobiculatus (2582). 

Fossil species, a. Striati. 

b. Radiati, 
e. Lavigali. 

„ LMuites, Breyn, F.; Ex., L. articulatus 
(2581). 

„ Hortolus, Montfort, F. 

„ Nautiloceras, D’Orb., F. 

„ Aploceras, D'Orb., F. 

„ Qomphoeeras, Lew., F. 

„ Ooniocerat, Hall, F. 

,, Orthoceratiles, Breyn, T.; Ex., 0. 

laterals; 

„ Aetinoceras, Brom. 

„ Andoceras, Hall. 

2nd Fam. CtYMENiDM. [Cltmbnidal] 

* Partitions without lateral or dorsal lobes. 

Genus, Melia, Fischer. 

„ Cameroceras, Conrad. 

„ Campulites, Desh.; Ex., C. ventricosus 
(2582, 2583); Phragmocerat, Sow. 

„ Trochilites, Conrad. 

** Partitions with one lateral lobe but no dorsal lobe. 
Genus, Clymmia, MUnster. 

„ Megatiphonia, D’Orb. 


3rd Fam. Ammonitioai. [Ammonites.] 
* Without a dorsal lobe. 


Genus, Oneoceras, Hall. 

„ Cyrtocerai ; Goldfuss; Ex., C. depret- 

sum (2580). 

„ GyroCeras, Meyer. 

„ Cryptoccras, D’Orb. 

** One dorsal lobe. 

Gonus, Stenocei'as. 

*** Partitions angular, not branchod; lateral lobes, 
and one-angular dorsal lobe. 

Genus, Goniatitct [Goniatites] ; Ex., G. trun- 
catus, G. Listeri, G; spirorbit, G. 
Gibsoni. 

i. Linguati. 

ii. Lanceolate; Ex., G. Henslowi 

(2558). 

iii Genu/racti; Ex. G. striatus 
(2568). 

iv. Serrati. 

v. Crenati. 

vi. Acutolatcrales. 

vii. MagnosiUarcs; Ex., G. sublatvis 

(2557). 

viii. NaMtilini; Ex., G. expansus 

(2556). 

„ Ceratites, Do Hsan; Ex., C. nodosus 
(2547). 

**** Partitions branched, one dorsal lobe. 

Genus, Ammonites, Brug. [Ammonites.] 

i. Oolitic Groups. 

Arietes. Lower Lias; Ex., A. 

ohtusus (2538). 

Palcifcri. Upper Lias. 

A malthei. 

Omati. Oxford Cloy. 

Capricomi. 

Coronari. Inf.-Oolite. 

A rmati. Upper Oolites. 

ii. Oolitic and Cretneoous Groups. 
Jleterophylli. D'Orb. 
Macrocephali. 

Pimbriati. D'Orb. 

Planulati. 

iii. Cretocoous Groups. 

Cristati. 

Tuberculati. 

Clypei/ormcs. 

Pvlehelli. 

Rothomagcnscs (2548). 

JDcntati. 

Flexuosi. 

Comprr-ti. ■ 

Anguli tost at i. 

Ligati. 

„ Sraphitet, Parkinson. 

„ Criocerat, L5voill<5; Ex., C. BeuxMii 

(2550). 
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Genus, Toxocerai, D'Orb. 

• „ Baculite*, Lam.; Ex. B. vertebrali* 

(2576). 

„ Plychocera*, D'Orb. 

„ Hamit es, Parkinson. 

. „ TurrilUei, Lam. ; Ex., T. cotlalits 

(2577). 

„ lUteroct.ro*, D’Orb. 

„ Hdiococertu, D'Orb. 
CEPHALOPTERA. [Squalida] 

CEPHALOPTEUU8. [Coracina.1 
CEPHALOPITS. f Antilopk a1 

CEPHALOTA'CEJE, a natural order of Exogenous Plants. It 
consists of but one genus, and that of only one species, tho b'ephalotv* 
follicularit, Australian Pitcher-Plant. It has the following essential 
characters:—Calyx coloured, 6-partcd, with a valvato aestivation ; no 
corolla; stamens 12; those opposito tho sepal shortest, inserted into 
the edge of a deep glandular porigynotts disc ; anthers with a thick 
granular connective, carpols six, distinct, 1-seedod, ovate, erect; 
achenia membranous, opening by the ventral suture, surrounded by 
the persistent calyx and stamens; seed solitary (sometimes two), 
erect; embryo minute, in the base of the axis of a fleshy friable 
somewhat oily albumen. Thu CepKafotui follicular in has small white 
flowers, with a simple scape, bearing a compound terminal spike ; the 
loaves are exstipulato, and have mingled amongst them operculate 
pitchers. This plant, according.to Labillardihre, is alliod to Rosaceir, 
and, according to Jussieu, to Crtutulacea;. Brown places thu order 
between Grateidacetc and Francoacece, Lindley points out its relations 
through the lost order to Pittosporaceie and Surraecniacew, where the 
loaves of tho plants are also converted into pitchors. He also formerly 
placed Dioniva in this order, and observed that it differed little from 
Gephalotv* except in the prosenco of petals, and in the syncarpous 
fruit, with the seeds collected upon a flat central placenta. He 
now places Diontea with Drouracccc and Crphalotm in or near 
Jlanunculaccic. [Dion.ka.] 

In cultivating tho Australian Pitcher-Plant it should bo placed 
iu turfy peat soil either in a box or pot. It should be kept rather 
moist, and this may be effected by placing tho pots in pans of water. 
The plants are always the hoalthicr for allowing moss to grow over 
the surface of tho soil in which they are planted. They can only bo 
increased by seed. 

(Lindley, NaturalSyticm .; Don, Gardener'i Dictionary.) 

OEPHALOTKS. [Chkiiioitkiia.] 

OEPHALOTUS. [Cepiialotacea] 

CHPHEA. [AcAt.Ei-ii.n.l 

CKPHUS. [COI,YMMI)Ai.J 

OEPHIJS, .a genus of Hymonoptorous Insects belonging to the 
family Xijihi/driiihc (Leach). It has tho following characters : - 
Antonme rather long, growing gradually thickor towards the apex; 
head transverse, joined to the thorax by a distinct and rather long 
neck; mandibles exsertod; maxillary palpi long and slender; body 
somewhat compressed, especially towards the apex; ovipositor dis¬ 
tinct, exsertod. 

O. pyi/nunix is common in flowers, particularly buttercups. It is 
about ouu-third of an inch in length ; black, with two yellow fnscisc 
on the abdomon; the palpi and tibia; also more or less yellow. Tho 
larva of this insect is said to live in the stems of wheat. Mr. Stephens 
enumerates ten British species of this gouus, most of which are black, 
with yellow fascine. 

UEPO'LA (Linmcus), a genus of Pishes belonging to tho section 
Acanthoptcryyii and family Ticnioidci. The technical characters of this 
genus are Body much olongated, compressed, and tapering gradually 
towards the tail, which is pointed ; hond (when viewed from the side) 
about tho Baino width as tho body ; snout short and obtuse; under 
jaw curved vipwards; teeth curved and well developed; dorsal fin 
extending from thu head to the tail (which ih pointed); anal fin 
extending thence nearly tho wholo length of the body; branchi- 
ostegous membrane with six rays. 

C. rubcscent, the Red Band-Fish and Red Snako-Fish, has been 
found on tho British coasts, but is not uncommon in the Mediterra¬ 
nean. It is of a pale carmine colour, and varies from 10 to 15 inches 
in length; it is very smooth and almost destitute of scales; tho body 
is slender, muoh compressed, and tapers very gradually from the 
head to the tail. Tho riband-liko and compressed form of the body 
increases with age; tho young are somewhat oval, or almost round. 
The pectoral fins aro small; the ventrals are situated rather anterior 
to tho line of tho origin of the pectorals, and have the first ray spinous. 
Tho dorsal and anal fins both extend to and join the tail, or caudal 
fin (which terminates, in a point), so that they form one continued 
fin. (Yarrell’s 'British FisheB;' Jenyn’s ‘Manual of British Verte¬ 
brate Animals;' Linmcan * Transactions,’ vol. vii., Ac., whore this fish 
was recorded as British for tho first time by Colonel Montagu.) 

G. tamia (Linnceus) is raid to differ from the species just described 
in having a row of hard points along the Bide of the body above the 
lateral line, and in having an inner row of teeth in the lower jaw; it 
is howovor very probably not a distinct species. 

CERADIA, a genus of plants belonging to the Corymbiforous 
division of the natural order CompotiUt. 0. fareata is a half-suoculent 
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plant inhabiting tho most sterile regions of south-western Africa. It 
yields in some abundance a brittle resin-like substance, which gives 
out a fragrant odour when burnt, and has been called African 
Bdellium; it is however a very different thing from tho true 
Bdollium. [Bdellium.] 

CERAMBY'CIDyE, a family of Coleopterous Insects of tho section 
Lonyicornu (Latreille). They aro characterised by the body being 
generally elongate; antennas very long, as long or longer than the 
body; labrum very distinct and broader than long; maxilla) with the 
torminal processes membranaceous and projecting; mandibles mode¬ 
rate ; eyes lunato, partly surrounding the basal joint of the antenme; 
thorax nearly cylindrical, or orbicular, truncated before and behind; 
logs rather long, and generally compressed; tarsi spongy beneath, 
penultimate joint bilobed. 

The Cerambycidte are found in all ports of the globe, but they 
abound most in hot climates, and constitute a very extensive group 
of coleopterous insects, the most striking feature of which is the 
great length of tho antennae. Ono of thoir most important functions 
appears to be to assisl with numerous other wood-feeding insects in 
the removal of old and decaying trees : it is in the larva state princi¬ 
pally that this business is porformed. The parent insect deposits her 
eggs in a hole excavated for the purpose. When these are hatched 
the larva) commence fcoding upon tho wood, and in bo doing excavate 
burrows in various directions, but mostly longitudinal; iu this state 
they frequently live for two or throo years, and tho perforations which 
they make are very extensive. 

The larva) are elongate, broadest towards the head, and taper 
slightly towards tho tail, and aro composed of 13 segments. They 
have 6 legs (situated one on each sido, on tho under port of the three 
anterior segments of the abdomen) which are so minute ns to bo scarcely 
apparent. They move chiefly by means of the segments of the body, 
which have the upper and under surfaces flat and covered with minute 
tubercles. In making their way in the cylindrical or (what is almost 
always tho case) oval burrows, the animal protrudes these parts of 
the segments above and beneath, and thus thrusts itself forward. Tho 
head has the appearance of being composed of two sogments; the 
hinder part is very broad (almost equalling that of the segment iu 
which it is inserted), terminated on each side anteriorly by an angle, 
and separated from the fore part, which is narrow, by an elevated 
ridge; tho jaws (mandibles) arc short and very stout and strong ; tho 
unteunu) are scarcely visiblo; the palpi are small. The first segment 
of the abdomen, or that next the head, is protected by a shield above 
of a horn-like substance. 

The pupte are what is termed incomplete, that is, when the external 
organs (such as the wing-cases, antenna;, legs, Ac.) are each inclosed 
in a separate anil distinct sheath, and “ consequently not closely 
applied to the body, but have their form for the most part clearly 
distinguishable." Tho antenna;, which have been before descrilied ns 
being very long in the perfect insect, are bent backwards, and lie along 
the back of tho pupa until they reach the apex of the body; they aro 
then recurved and extend along the under Bide, and if very long they 
are again recurved, so that they, as well as all the other ports, lie closo 
to tho body. 

The Gerambycidte in the perfect state frequent flowers, especially 
the UmMlifenr.; the large species aro often found on the trunks of 
trees. Different individuals of the same species vary extremely in 
sisso, a circumstance frequently observed iu those insoctB whoso larv.-e 
feed on wood, and arising most probably from the degree of moisturo 
or dryness of the food. 

M. Latreille restricts the genus Gerambyx, to thoBO species which 
havo an unequal or rough thorax, usually spinouH or tubcrculatod, and 
diluted iu the middle at tho sides, with the third, fourth, and fifth 
joints of the autemuo evidently thicker than tho following ones, and 
the remaining joints abruptly longer and thinner. 

V. Kero* affords an example of this genus ; it is about an inch and a 
half in length; of an elongate form, attenuated posteriorly; black; 
elytra with tho apex pitchy, or brown; the thorax is rough and 
shining, and lins a spine on each side. This species, together with 
another belonging to the same genus (C. cerdo), has been found in 
England, but it is extremely rare; in the warm and leinperato parts 
of Europe it is common. The larva perforates the oak, and according 
to Latreille is perhaps the Cossus of the uucients. 

The genus Gerambyx of Mr. Stephens and most of the British 
entomologists is synonymous with that of Gallichchroma of Latreillo, 
whereas tho characters given by him for Gerambyx agree with thoso 
of Jlamaticheru* of English authors. 

Tho Musk-Beetle, which is very common in the south of England 
on old pollard willows, will serve to illustrate the genus Gerambyx of 
Stephens’s 'Illustrations of British Entomology.’ It is about an inch 
and a half in length, of an elongate and somewhat linear form; its 
colour is usually bright green, sometimes blue: the under part of tho 
body is bluish. 

This insect omits a very strong and agreeable odour, which is not 
unlike attar of roses. It certainly bears no resemblance to musk, 
though those who gave it the name of Musk-Beetle appear to have 
thought that it did. 

CERAMBYX. [Ceraubtcid.r] 

CERAMIACEA3. [Aloa] 
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CEHA'MIUS, a genua of Hymonoptoroua Insects belonging to the 
section Diploptera (Latreille), This genus is arranged by Lntreille noxt 
to the True Wasps. It is roadily distinguished by the superior wings 
being flat (not folded ns in the wasps) and having only two cubital 
cells; the labial palpi are longer than the maxillae. [Vespid.*.] 

CEUAPTURUS. [Paiissida] 

CE'RAPUS, a genus of Amphipodous Crustaceans forming the 
sixth division of the third Roction of the order Amjihipoda (Latreille), 
according to Desmarest. The following are the characters of this 
division :—All four antennal very great and strong, and nearly of the 
same length; the upper with four joints, the lower or lateral ones 
with five. 

Say first established this genus, which has the aniennoc hairy, and 
performing in some sort the office of limbs, herein corresponding in 
a degree to tho lower antenna) of the Corophia of Latreille. Feet of 
the first pair small, and terminated by a simple short nail; those of 
tho second pair on tho contrary very large, having a largo, fiat, trian¬ 
gular manus provided with a biarticulated thuqjb, corresponding to a 
well-developed point which represents the immoveable finger in the 
ordinary crustaceans; thoso of the throe succeeding pairs moderate 
and monodactylous, anil the four last longer, more slender, and 
directed backwards and upwards. Body long, linear, demicylindrical, 
composed of twelve segments, the last of which is flattened into the 
form of an oval plate furnished on each side with a small bifurcatod 
appendage at the extremity. Head terminated by a very small 
rostrum. Eyes projecting. 

Example, Cerapus tubvlaris. Like the larval of tho Phryganea; this 
extraordinary crustacean, which is about six lines in length, lives in a 



small cylindrical tube, which is considered to bo that of a Tulndaria, 
oxposing only the head, the four largo antonum, and the two first 
pairs of feet. The h pedes occurs in abundance in tho sea near Egg 
Harbour in the United States, in the midst of Serfulnriic, winch arc 
supposed to form its principal food. (Journal of the Academy of Nat. 
tici. of Philadelphia, vol. i. p. 49, pi. 4.) 

CEUAS1TE, a nativo Chloride of Load. It has a white, yellowish, 
or reddish colour, is nearly opaque, and has a pearly lustre. Its sjie- 
cifie gravity is 7 to 7T. It consists of load 83, and chlorino 14. It is 
found in the Mondip Hills, Somersetshire. 

CERASTES. [VirEKiD.*.] 

CERA'STIUM (from ic*paj, a horn), a genus of plants belonging to 
the natural ordor Caryojthyllacen >. It has a 5-partocl calyx, 5 petals, 
all bifid; stamens 10, 5, or 4; styles 5 or 4; the capsules tubular, 
opening at tho end, with 10 teelli. This is an extensive genus, con¬ 
taining species which are common woods in the temperate climates 
of most parts of the world. Don enumerates 82 species; of theso 9 
aro British. 

C. alpinum, Alpine Mouse-Ear Chiokwocd, has a hairy'ascending 
stem, the leaves ovate, ovatc-oblong, or lanceolate; the flowers few ; 
tho sopals bluntiah, witli membranous margins; bracts herbaceous, 
their margins often narrowly membranous; the capsules, at length, 
twice as long as the calyx. This plant is a native uf the Pyrenees, 
the mountainous parts of Wales and Scotland, and of Melville Island. 
It is subject to great variations, and a number of varieties have boon 
described by Brown, Bentham, and other botanists. 

V. glomcralum has ovate leaves, acute lanceolate sepals, with a 
narrow membranous margin, and, os well as tho herbaceous bracts, 
hairy throughout; the capsule cylindrical, ascending, twice os long as 
tho calyx; fruit-stalks about as long as the calyx. This is a common 
plant in fields and on banks, flowering from April to September. 
The other British species are C. triviale, common in fields; C. semidec - 
andrtim, found in dry places: C. atrovirau, inhabiting sandy places 
and rocks near the sea; C. pumilum, found only near Croydon in 
Surrey; C. tetrandrum, found at Tynemouth aud Shetland; O. loti- 
folium, a rare plant; and 0. arvensc, abundant in chalky and gravelly 
places. 

A few of the species, as O. foment osum, O. grandiflorum, and C. 
Dahunicum aro worth cultivating as border flowers. C. latifolium, 
C. alpinum, and 0. glaciate are adapted for growing on rock-work, or 
in small pots, when they should be placed in a mixturo of loam, 
sand, and peat. They require the same general treatment as most 
hardy plants. The annual species may be propagated by sowing seed 
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in an open bonier in tho spring; the perennial, by dividing the plants 
at the root. 

(Don, Gardener'» Dictionary ; Babington, Manual.) 

, CE RASUS. a genus of plants belonging to the Atnygdaleous divi¬ 
sion of the natural order Rosacea, and including tho Common Cherry 
among its species. It is hardly different from Prunm, there being 
little or nothing to distinguish it beyond its leaves when young being 
folded flat instead of being rolled up. Botanists seem however pretty 
well agreed in looking upon the Cherries ns a genus distinct from 
Plums, and wo follow their example. The species may bo divided into 
the True Cherries, the Bird-Cherries, and the Cherry-Luureis. 

Section I. _ True Cherries. Flowers growing in Umbels or singly, 
or occasionally in short Corymbs; usually appearing earlier than 
the Leaves. 

1. C. Avium (Prunm Arium, Linn.), the Wild Cherry. Flowers 
appearing with the loaves, which aro pale and rather downy under¬ 
neath. Branches when young weak and spreading. Fruit roundish, 
with a soft flesh aud an nustoro juice. A native of the woods of 
Europe and the west of Asia; and in a cultivated form common in 
gardens. In this country it occurs as far to the north ns lloss-shirc, 
where it exists in tho form of a dwarf bush propagating itself rapidly 
by tho roots. The wood is remarkable for the largo size of its medul¬ 
lary processes, which give its longitudinal section a bright satiny 
luHtro, and render it well suited for ornamental cabinet work. In this 
respect it is much superior to the C. vulgaris. When growing in 
gravelly or sharp sandy situations witli a dry bottom, which are the 
only localities whore it thrives, it acquires a very considerable size, 
occasional specimens being sjioken of as much as 80 feet and more in 
height; it is however more commonly seen in tho state of coppice 
wood. To this species we presume all the weeping or weak-brnnehed 
cultivated chcrrios with an acid juice are to be referred either os 
gonuino varieties or hybrid forms; such aro the Merino or Merisicr, 
Morello, Kentish and All Saint, or Overflowering Cherry, which last is 
often mode into a species by systematic writers, anil called C. semper- 
floren*. Some of tho varieties, especially the Doublo-Flowered French, 
as it is commonly called, the Double Merisicr of the French, are 
remarkable for their elegance aud hoauty. O. Avium is tho Cerasus 
nylvest.ru of Ray; and tho O. m arasea, or Mnmsche Cherry, of 
Dalmatia, from which inaraschiuu is prepared, has no speciiic marks 
to distinguish it. 

2. C. vulgaris (Prunm Cerasus, Linn.), the Common Cherry. Flowers 
appearing earlier than the loaves, which aro light green and smooth 
underneath. Branches when young stiff aud erect. Fruit roundish 
or lioartshaped, succulent, more or less firm, and sugaiy. Found wild 
in tho woods of Asia Minor, whore it acquires a very huge size. 
Walsh speaks of it as being still common along the northern const of 
Asia Minor, whence the ‘ original cherry ’ was brought to Europe. 
Ouo variety is chiefly seen in gardens, the other grows in woods in the 
interior, particularly on the banks of the Sakari, the ancient Sangarius. 
Tl»e trees attain a gigantic size; they aro asconded by perpendicular 
ladders suspended from the lowest branches. Walsh measured one 
of them 5 foot in circumferonco (?), 40 feet, to the origin of tho lowest 
branches, and from 90 to 100 feet in full height; this huge troo was 
loaded with delicious, flue, transparent, amber-coloured fruit. Dr. 
Royle considers the cherry wild in Cashmere. It was introduced into 
Europe by the Romans under Lucullus, about half a century before 
the birth of Christ, and lias ever since formed ono of tho most 
esteemed variotes of dessert fruit. It differs from tho genuine form 
of C. Arium in the characters above assigned to it, as also in its wood 
having such small medullary processes that nothing like u satiny 
appearance in it is produced, whatever the direction be in which it is 
cut; hence its grain is plain, and it is but ill suited for cabinet¬ 
makers’ work. It is to be presumed that this oxotic species is tho 
origin of tho sweet largo cherries called Bigarreaus, Guignes, and the 
like, to which must undoubtedly be added the Tartarian Chorrics of 
tho English gardens. That tho two species now enumerated were 
really distinct hi the beginning we have little doubt; but long culti¬ 
vation and their intermixture by hybridising, either intentional or 
accidental, have so confused them that tho gardens are, filled with 
intermediate races, aud their limits aro lost sight of. 

It is hero that the C. juliana and Duracina of modem botanists 
have to be referred ; while their G. caproniana, or acid succulent 
cherries, are probably hybrids. [Cherry.] For a full account of 
these species see Loudon’s 1 Abnretum Britauniciim.’ 

3. C. chamacerasus, the Ground-Cherry. Flowers «n umbels, either • 
with the leaves or earlier. Leaves obovate-lanceolate, shining, cre- 
nateil, quito smooth, with few or no glands. Fruit spherical, acid, 
with stalks longer than the leaves. A dwarf species, never rising 
above 3 or 4 feet high, and in tho gardens usually budded on the 
common cherry at tho height of 5 or fl feet from the grouuil. It is 
not ornamental, and is seldom seen. Its native situations are stony, 
rooky, mountainous places, about tho skirts of woods and in hedges 
in the oastem parts of Europe aud west of Asia; it is common in 
Lower Austria and Hungary. Gmoiin met with it in Siberia, and 
Ledobour in the Kirghis Desert, near Karkaraly, in the Altai. ’ 

4. C. nigra, the Black American Cherny. Flowers in sessile umbels, 
appearing before tho leaves: light piuk. Leaves obovatc-olilong or 
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obovate-lancoolnte, ofton cuspidate, somewhat doubly serrated, with 
or without two glands at the base, slightly rugose. Segments of the 
calyx toothed. Native of tho northern states of the North American 
Union, and extending into Canada and Newfoundland. It forms 
rather a handsome tree, with its loose umbels of pinkish flowers. 
The fruit is os large as a moderately-sized cherry. 

5. C. Pennsylvania!, Pennsylvanian Cherry. Flowers in sessile 
umbels, appearing along with the leaves. Leaves ovate or oval, sharp- 
pointed, smooth, and rather shining, with minute unequal toothings. 
Segments of tho calyx toothless. A native of the more northern parts 
of North America, especially in Canada, where it is common. It forms 
a small tree, very like G. nigra in some respects, but differing from 
that'Spccios in its much smaller colourless flower and smooth rather 
shining leaves, which never acquire the obovate figure so common in 
C. nigra. Tho fruit is that of a bird-cherry, and is said to be sweet. 
V- borealis is considered by Sir William Hooker os being identical 
with this. It is represented in the southern states of the American 
Union by O. urnbellata, which appears to differ chiefly in having 
spinouB branches, more finely serratod leaves, and downy calyxes. 

6. C. lerrulala, the Fine-Toothed Cherry. Leaves oblong-lanoeolate, 
obtuse at the base, tapering to tho point, bordered with fine bristle- 
pointed teeth, thin, and not shining. A native of China, and only 
known in our gardens with double flowers. These are exceedingly 
delicate nnd beautiful, but they appear at so early a season as to be 
liablo to injury from tho spring frosts. 

7. C. pseudocerasus, the Chinoso Chorry. Flowers in hairy looso 
corymbs, appearing before the leaves, with a long hairy tube to the 
calyx. Leaves ovate or obovate, cuspidato, doubly serrated, slightly 
downy on tire veins. A Chinoso species, probably from tho northern 
provinces of that grent empire. It beats a small pole-red sweot fruit, 
which is moro readily forced than that of tho Common Cherry. 

8. U. drpressa, the Sand-Cherry. Flowers appearing a little earlier 
than the leaves, nr about the samo timo, in small compact umbels. 
Leaves obovato-lanceolnte, serrated, glaucous on the under side, bluish- 
green nnd somewhat shining on tho upper. Fruit mucronate. A 
small bush rosemblitig a dwarf almond, covered with profusion of 
small whito flowers in May, and afterwords with small, black, bitter, 
shining, Hliarp-pointod fruit. It is found in Canada and the northern 
part of the United States. 

9. 0. prostrata, the Spreading Cherry. Flowers solitary, or few in 
a cluster, appearing nloug with the leaves, than which thoy aro shorter. 
Leaves roundish-ovate, loosely hairy beneath, deeply and simply ser¬ 
rated. Calyx-tube oblong, sogmonts downy inside. A small prostrate 
bush, found on the soa-coost of Candia, and on the mountains of Dal¬ 
matia nnd Asia Minor. 

10. U. Japonica, tho Dwarf-Almond. Leaves ovate-lanceolate, very 
much tapering to tho point, finely serrated, slightly downy beneath, 
very rugose. Flowers appearing n little before tho leaves in small 
dense clusters. Calyx smooth, boll-shaped, with the segments ns long 
os the tube. A native of Japan, and long known in our gardens ns 
the Double Dwnrf-Almond, one of the most beautiful objects that 
appoar in tho month of March. 

Section If. Bird-Cherries. Flowers growing in long Racemes, 
appearing with or later than tho Lenvos. Leaves deciduous. 

11. C. Mahalrh, the Perfumed Cherry. Leaves roundish ovate, 
deciduous, glaucous on tho underside, simply serrated. Flowers in 
somewhat corymbose racemes not much longer than the lenves. A 
shrub or small tree, remarkable for the powerful and agreeable odour 
of its flowers. It is a native of rocks in the Tyrol, Dalmatia, Car- 
niolia, and Hungary, spreading iilto Asia till it acquires its most 
eastern limits in the woods and hedges of tho southern parts of tho 
Crimea. It is not a particularly ornamental plant, and though per¬ 
fectly hardy is Boldoiu seen in our gardons. The fruit is black, and 
nauseously bitter. 

12. G. Patios (Prunus Padus, Linn.), the Common Bird-Cherry. 
Leaves oblong, cuspidate, rugose, simply serrated, deciduous. Flowers 
in racemos much longer than the leaves. A common species, wild in 
the woods and hedges of the middle parts of Europe, less common in 
the south, and occurring on the mountains of Caucasus and the Altai. 
It is readily known by its deciduous rugose leaves, long racemes of 
white flowers, and round bitter fruit, which is however agreeable 
enough to birds. It is a native of Great Britain. 

13. C. Virginiana, the Choke-Cherry. Leaves ovate or oblong- 
lanceolate, acuminate, serrated, flat, very smooth, shining, deciduous. 
Racemes long, cylindrical, lateral. In nil systematic books ore named 
two American Bird-Cherries, C. Virginiana and C. serotina, to each 
of which nre assigned characters that comprehend so little of a dis¬ 
criminative nature that we find it impracticable to ascertain whether 
two species have really been before the writers on these subjects, or 
whether they have not distinguished under different names specimens 
of one and the same species. 0. Virginiana with the above enameters 
forms a large tree, according to Michaux, in the southern states, 
attaining from 80 to 100 foet in height. It is the Tawquoy-Meen- 
ahtik of the Crecs, according to Sir John Richardson, rising on the 
sandy plains of the Saskatchewan to 20 feet, but extending ns far 
north as the Great Slave Lake (62“ N. Ink), whore it attains the height 
of 5 feet only. Its fruit is not vory edible in a recent Btate, but when 


dried and bruised it forms an esteemed addition to pemmican. Elliott 
adds that its timber is among the best in the United States for cabinet¬ 
makers’ work. In this country it forms rather n graceful though 
roundish headed tree from 20 to 30 feet high, and its shining though 
dociduous leaves give it almost the appearance of an evergreen, 

14. C. serotina, the Late Bird-Cherry. Leaves obovate-lancoolate, 
acute, serrated, channeled, very shining, deciduous. Racemes long, 
cylindrical, lateral. What is thus designated in this place is a plant 
with something of the ospoct of a Portugal Laurel, and as it flowers 
later than the last its fruit is not usually ripened in this climate. It is 
principally distinguished by its leaves being more obovate, never flat, 
but always half-folded up, and with a more shining surface. 

15. G Capollim, Mexican Bird-Cherry. Leaves ovate-lanceolato, 
acuminate, serrated, flat, shining, deciduous. Raoemes terminal A 
native of the mountains of Mexico. 

Section III. Laurel-Cherries. Flowers growing in long Racemes, 
appearing jrith the Leaves. Leaves evergreen. 

16. C. Caroliniana, the Carolina Laurel-Cherry. Leaves oblong- 
lancoolate, acute, serrated, and entire, evergreen. Racemes lateral, 
much shorter than the leaves. It is a native of Carolina, and a very 
uncommon species in the collections of this country. It is said to l>o 
one of the most ornamental of tho trees of Carolina. Its leaves are 
very poisonous. 

17. C. lauro-cerasus, the Common or Broad-Leaved Laurel (cherry). 
Lenves oblong-lanceolato, remotely serrated, somewhat convex, pale 
green, evergreen. Racemes shorter than the leaves. This valuable 
and common evergroon, which now gives half their richness to the 
varied pleasure-grounds of Great Britain ; which is so hardy that no 
frost seems to affect it; which is equally capablo of resisting the 
greatest heat and drought of summer, and which will flourish either 
in tho most exposed or the most shaded situations; is a native of tho 
country near Trebizond in Asia Minor, and was sent from Constanti¬ 
nople to Ecluso in the year 1576 by the imperial ambassador Ungnad. 
Ecluse gives an interesting account of tho difficulty he had in establish¬ 
ing the first plant, which must havo been transmitted at no small 
cliurge; for it is stated to have been six foct high, with a stem as think 
as a man’s arm. (Clausii, ‘ Historio Plantarum,’ p. 5.) A variegated 
and n barren-leaved variety are known in gardens, but the original 
kind is the only one worth cultivating os an object of ornament. It 
is multiplied in tho nurseries by layering, cuttings, and seeds. This 
species is remarkable for the abundance of hydrocyanic acid secreted 
in its leaves. 

18. O. Lusitanica, tho Portugal Laurel (cherryl. Leaves ovate- 
lanceolate, acuminate, concave, dark green, glandless, shining, ever¬ 
green. Racemes lateral, longer than the leaves. A native of Portugal, 
and also found in the Canaries, where it is called Hixa, acquiring a 
height of 60 or 70 feet. According to some the Hixa is a distinct 
spocies; Mr. Barker Webb found that plant on the Serra de Geroz in 
Portugal of the height just stated, while the true C. Lusitanica was 
not above 18 or 20 feet high. This is less hardy than tho preceding; 
it is less easy to transplant, and will not grow so well under other 
trees; nevertheless it is one of the most useful of our naturalised 
evergreens. It produces fruit in abundance in England, from which 
it is readily propagated. 

CERA'TINA, a genus of Hymenopterous Insects of the section 
MeUifera nnd family Apidtr. It has tho following characters:— 
Exterior palpi 6-jointed, interior 2-jointed; antenna: inserted in a little 
fossula, and terminated almost m an'elongated club; mandibles 
sclented, and tridentato at the apex ; abdomen somewhat ovate, 
elongate, narrower towards the base, and destitute of a ventral scopa. 

This genus is included in the section Apis (xx. d. 2 a.) of Kirby’s 
‘ Monographia Apitm Anglia;.’ 

C. ca ndtea (Apis cyanea, Kir.), n little bee, which iB very uncommon 
in this country, and found during the autumn in the flowers of the 
Jacobtar, will serve as an illustration of this genus. It iB about a 
quarter of an inch in length, of a bluish-green colour, and very 
smooth and shining; the fore part of the head in the male is white. 

Spinola states that the femolo Ceratina selects the doad branches 
of the bramble nnd likewise those of the sweet briar, and with 
her mandibles excavates the pith, till a cylindrical burrow of 
considerable length is formed; this is then divided generally into 
eight or nine cells, by partitions formed of the pith which was 
dislodged, mixed with a glutinous secretion. In each cell, as it is 
formed, an egg is deposited; it is then furnished with a portion of 
honey, which serves for the food of tho larva when disclosed. 
The account is given under the name of Ceratina albilabris, which is 
said to be synonymous with the ono above mentioned. He also says 
that the insect is common in the south of Europe. 

(Annales da Mustum tVHistoire Natnrclle, vol. x.) 

CERATI’TES, a subdivision of the Ammonitida, as proposed by 
Haan. It is peculiar to the Muschelkalk. [Qoniatites.] 

CERATO’NIA, a genus of Apetalous plants belonging to the natural 
order Leguminoste. C. Siliqaa, St John’s Bread, or the Carob-Tree, 
is a remarkable plant, found wild in all the countries, skirting the 
Mediterranean, especially in the Levant. At Malta it is almost the 
only tree that grows, relieving the irksomonoas of the white stono 
inclosures by its dark foliage. The pods contain a sweet nutritious 
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palp, and are sometimea seen in the fruiterers’ shops in London; they 
are a common article of food in the countries whero the tree grows 
wild. Pliny calls it Siliqua pnrdulcis. “ At the presont day it is 
sent from Palestine to Alexandria in slup-loodB, and from thence 
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across the Mediterranean, and as far as Constantinople, whoro it is 
sold in all the shops. The pulp resembles manna in taste and con¬ 
sistence, and is sometimes used ns sugar to preserve other substances. 
But tho circumstanco that has rendered it famous is tho controversy 
whether it was not the real food of St. John in the wilderness. Some 
of the fathers assert that the huplSts, or locusts, of St. John were 
some vegetable sulistance; and the p/\i t-yoior, wild honey, the 
saccharine matter of this pod. It is certain tnat the plant grows in 
great abundance in tho wilderness of Palestine, where its produce is 
at this day used for food. It is called by tho AraliH kharoob.” 
(Walsh.) Tlie Spaniards call it Algarobo, and givo its pods to horsos. 
The seeds, which are nearly of the weight of a carat, have boon thought 
to have been tho origin of that ancient money-weight. 

CERATOPHKYa [Ammiibia.] 

UKKATOPHYLLA'CKAS, I forme arts, tho Ceratophyllum Tribe, a 
small and obscure group of plants comprehonding the single genus 
Ceratophyllum, probably a mere section of Urticacea:, with tho structure 
and habit of that natural order modified by the sutsnersed situation 
in which the species live, it has also been supposed to have relations 
with Conifera, tlaloragacece, and Naiadacete. They aro aquatic plants, 
with cellular loaves split into capillary divisions, with monoecious 
flowers, a many-parted inferior calyx, several stamens, a 1-celled 
ovary with a pendulous ovule, and a seed whose embryo has four 
cotyledons surrounding a highly developed many-leaved plumulo. 
Ceratophyllum submersum and C. demersum inhabit ditches in this 
country. Four other spucies aro described. Bchleiden says there 
is but one species. 

CERATOPHYTA. [Polyzoa.] 

CE'RBERA, a genus of plants belonging to the natural ordor 
Apocynaccee, contains among othor poisonous species that from which 
the Tanghin poison of Madagascar is procured The genus Cerbera is 
known by the calyx being leafy, the corolla funnel-shaped, with a 
clavate tube, and five scales on its orifioe, the stamens sessile fust 
below the orifice of the tube, and a 1- or 2-seedod drupe, with a 
fibrous woody stone. 

C. Tanghin, the Tanghin, is described as a tree with lanceolate 
alternate leaves, of a leathery texture, pale-pink flowers arranged in 
corymbose panicles, with a crimson star-like blotch at the orifice of 
the tube, and an oval drupe as large as a peach, of a green oolour 
stained with purple, and not unlike some sorts of mango. Tho 
following interesting account of the plant is given by Mr. Telfair:— 
The kernel of the fruit must be a very powerful poison: it is not 
much larger than an almond, and yet is sufficient to destroy above 
twenty persons. Radaina, the late king of Madagascar, abolished the 
use of it as an ordeaL Whether the custom has been revived by the new 
government I know not. It was with great difficulty that the chief¬ 
tains could be persuaded to admit of the abolition of an usage 
which had existed from time immemorial, and whose unerring efficacy- 
in the detection and punishment of crime had never been questioned, 
until Mr. Hasty, our government agent, had acquired such an influence 
with Radama and his court as to admit of the exposure of its fallacy. 


But this was the work of years; and although Radama was at length 
himself convinced that nothing could bo more unjust than the con¬ 
tinuance of tho practice, he dared not bo far shock the prejudices of 
his peoplo as to order that it should conse. Even tho chief performers 
in the. ceremony, tho Skids, ns they are called at Tanarnriosoo, who 
unite in their own persons the offices of priests and physicians, and 
who administer tho poisonous kernel to the victims, never doubt its 
power of revealing guilt or clearing innocence. The last occasion on 
which it was practised in Radama’s reign, and of which he availed 
himself to effoct its discontinuance, personally regarded his court and 
attendants. The king was affected with a complaint of tho liver, for 
which tho skid prescribed some inefficacious remedies, and os the 
disease became worse Mr. Hasty gave him some calomel in doses 
which he had found by experience to relievo himself under similar 
symptoms. The disease disappeared, but ptyalism was produced, 
and alarmed the king’s family, who believed that ho was pnisonud, and 
insistod that all his immediate attendants should be put to tho ordeal 
of tho tftughin; and the royal skid was most earnest in pressing to 
have it performed, although he himself from his rank ami place was 
among the first to whom it would be administered. In vain the king 
protested that lie felt himself cured, and that the indisposition and 
soreness of the mouth was caused by tho medicines that had relieved 
him, and which would pass off in a few days. The skid insisted, the 
ministers and principal chioftains joined with the family in requiring 
the ordeal, to which the king in spite of his convictions was compelled 
to consent; but at the same time he mode it a condition that this 
should be the last exhibition of tho kind, and he bowoiled the neces¬ 
sity which deprivod him of so many attached dependants whose 
fate ho had predicted, while he protested his conviction of their 
innocence. 

The king’s servants, including tho skid, wero more than twenty in 
number; they were shut up at night separately, and not allowed to 
taste food; tho next morning they wero brought out in procession 
and paraded before the assembled people; tho presiding skid hail the 
tanghin fruit in readiness; after some prayers and superstitious 
evolutions he took out the kernel, which he placed on a smooth 
stone, and with another stone broke down part of it into a soft white 
mass like powdered almonds. The victims wore then brought sepa¬ 
rately forward, each was questioned os to his guilt, and if he denied, 
his arms were tied behind, and he was placed on Iuh knees before tho 
skid, who put a portion of tho pounded kernel on liis tongue and 
compelled him to swallow it. Thus tho kernel was shared among all 
tho king’s personnl servants. On some of the individuals the poison 
began to operate in half on hour or less. The skill takes particular 
notice how they fall, whether on the face, to tho right or loft hand, or 
on the back, each position indicating a different shade of guilt. Con¬ 
vulsions generally come on accompanied with efforts to vomit, Those 
whose stomachs reject the dose at an early period usually recover. On 
this occasion there were only two individuals with whom this was tho 
case. Tho others were thrown in a state of insensibility into a hole, and 
every person present at the ceremony was obliged to throw a stone 
over them, so that their burial was quickly completed. Tho king's 
skid was one of the first that foil. Those that recover aro supposed 
to bear a charmed life over after, and are respected as tho poculiar 
favourites of tho gods. (‘ Botanical Magazine,’ fol. 2908.) 

The plant which yields the Tanghin has lieeu cnlled by Du Petit 
Thomas Tanghinia venenifera. C. At any lute is a native of .Singapore 
and some of tho adjacent islands. The soeds aro emetic nnil poisonous, 
whilst tho milky sap is purgative. Tho leaves and bark aro used as 
a substitute for senna. 

CE'RBERUS, a genus of Snakes, established by Cuvier in his 
division of tho great genus Coluber. In Dr. dray’s arrangement of 
tho Snakes of the British Museum, it is *<T7''2>v 
placed amongst the Hybrida. The 
Ccrberi like the Pythons, next to which rT'l )\A 
they are placed in the ‘ Rhgne Animal,’ rO'H ((VA 
have nearly tho whole of the head PO^-Ac^CO’ 
covered with small scales, and plates 
only between and before the eyes; but 

they are without tho hooks or nails KT)(r/yYVvfci 
near the vent. Cuvier further says AA 

that they have also sometimes simple 

plates at the base of tho tail, but ob- \|{Ml 

servos that whilst he has seen this v A'Afxi V] 

arrangement in one individual, ho has \vV rQ"AVvJ V)v2 Vtwj) 

remarked others of the same species 

which hail them all double; a proof in (VAtly 

his opinion of tho small importance of V iNwnyA\'TS/\VA 
the character. _ 

C. cinereus ( Coluber Cerberus, Daudin), 
the Karoo Bnkailam. Russell, who 

gives the native name above stated, iyPOmVAUvJv/1 

thus describes the species:— r^ * 

“ Abdominal scuta 144, subcaudal ’ lIead of Cerberus. 
squamos 59. The head somewhat 

broader than the neck, yet appears small in proportion to the trunk ; 
a little convex above, compressed on the sides, and projecting into a 
short, obtuse, or subtruncate snout, on which the eyes and nostrils 
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The Kuroo UokuUam (Verbena cinema). 


are situated. The snout is covered with small lamina: of various 
forms; tho rest of the head with small suborbicular cariuatod scales. 
The mouth not large, the jaws nearly of equal length. The teeth 
close sot, regular, small, reflex ; a marginal and two palatal rows in 
tho upper jaw. The eyes vertical, small, orbicular, protuberant, each 

situated in the centre of a 
remarkable circle of small 
triangular lamina:. Tho nos¬ 
trils very small, vertical, near 
to each other, and close to the 
apex of tho rostrum. 

“ The trunk thick, round, 
covered with largo corinatcd, 
broad-oval, imbricate scales. 
The length 3 feet 4 4 inches; 
thickness near tho head about 
3 inches; the inidiUu of the 
trunk 44 inches. The tail 
measures only 8 inches, is a 
little compressed, tapers 
moderately, and terminates in 
an obtuse point. 

“ Part of the head is almost 
black ; the colour of the trunk 
and tail a very dark gray; 
the throat, belly, and under 
part of the tail are of a dusky 
yellow; but tho colour of the 
scuta seemed to havo been 
changed by the spirits." 

Dr. Russell further observes 
that his specimen from which 
our figuro is token was sent 
from Ganjam in July, 1788, 
and that ho never saw ono 
alive. Ue adds that notwith¬ 
standing itB suspicious ap- 
penrance, the want of poison 
organs shows that the snake 
is not formidable. 

C. in:its, tho Horneau Bokiulum, is a native of Borneo. 

O. nnieulnr, the Philippine Bokadam, is a native of the Philippines. 
C. Auatralh, tho Australian Bokodom, is a native of Australia. 
CERCARIA. riurrsouiA.] 

CKRCER1S. lIlVMKNOlTKftA.] 

CERC1S, a genus of plants belonging to tho natural order Lc^umi- 
nornr. C. a Hit/Haul rum, tho Judas-Tree, so called from the tradition 
that it was 111 mil a plant of it, near Jerusalem, that the betrayer of 
our Saviour hanged himself, is a leguminous tree common on tho 
shores of Asia Minor and in all tho East. Dr. Walsh speaks of it as 
abounding in the Levant at tho present day, clothing tho shores of 
the Bosporus and tho sides of Mount Libanus. It is very boautiful 
in nil its stages. Very early in spring flowers of a bright pale red 
burst out before any loaf appears, not only from every part of the 
branches but from tho trunk, piercing the thick strong bark nearly 
down to tho root in n very remarkable manner, and it is for this 
raison called Rod Bud. These buds nro gathered and used with other 
raw vegetables by the OrookB and Turks in salads, to which they 
give aii agreeable colour and taste. It is very common in England, 
where it proves quite hardy, but it does not flower well unless in a 
very sheltered situation, or when trained to a wall. Thoro is a pale 
almost white-floweral variety, and also an American spceioB (C. 
Uanadena'u), but neither is worth cultivation. 

CEliCOCEBUS. [Simiad.*.] 

OERCOMYH. f Rodentia.1 
CERCOPITHECUS. [Simiad.r] 

CEREBELLUM. [Bkain.1 
CEREBRUM. [Bkaix.J 

■ CERIS'OLITE, a native hydro-silicate of Magnesia and Alumina. 
It occurs in globules, in Waeke, or Toadstone, and appears to result 
from its decomposition. 

CEREOFSIS, a genus of Birds established by Latham, and placed 
by him (1802) among the Waders (Qmllatorea ); and (in 1824) next 
to the Swimmers—i’ofmipedn ( Anaerea , Linn.). Thl characters of 
this bird, which Mr. Bennett says has been observed by nearly all tho 
navigators who had visited the south coast of Australia and its 
neighbouring islands from 1792 downw&rchkare as follows :— 

Bill short, olevatod, obtuse, covered by trbroadly expanded cere, 
except at the extremity, which is somewhat vaulted and truncated. 
Nostrils large, situated about the middle of the bill, and open. Feet 
with tarsi (shanks) longer than the middle toe, and bare of feathers 
a little way above the kneeB; great toe artioulated to the posterior 
part of the tarsus; anterior toes polmated, and furnished with 
membranes deeply notched or cut out as it were so as to appear 
scarcely to reach beyond tho half of their length; nails long and 
strong; wings ample; wing-coverts nearly as long as the quills; 
first quill a little shorter than the succeeding ones. Tail feathers 
sixteen. 


C. Novit I/ollandice, the Cereopsis Goose, is about tho Bize of the 
common goose and nearly of the same carriage, with the exception 
of the length of the legs. Temminck gives the length at from 24 feet 
to 3 feet. We select Mr. Bennett’s description:—“ A broad patch on 
the top of the head is of a dull white, and tho rest of tho plumage 
of a dingy gray, deeper on the upper than on tho under parts, having 
the extremity of each of the feathers of theback margined with a 
lighter band, and most of the wing-coverts' and secondary quill- 
feathers marked with rounded dusky spots of from two to four lines 
in diameter. On tho feathers of the back and shoulders the spots 
are much larger, assume an angular or semilunar form, and approach 
more nearly the general colour of the plumage. The quill-feathers 
both of the wings and tail are dusky black throughout tho greater 
part of their extont. The naked extremity of the bill is block; tho 
broddly expanded cere of a light straw or lemon colour; tho irides 
light-hazel; the naked part of the legs raddish-orunge ; and the toes, 
together with their web and claws, and a streak passing for some 
little distance up the fore port of the leg, block." 

Mr. Yarrell having examined one that died in the Zoological Gardens, 
Regent’s Park, states that its trunk wuh much shorter than that of 
the true gocso, and more triangular in its shape. The pectoral muscles 
were large and dark-coloured. Tho trachea was of large but nearly 
uniform calibre, without convolution, and attached in its descent to 
the right side of the neck, as in tho heron and bittern. In tho form 
of its bone of divarication and bronchia:, it most resembled the 
same partin tho geese. The muscles of voice were two pairs; one 
pair attached to the shafts of tho os furcatorium, the other to the 
inner lateral surfuco of tho sternum. Tho lobes of tho liver were of 
largo size, morbidly dark in colour; their substance broke down 
under tho fingor on the slightest pressure. Tho stomach, a true 
gizzard, was of small size as compared with the bulk of tho bird. 
The first duplicating of intestine was 6 inches iu length, at the 
returning portion of which tho biliary and pancreatic ducts entered; 
from thenco to the origin of the cajca 4 feet (5 inches; the cicca 
9 inches each; the colon and rectum together 5 inches; the whole 
length of the intestines was 7 feet 5 inches. Tho stomach and 
intestinal viscera wore landed with fat. 

With regard to its habits Mr. Bonnctt says —“ It is truo that tho 
limitod opportunities that have occurred of observing it in a stato of 
nature have precluded the possibility of obtaining a complete history 
of its habits and mode of life; but the accounts furnished by various 
writers lead diroetly to the inference that it resembles the wild geeso 
of the northern hemisphere as closely in those particulars as in 
general conformation. Wo cannot state with certainty whether it is 
equally migratory; but Captain Flinders, who found it at one poriod 
of tho year so abundant on Goose Island as fully to justify the appel¬ 
lation, adds that it was by no means bo numerous at a different season, 
and this fact nocessarily implies at least a partial change of locality. 
In its manners it appears that it is by no means so shy as our northern 
geese, a circumstance which probably depends on the little disturbance 
that it lias hitherto met with in its native haunts. Labillardifcre tells 
us that many of those first seen by him suffered themselves to be taken 
with tlie hand; but the rost becoming apprised of their danger speedily 
took to flight. Considerable numbers were taken by tho crew of 
Captain Flinders’s vessel, both at Lucky Bay and Goose Island, by 
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knocking them down with sticks, and Borne of them were secured 
alive. According to M. Bailly, those seen by him at Preservation 
Island evinced so little shyness, and suffered themselves to be 
approached so readily, that his boat's crew were enabled to procure 
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without any trouble a sufficient .quantity to victual them during 
their stay. The flesh of these geese, os they are called, is described 
by Bass as being excellent D’Entrecasteaux considered it much 
more delicate than that of the European goose; and Flinders adds 
that on Preservation Island it formed the best repasts of his men. 

“ It would seem that this bird does not often leave the coast to 
visit the interior of the country, for M. Riohe, who was lost by his 
companions for more than two days at Espdranoe Bay, never met 
with it in the course of his wanderings in search of them. M. Bailly 
states that on Preservation Island it takes up its abodo on the grassy 
declivities; and Captain Flinders found it on Goose Island, amongst 
the grass and on the shore: ‘ It feeds,’ he says, ‘ upon grass, and rarely 
takes to the water.’ Its usual weight is from 7 to 10 lbs. According 
to Mr. Boss it has a deep, hoarse, clanging, and though a short yet 
an inflected voice; and to the accuracy of this observation we can 
ourselves bear testimony.” 

This bird has lived and bred in the Gardens of the Zoological Society 
in Regent's Park, where thero are at present several living specimens. 
Our drawing is from a pair with a brood hatched in the Gardens. 

CE'BEUS, a genus of plants belonging to the natural order 
Cactaceie. It is characterised by its sepals being very numerous, 
imbricate, adnate to the baso of tho ovarium, united into an elon¬ 
gated tube, outer ones shorter and like a calyx, middle ones longer 
and coloured, innermost ones petaloid; the style multifid at tho apex; 
the borry aroolate, tubercular, or scaly from the remains of the sepals. 
The species are fleshy grotesque shrubs, with a woody axis and soft 
interior. They possess angles which are vertical and covered with 
bundles of spines. The flowers are largo, arising from the angles of 
tho spines. They are called Torch-Thistles. 

O. senilis, the Old Man Torch-Thistle, is an erect plant, having a 
stem with 20-25 vortical riba, covered with fascicles of bristlos, each 
fascicle containing from 15-20 radiating hair-formed curled bristles. 
Its long gray bristles give it tho apnearanco of the head of on old 
gray-haired man. It is a native of Mexico. 

0. flagdliform.it, the Creeping Cercus, haB prostrate stoma with 
about 10 angles. It is very common in our gardens, and its trailing 
stems requite the support of trollis-work. It bears an abundance of 
beautiful rod and pink flowers. It is a native of South America, 
though now naturalised in Ada and Africa. 

C. grondiftoms, the Night-Flowering Cereus, has rooting stems, 
with 5 or 6 angles and fascicles of bristles, with 5-8 in euch fascicle. 
It is a native of the West India Islands, and is found in many parts 
of the mainland of South America. This plant when cultivated 
produces very largo beautiful sweet-scented flowors. They are how¬ 
ever of short duration, remaining open not more than six hours. 
They generally begin to open between seven and eight o'clock in the 
evening, and are fully expanded by oloven or twelve, and before the 
next morning they are quite faded. 

O. speciosissimus is an eroct plant, 8-1 angled, tho angles toothed, 
the prickles subulate, straight, rising from a white toinentum. It 
is a native of Mexico, but is very commonly cultivated in our gardens, 
on account of its large flowers, which are of a beautiful scarlet, the 
inner petals having a violaceous colour. Nearly 100 species of this 
beautiful genus of plants have been described, and a fine collection 
of them exists in the Royal Gardens at Kow. They are of easy 
culture, and require the same general treatment as the ordor to which 
they belong. [Cactackas.] 

CE'RIA, a genus of Dipterous Insects belonging to tho family 
Syrjihida:. It has the following characters:—Hoad longer than the 
thorax; antennao longer than the head, inserted on a petiole, the 
second and third joints forming on oval dumb ; stylet terminal and 
short; abdomen cylindrical; submarginul nervure of the wings much 
bent, and throwing out a rudiment of another nervure. 

Five species of this genus are known; the colouring is black and 
yellow, which, together with an elongated and somewhat ovate form 
of body, gives them a resemblance to wasps. Only one has been 
discovered in England, and that is extremely rare—it is tho Ueria 
conoptoidce, and is about half an inch long; black, front of the hood 
yellow in the male, black and yellow in the female; petiole of the 
ontennss elongated and yellow beneath; sides of the thorax with 
yellow spots; scutellum yellow, with the apex black; tho Becond, 
third, and fourth segments of the abdomen, with their margin, of 
the same colour; logs yellow; exterior margin of the wings brown. 
It is also found in France. It appears not to have beon found 
abundant anywhere. 


bundant anywhere. 
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CERIUM, a metal not found pure in 


CERIUM, a metal not found pure in nature. It occurs in several 
minerals, of which the following are the most remarkable — 

1. Gertie, found near Riddarhittan, in Sweden. It occurs amor¬ 
phous. Its colour is pale dull red, sometimes grayish, and its streak 
is white; its lustre is resinous, slightly translucent, and sufficiently 
hard to give sparks with steel, or 5‘5. Specific gravity, 4-912. 

According to Hitaingcr it consists of— 

Silica.18 

Peroxide of Cerium.68‘69 - 

Peroxide of Iron.2 

Lime.. . . . 1-25 

Water and Carbonic Arid .... 9-0—99-44 

NAT. HIST. DIV. VOT, I. 


In tho opinion of Dr. Thomson it is a hydrous silicatod peroxide 
of Cerium. 

2. Corine, found as above, occurs massivo and in imperfect crystals. 
Colour brownish-black, stroak brownish-gray, opaque, with an imper¬ 
fect metallic lustre. Hardness 6-5 to <J-0. Specific gravity, 4*173 
Composition according to Berzelius:— 

Silica.80-07 

Oxide of Cerium.2819 

Oxide of Iron.20-7 

Oxide of Copper.0-87 

Alumina.11-07 

_ Lime.. 

Volatile Matter.0-4 

100-42 

8. Allantfe, found at Alluk, East Greenland. It occurs massive, 
and crystallised in tho form of a doubly obiiquo prism. Fracture 
imperfect conclioidal. It is opaque, with an imperfect metallic lustre. 
Colour brownish-black, streak greenish-gray. Hardness, Specific 
gravity, 4. It is composed, according to Stromeycr, of - 

Silica.33021 

Protoxide of Cerium.21-6 

Protoxide of Iron.15-101 

Protoxide of Manganese . . .. 0-404 

Alumina.15-220 

Lirao.11-08 

Water.3. 

99-432 

4. Manazite, found near Slatoust, Russia; also in the United States, 
where it occurs in small brown crystals, disseminated through mica- 
slate ; at Norwich, Connecticut; at Chester, Connecticut; and York 
Town, New York. It is brittle, has a hardness of 5, *ud specific 
gravity of 4-8 to 6-1. It is composod of— 

Oxide of Curium.2(1'00 

Oxide of Lantauium.23-04 

Thorn.17-95 

Phosphoric Acid.28-05 

Oxide of Tin.2-ol 

Protoxide of Manganese.I -09 

Litno.1-07 

99-21 

5. Oryplolilc is a phosphate of the Oxide of Cerium in minute 
prisms. It is found with the apatite of Areudal, Norway. It has a 
pale wine-yellow colour. It has a specific gravity of 4-6. 

Orlhite is another mineral with Cerium [Ohthitk] ; so also are Yttro- 
ceritc [Yttrookbitk] and Pyrochlore [•PyroohlobeJ. 

CEltNUA, a genus of Fishes belonging to the section Acantho- 
pterggii and the family Percidte. It includes tho Hullo or Pope, a 
British fish, which has also been numed A ccrina vulgar in and Perea 
Cornua. The geuerie character of A ccrina, ns given by Yarrell in his 
‘ British Fishes,’ is ns follows :—“ Dorsal fin single, elongated, the 
rays of tho first portion spinous, the others flexiblo; brnnehiostegous 
rays seven; teeth, very small { uniform, numerous; head without 
scales; suborbital bone and pre-operculum indented; operculum ending 
in a single point. 

In Acerina vulgaris, the Ruffe or Pope, the prevailing colour of tho 
upper part of tho body and head is a light olivo-brown, passing into a 
yellowish-brown on the sides, and becoming, almost silvery-white on 
tho belly. Tho lateral line prominent and strongly marked. Small 
brown spots aro disseminated over the back, dorsal fin, and tail, 
assuming on the latter, from their arrangement, the appeurance of bars; 
pectoral, ventral, and anal fins, pale-brown. This fish is an inhabitant 
of fresh waters, and closoly allied to the perch. It was first described 
by Dr. Caius, who called it Asprcdo, being a translation of our word 
Ruffe (rough), which is applied to this fish on account of tho harsh 
feel of its denticulated scales. It is common in all tho rivers of 
England, especially the Thames, the Isis, and Com, and is found in 
the colder parts of the European continent. It is like the porch in 
its habits. (Yarrell, British Pishes.) 

CERO’COMA, a genus of Coleopterous Insects, belonging to the 
family Gantharidm (Latreille). It has the following characters;— 
Antennto short, 9-jointed, tho basal joint as long as the two following; 
the second and next joints in suooession are short and gradually 
increase in width to the apex of the antenna); tho terminal joint 
forms a distinct ovate knob; palpi moderate, all the joints of nearly' 
equal width—such ore the characters of the females. The malos have 
the antenna) short, thick, and the joints extremely irregular in shape 
and size; those towards the base are uncommonly large, the terminal 
joint forms a large flattened knob, the joints immediately adjoining 
are the smallest; the palpi are also very much developed, the basal 
joints being very large. The head ana thorax are rounded at the 
sides, and of about equal width; the elytra are narrow, somewhat 
linear, elongate, and soft. 

The species of this genus are remarkable for the extraordinary 
antenna) of the males. They aro European, and make their appear¬ 
ance during the summer months, frequently in groat numbers in tho 
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some spot, Thoy are found on flowers, particularly those of tho wild 
chamomile, Ac. 

C. Schnrfferi is about half an inch in length, and of a bright golden 
green above, or bluish; the legs and antennae are yellow. In the 
femalo tho baao of the thighs and the tarsi are black. The colour of 
this species and the texturo of its wings closely resemble that of the 
common Blister Beetle. The general form of the body is not very 
dissimilar: it is of a smaller size. This species is common in France. 

CEROPILES. [PoHravs.] 

CERO'XYLON, a genus of plants belonging to the natural order of 
Palms. C. Andicola, tho Wax-Palm of South America, is one of the 
most remarkable plants in the large natural order to which it belongs. 
It is a species with pinnated leaves and panicled polygamous flowors. 
Its calyx consists of threo small scales; the petals are also three, but 
much larger and sharp-pointed. Tho stamens are numerous, with 
very short filaments. The fruit is a little round drupe, with a singlo 
seed of the same figure. 



This plant has received from the American Spaniards the name of 
Palma de Cera, or Wax-Palm, on ocoount of tho abundance of that 
substance yielded by the stem. It grows, according to Bonpland, in 
that part of tho Andes which separates the valley of the Magdalena 
from that of the river Cauca, in 4° 85' N. lat. Below the snow¬ 
capped mountains called Tolima, San Juan, and Quindiu, especially 
tho last, the Ceroxylon grows in all its grandeur, elevating its majestic 
trunk, coated with a thick incrustation of wax, to the height of 180 
feet among the most rugged precipices of the wild region which it 
inhabits. Unlike the neater port of the palm-tribe, this species avoids 
the heat of tropioal plains, and seems incapable of existing except in 
regions where the temperature is lowered by elevation in the air and 
the contiguity of perpetual snow. It is Boid to make its first appear¬ 
ance on the sides of the Quindiu, at a height equal to that of the Puy 
de Dome or the passage of Mont Cenis; this is higher than the region 
of Cinchonas, and so cool that Humboldt does not estimate the mean 
temperature of the year higher nt tho utmost than 66° or 68° Fahr., 
which is at least 17 degrees lower than the mean temperature of palm 
countries. It does not extend over more than 15 or 20 leagues of 
country altogether. Its roots are fibrous and very numerous, the 
malu root being thicker than the stem itself. The trunk is distinctly 
marked by rings causedjby the fall of the leaves, which are from 18 to 
20 feet long. The spaces between the rings are pale yellow, and smooth 
like the stems of a reed, and covered with a wick coating of wax and 
This substance, melted with a third of fat, makes excellent 
candles. Vauquelin ascertained that this vegetable matter consists of 
two-thirds resin and one-third wax, which is only a little more brittle 
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than beea-wax. The only parallel among palms to this property of 
exuding wax occurs in a Brasilian palm with palmated leaves, called 
Carnauba. 

CERTHIA. [Ceuthiad.*:.] 

CERTHIADjE, the Creeper Family, a family of birds placed by 
Mr. Vigors under his order Scantoru, or Climbing Birds. “ The genus 
Certhia," writes that author (‘Linn. Trans.,* vol. xiv. p. 461), “as 
originally instituted by Linnoms, contained, besides the true Certhia 
and its congeners, which form the extreme family of the preceding 
tribe (Picidoe), all those birds whose slender and gradually curved 
bills and delicate formation of body, added to their practico of 
employing their tongues in taking their food, indicated a strong 
affinity to each other, and which have since been particularised by 
authors under the various names of Nectarinia, Cinnyrit, Drepamit, 
Ac. To the group thus known and described by the Swedish natu¬ 
ralist, later ornithologists, who have strictly followed his steps, have 
udded another, discovered since his time in Australasia, similar in 
habits and manners, and now distinguished by the generic title of 
Mdiphaga. The whole of the birds, however, thus united by close 
affinities, and as such generally brought together by systematic 
writers into one conterminous series, are decidedly divisible into two 
distinct groups, naturally arranging themselves under different sub¬ 
divisions of the order. The family of Cerihiadte live upon animal 
food; while the remaining gonera of the Linmcan Certhia subsist 
chiefly upon vegetable juices. The tongues of each, though similar 
in being more or less extensible, and in being the medium through 
which they ore supplied with food, are equally distinct os the nature 
of the food itself. Thoso of the former are s'hnrp and of a spcnr-liko 
form, ns if to transfix the insects which are their prey; whilo thoso 
of the latter aro divided into tubular filaments, which appear exclu¬ 
sively adapted to tho purposes of suction. In other particulars they 
oxhibit an equal difference. Tho Certhiadre climb, and their feet are 
of a conformable structure; but the feet of the suctorial birds aro not 
only in goneral unsuited to that purpose, but they become gradually 
weaker, and of Icbs use as they come nearer the type of tho tribe, 
where they aro so short and Blightly formed os to be serviceable only 
in perching, when tho bird is at rest. .... Tho two groups of 
the Linmcan Certhia are disposed in the separate departments to 
which the distinct nature of their food and habits more immediately 
unites them; while at the same time, by their forming the extremes 
of their respective tribes, and touching each other at the corresponding 
points of the circles in which thoy are arranged, their obvious affinities 
aro preserved inviolate. 

“In addition," continues Mr. Vigors, “to Dendrocolaptes, and 
tho true Certhia of the present day, the family before us consists 
of a variety of genera which 'are strongly united by thoir corre¬ 
sponding habits. Among these, Climacteric, Temm., and Orthonyx, 
Temm., j)reserve the strong shafts of the tail-feathers, which are 
carriod on to them from tho true Pici. This construction gradually 
disappears in the remaining groups of the family; but the strong 
hind toe, and the tongue more or less extensile, and serving to spear 
their prey, is still conspicuous. Among Buch groups wo may particu¬ 
larise the Tichodroma, Ill., and Ujmpa, Linn., together with tho 
Linmcan Sitta, and the conterminous form of Xenopi, Ill. Here also 
may bo associated the Opetiorhynchw and Anabates of M. Tcmminck, 
as also the Oxyrhynchus of tho samo author. Tho genus may bo 
observed to be connected with thoso groups of tho present family 
which are united with tho genus Yunx of- the preceding; it is a 
perfect Wryneck, as justly asserted by M. Temminck, with a Creeper's 
foot.” 

Mr. Swainson (‘ Fauna Boroali-Americana,' vol. ii.) places the genus 
Troylodytct (WreuB) among the Ccrthiadw, which family he also places 
under the Scmeoree. 

Cuvier, the Princo of Canino, and Lesson, arrange the Ccrthiadm 
under the Tenuiroetrcc. 

Tho character of the Family is os follows :—Bill sometimes very 
much curved, sometimes but little, sometimes nearly straight, 
rounded, slightly compressed, pointed; tongue simplo, cartilaginous 
at the extremity; tail-feathers generally worn at tho end. (Lesson.) 
The following are the genera enumerated by Lesson:— 

Certhia. Bill modetately long, morff or less curved, triangular, 
compressed, slender, pointed; nostrils basal, partially closed by a 
membrane; wings short, fourth quill longest; tail-feathers stiff, a 
little curved, pointed at the end. 

C. familiarii (Linn.). The Creeper, Common Creeper, Tree- 
Creeper and Tree-Climber, C. familiarit (Linn.), is, according to 
Belon and others, the KipOiot of Aristotle (book ix. 17). It is Lo 
Grimpereau of the French ; Picchio Piccolo, Piochietto, Ram- 
pichino, and Piccio Rampichino, of the Italians; Baumlaufer, 
Kleinero Grau-Specht, or Kleinste Baum-Hacker of the Germans; 
Krypare of the ‘Fauna Suecica;' and tho Grepiaaog of the ancient 
British. 

It has the bill about half an inch long, slender, and curved; head 
and neck above streaked with black and yellowish-brown; a white 
line above each eye; iridos hazel; back, rump, and scapulars 
approaching to tawny; quills dusky, ripped and edged with white 
or light brown; coverts dusky-brown and yellowish-white, producing 
a variegated appearance; a yellowish-white bar across the wing; 





Creeper [Certhia familiar!*). I 

The Creeper is a most restless and active little bird, ever on the 
alert, and climbing up and about the trunks und branches of treeB 
intent on picking up its insect food. Though comparatively common, 
and a constant resident in Britain, it is not easily seen, for its activity 
in shifting its position makes it very difficult to follow it with the 
eye. At one instant it is before the spectator and the next is hidden 
from his view by the intervening trunk or branch, to the opposite 
Hide of which it has passed in a moment. The form of the tail and 
organisation of the foet are beautiful adaptations for this sort of rapid 
locomotion. Its note is monotonous, ana'often repeated. 

It builds its nest in the hole or behind the bark of decayed trees, 
forraod of dry grass and the inner part of the bark, lined with small 
feathers, in which six or eight eggs are deposited. While the female 
sits on these she is regularly fed by the male bird. 

It iH found in Great Britain and the continent of Europe. Pennant 
says that it migrates to Italy in September and Ootober. Latham 
states that it is found in various ports of Germany and elsewhere on 
the Continent, and is also said to inhabit North America. This is 
confirmed by the Prince of Canino, who, in his ‘ Specchio Compara- 
tivo,' notes it as common and permanent near Borne, and rare near 
Philadelphia. 

Tenuninck is of opinion that the C. hrachydactyla of Brchm is 
identical with O.familiaru. 

Ticltodrotna ( Petrodroma , Vieill.). Bill longer than the head, 
triangular at the base, slightly bent, rounded, entiro, and depressed 
at the point; nostrils horizontal; tail-feathers nearly equed, with 
ordinary shafts; wings long; fourth, fifth, and sixth quill tho longest; 
T. muraria, C. Bonap.; T. phamieaptera, Temm.; C. muraria, Linn. 
This bird is the Grimpereau de Muraille, Pic de Muraille, Termer, 
Eschelette, and Echelette, of the French; Piochio Muraiolo and Picchio 
di Muro of the Italians; Hauer Baumlaufer of the Germans; and 
Wall-Creopor of Latham. 

The summit of tho head is of a doep ash-colour; napo, bock, and 
scapulars bright ash ; throat and front of the neok deep black; lower 
parts blackish-ashj coverts of the wings and upper part of the extorior 
barbs of the quills bright red; extremity of the alar quills block— 
these quills have two large white spots disposed upon the interior 
barbs; tail black, terminated with white and ash; bill, iris, and feet 
black; length 6 inohes € lines. Such is Temminok’s description of 
the male in its nuptial or spring dress. 

The female, according to the some author, has the summit of the 
head of the same bright ash as the back; the throat and front of the 
neck white, slightly tinged with ash; and the rest of the plumage 
like that of the male. 

It is a native of the Bouth of Europe. Tolerably abundant, in Spain 
and Italy, always on the most elevated rocks, and very rare in tho 
mountains of moderate height. Never found in the north, according 
to Temminck. The bird is common in Provence; and the Prince of 
Canino notes it os permanent and rather, rare near Borne; where it 
may however be seen creeping on the outward walls of St, Peter’s. 
It is not a British bird, at least it has never been recorded as such. 

Temminck says that what the Creeper does upon trees the Wall 
Creeper does against the vertical faces of rocks, on which it sticks 


Wall-Creeper ( i'ichodroma muraria). 

tho trunks of trees. It fecdB on insects, their larva, and pupa, and is 
particularly fond of spiders and their eggs. Belon has figured his 
example dinging to a pillar with a spidor in its bill. The nest is 
made in clefts of the most inaccessible rocks, and in the crevices of 
ruing at a great height. 

The bird moults twice a yoor. It is in the spring only that tho 
male has tho black on the throat, and this ornament disappears before 
the other feathers fall. The females moult also twice, but without 
changing colour, which makes it impossible to distinguish tho sexes 
after pairing and breeding time. The young may be distinguished 
from their parents bofore their first moult, hut in wintor no difference 
is observable. (Temminck.) 

Dendrocolaptt* ( Dendrocupus , Vieill.) Bill long or modorato, com¬ 
pressed laterally, rather strong, convfcx, straight or curved, or only 
curved towords-tho oxtremity, pointod; nostrils lateral, round, open ; 
tongue short and cartilaginous; third, fourth, nnd fifth quills tho 
longest; tail-feathers stiff, pointed; hind toe shortest; claws- very 
much curved, channeled. 

J). procurvut (Temm.), D. trochiloroatria (Wieil), is the size of tho 
blackbird. Bill strongly curved, and nearly 20 lines long; tail 
graduated, and each foathcr terminated by a stiff ]H>int; general 
colour cinnamon, passing into dirty ruddy gray on the head and 
belly; there are numerous white sxiots on the hood and neck. It is a 
native of Brazil. 
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Dmdrorolapte! procurtut. 

Climaeterit. Bill short, weak, very much compressed throughout 
its length, but little curvod, oval shaped; mandibles equal, pointed ; 
nostrils basal, lateral, covered by a naked moiqbrane; feet robuBt; 
tarsi of the length of the middle too, which us well as the hallux are 
extraordinarily long; claws largo and ourved, channeled on the sides, 
subulate, very muon hooked; external toe united up to the second 
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artioulation, the intomal toe aa far as the first; lateral toes very 
unequal; wings moderate;' first quill short, second shorter than the 
third; which last and the fourth are the longest. (Temminck.) 

C. Ficumnut. The summit of the head is deep gray; nape and 
neck bright gray; wings and two middle feathers of the tail brown; 
a large nankeen-coloured band passes nearly through the middle of 
tho quills; tail-feathers black, except at their origin and extremity; 
throat and cheeks dirty white; breast gray; feathers of the lower 
parts white in the middle, bordered with brown; lower coverts of the 
tail Isabella-colour, marked with transverse brown spots; length 6 
inches 6 lines. (Temm.) Locality, Timor, Celebes, and the north 
const of Australia. 

This genus bears a strong relation to the Soui-mangas. 
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Fumariut (Opetiarhynchm), Tomm., Figuliu, Hpix. Bill shorter 
than the head, ns wido os it is high, compressed laterally, but little 
curved, entire, pointed ; tongue moderate, straight, worn at the 
point; wings feeble. (Vioillot.) Type, Meropt ruftte, Grnel. 



Furnari tu ru/ut. 

F. fuliginbtut, Lesson (C. antarctica, Oarnot). 

“ Tho genus Fumariut,” writes M. Lesson, “ was established by 
M. Vioillot for the reception of some small birds of Paraguay, the 
most celebrated among which have been placed among the Thrushes, 
the Creepers, the Bee-Eaters, and the Promtropiaa. The most 
anciently known, the Fournier of Buenos Ayres (Meropt rufut. OmeL; 
Fiyvlut albogularit, Spix), is often noticed on account of the manner 
in which it constructs its nest, namely, in the form of an oven (‘ four ’), 
whence comes its name. On this point we know nothing of the 
habits of the Fournier Brun, which lives in South America, and 
which approaches much in other respects to Meropt rufut, figured by 
Commerson under the name of Jlomero Bonarientium and of Turdut 
furnifaber, and which' is Baid to be on object of veneration at La 
Plata. As it ought to be, tho genus Fumariut should only oontain 
tho three species indicated by D’Azara, and that which we odd under 
tho name of Fumariut fuliginotut. 

“ This bird is five inches and a half in length; the bill is eight 
linos long, the tarsi an inch, and the tail two inches eight lines. The 
bill is slightly compressed, convex above, with the upper mandible 
slightly curved, entire, and exceeding the lower one; the tail is nearly 
rectilinear, composed of twelve feathers; the legs are feathered down 
to tire tarsi, which arc slender, elongated, with large but little appa¬ 
rent scutella; the middle toe is longest, the two outside ones 


nearly equal in length, and the external toe is united with the middle 
too at its baso; the claw of the posterior toe is double the length 
ofitho anterior toes, which are very much compressed at the sides, 
curved, and pointed. Tho entire plumage of the bird is a clear 
fuliginous brown, spread equally over all the parts of the body, the 
neck alone exhibiting yellow and brown ill-defined stria); the under 
side of the toil is of a bright gray-brown; a yellow band of deeper 
tint occupies the middle of the great quills, and forms a kind of 
scarf when the bird is in flight; the extremity of the quills is a little 
deeper than the rest of the plumage, and their external border is a 
shade brighter.’’ (Lesson.) 

The P. fuliginotut inhabits the Malouino Islands. It lives upon the 
beach, where its familiarity and fearless disposition permits approach 
till it may be almost touched with the hand. Its sombre plumage 
has caused it to be mentioned under the name of Merle in the narra¬ 
tives of some voyages. Pemetiy, who sojourned at the Malouinea, 
thus describes it: “This bird is so tame that it will almost fly upon 
tho finger; in less than half an hour I killed ten with a small switch, 
and almost without changing my position. It scratches in the 
goemons (fucus) which the sea throws upon tho beach, and there eats 
worms and small shrimps, which they call sea-fleas (puces tie mer)." 
“ Its flight is short. When disturbed it contents itself with flying 
two or three paces farther off. Its habits are solitary.” (Lesson.) 

Ciercha. [Nectawiiid.*.] 

IHcwum. Bill pointed, bent, of the length of the head, depressed 
and widened at the base. 

Tho species forming this genus, instituted by Cuvier, are small, 
oriental, havo more or less of scarlet in their plumage, and differ from 
tho true Oerthiir, inasmuch as their tails are not worn, nor do they 
creep. It is questionable whether they do Dot belong to the Necta- 
rinulm; but their position will principally depend upon their habits 
and tho form of their tongue. Cuvier places the genus next to Lo 
Fournier (Meropt rufui) and under Nectarinia. 





JJicaum erythronotut. 

CERTH1LAUDA. [Ai, addin*:.] 

CERUSE, a name for White Lead. [Lead.] 

CERVANTK’SIA, a name given by Ruiz and Pavon to a genus of 
plants, in honour of their immortal countryman Cervantes. Ono of 
the species, C. tomeniom, is a native of Poru, and yields seeds which 
are eaten in the snme manner os almqnds in Europe, or the Quandary 
Nut (Futanut aeuminalut), another, Santalaoeous plant, in Australia. 

CERVICOBRANCHIATA, an order .'of Molhuca, in De Bhunvillo’s 
arrangement, including tho genera PateBatFiuureUf, to. [Patkllidas ; 
Fissuhelt.id*.] 

CERVID®, or CERVINA, a tribe or family of Ruminating 
Mammalia, embracing the animals popularly known as Deer. They 
belong to that division of the Xuminamtia, or Ungulata, whose horns 
are deciduous, and oovered when young with a deciduous hairy skin, 
or entirely wanting. The Cervinn, which include the genua Cervut of 
LinnseuH, are characterised by the absenoe of cutting teeth in the 
upper jaws; by the horns being deciduous, and often wanting In 
the females; the tarsus hairy on the hinder side; the false hoofs 
distinct. 

Various arrangements of this tribe have been approved. The 
following remarks from the ‘Catalogue of the Specimens of the Mam¬ 
malia in the British Museum ’ will be the best introduction to the 
system followed in this article :— 

“ Dr. J. E. Gray, in the ‘ Proceedings of the Zoological Society ’ 
(1836, 67), proposed to arrange the species of Doer into three sections, 
according to the positions of certain tufts of hair on the hind legs, 
thus:—1, a tuft of hair below the middle of the outside of the 
metatarsus; 2, a tuft of hair above the middle of the outside of the 
metatarsus; and 3, with a tuft of hair an the inside of the hook. 
Dr. Sundevall, in his * Pecora,’ has adopted these divisions. These 
tufts have the advantage of being found in all ages and in both sexes 
so that they can be consulted when the boras are deficient. 
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“ M. Pucheran (‘ Diet, Univer. Hist. Nat.’ iii. 314, 1843) divides 
the Deer as follows:— 

“A. With flat horns. 1. C. Dama (and var . maunciu). D. Wi(Ji 
round horns, a. With more than two andouilleres:—1. G. Virginiamu. 
2. O. Duvaucdlii. 3. C. Wallichii. 4. C. Elaphut. 5. G. Wapiti. 
6. C. macrotit. 7. C. macrurus. 8. O. occidentalis. 9, C. Elaphoidet. 
ft. With only two andouilleres:—10. O. Uippdaphus. 11. C. Aristo- 
telit. 12. G. equinus. 13. O. maria/nut. 14. G. Peronii. IS. G. 
unicolor. 16. O. Axil. 17. O. porcinut. 18. C. nudipalpcbra. 19. 
C. Leschenaultii. 20. G. Capreolut. 21. O. Mtxicanus. 22. C. palu - 
<lotut. 23. G. campestris. c. Cerfs Daguets:—24. C. nemorivagut. 
25. G. rnfut. 

“ This essay is a mere compilation without any examination. 

“ M. Pucheran, in his ‘ Monographic des Eapftces du Genre Cerf ’ 
(' Comptes ltendus Acad. Soi.,' 1849, ii. 776), divides the tribe Cerviens 
into four genora :—1. Alcct; 2. Tarandus; 3. Cervulus; and 
4. Ctrvut. 

"Since the publication of Cuvier's Essay on Deer ('OsBcroens 
Fossiles,’ iv.), where he exhibited tho development of the horns of 
suveral species; and in which he described several specios from tho 
study of tho horns alone, many zoologists havo almost entirely 
depended on tho horns for the character of the species; and Mr. 
Hmnilton Smith has been induced to.separate some species on tho 
study of a single horn. But the facilities which menageries have 
■afforded of studying these animals, and watching the variations which 
the horns of the species present, have shown that several most distinct 
but allied species, os the Stag of Canada and India, have horns so 
similar that it is impossible to distinguish them by their horns. On 
tho other hand, they have shown that animals of the same herd, or even 
family, and sometimes even tho same spedmen, under different cir¬ 
cumstances, in succeeding years, havo produced horns so unlike one 
another in size and form that they might huve been considered, if 
their history was not known, as horns of very different species. These 
observations, and the examination of the different cargoes of foreign 
horn which aro imported for the uses of the cutler—-each cargo of 
which is generally collected in a single locality, and therefore would 
most probably belong to a single species peculiar to tho district— 
have proved to me that the horns afford a much better chamcter to 
separate the species into groups than to distinguish tho allied species 
from one another. 

“ Colonel Hamilton Smith, in his monograph of the genus, separated 
them into genora according to the form of the hornH. 

‘‘In the ‘Proceedings of the Zoological Society’ for 1836 I drew 
attention to the glands on the hind legs, ns affording very good 
characters to arrange the genera proposed by Colonel Smith into 
natural groups; which in most particulars agreed with the geogra¬ 
phical distribution of the species. 

“Dr. Sundevall, in his 1 Essay on Pecora,’ lias availed himself of the 
characters suggested in my paper, and has also pointed out Borne other 
external characters; such as the form and oxtent of the muffle, which 
afford good characters, and which I firmly beliovo are much more im¬ 
portant for the distinction of the genera and species than those 
derived from the fowp of the skull, or tho modifications of the teeth, 
or tho form and aicgOf the horns; as they are not like those parts so 
liable to alteration from age, local circumstances, and other changes 
during the growth of tfie animal; and tho characters derived from 
these parts can be seen In the females as well as males, which is not 
tho case with the horns, as-they 01111 on ty he observed in the male sex. 

“ These examinations have shown that the form and extent of the 
muffle, the position. aqA .presence of glands on tho hind legs, the 
general form of the ltens,' and the kind of hair which forms the fur, 
taken together, aflbrdjtf best, characters for the arrangement of tho 
species into natura^ gmera, and - these genera into groups. And 1 
believe that the progress of agqjpgy, and the natural arrangement and 
affinities of animals, are best prompted by the general study of all tho 
parts of tho animal taken together, rather than confining one's atten¬ 
tion to any Bet of characters, and believing them as much more 
important than the others." 

At the same time that we agree with the general principles on 
which Dr. Gray proposes his arrangement, we would draw especial 
attention to the very interesting nature and history of the develop¬ 
ment of the horns of this family of animals. 

In the Museum of the Royal College of Surgeons (‘ Physiological 
Series,’ No. 179) will be found a section of part of the os frontis and 
of tho base of a Fallow-Deer’s horn (Gervus Dama ), the growth-of 
which is nearly completed. It Bhows the horn to be a continuation 
of bone from the outer table of the skull, and the velvet-like covering 
of the horn to be equally continuous with the integuments of tho 
head. It shows also the. burr or pearl which has been formed round 
the base of the horn, and illustrates the effeota of this part on the 
growth of the horn. 

In the formation of the burr, which is the last part of the process, 
and takes place rapidly, the osseous tubercles of whioh it is composed 
are projected outwards, and by their pressure induce absorption of 
the vascular external covering; and increasing at the same time laterally, 
they enclose and compress the blood-vessels: thus in a short space of 
time the circulation is entirely obstructed, and consequently the whole 
of that once very vascular and sensible tegument loses its vitality, 


dries, shrinks, and peels off, leaving the horn a naked insensible 
weapon. In one of the branches (the brow antler) iu this prepara¬ 
tion, the whole of the vessels appear to have been thus obliterated; 
in the other a Blight degree of vascularity remains, and one of the 
large external arterial branches is still uncompressed (‘Catalogue, 
Physiol. Series,’ vol. it). The beautiful preparations illustrative of 
the process are numbered 163 to 187, both inclusive. 

The rapidity with which this firm mass of lame is secreted is worthy 
of note. The budding horns of a male Wupiti were several inches 
high in ten days from thoir first appearance; a month afterwards thoro 
was an interval of two feet between them, measuring from branch to 
branch. 

It is in the spring generally that tho reproduction of the horn is 
begun. From the place whence tho old horn had been separated and 
cast, and which at first is opt to bleed, but soon is skinned over with 
a fine film„the new horn sprouts. At this time there is a strong 
determination of blood to tho head, great in proportion to the dumaud 
for such an enormous and ultimately solid secretion. The vessels 
from the roots swoll, the vascular horn pushes up, protected by a 
delicate and soft covering. Iu this its early stage it is nearly cylin¬ 
drical, and the quantity of animal heat which it contains may ho iu 
some dogreo imagined by gently grasping it with the hand. Gradually 
the antlers appear; the whole ‘ head,’ to use tho sporting term, is 
devclopod, and becomes of the firmost solidity; the animal feels its 
powers, and proceeds to rub off tho drying and decaying ‘velvet,’ 
which may be seen at this period hanging from the horn in ragged 
strips, against trees and other resisting bodies, leaving at last tho 
magnificent ornament knd weapon with only the traces on its now 
hard surface of the blood-vessels which had producer! it. Then it is 
that tho door, conscious of his strength, comes forth in all his gran¬ 
deur, ready to do battlo with any creaturo, even man himself, who 
may dare to invade his haunts. Fierce fights ensue, and the strongest 
malo reigns paramount. The rutting season dies away. Bpring returns, 
the antlers aro shed, again to be regenerated in time for the season 
of love. 

In tho Common Stag or Bed Deer (Cm-rus Elaphut), tho shedding 
of the horns takeB place about the end of February or during March. 
The Fallow-Door sliedH his horns from about tho middle of April to 
tho first weeks of May. 

For the production of theso annually regenerated bony masses 
nature lias provided with her usual care. “ Wo find it a common 
principle in tho animal machine,” says John Hunter, “ that every part 
increases in somo degree according to the action required. Thus wo 
find muscles increase in size when much exercised; vessels become 
larger in proportion to tho necessity of supply, as for instance in the 
gravid uterus. The external carotids in the stag also, when his horns 
are growing, are much larger than ut any other time; and I have 
observed that in.inflammation the vessels become largor, more blood 
passes, and there appears to be more actions taking place; but the 
norves do not seem to undergo any eliango. The nerves of the gravid 
uterus aro the same as when it is in a natural state; neither do the 
branches of tho fifth and seventh pair of nerves in the stag become 
larger.” (Hunter, ‘ On tho Blood’) 

But it must not be supposed that tho antlers reach their full ampli¬ 
tude in the first years of the male deer’s life. In the Stag or lied Deer 
the horns of the malo do not appear till its second year, and tho first 
which is shed (fig. l.Boriesd) is straight and single, liken small thriiBt- 
sword or dagger, whenco the young male is termed Daguet by tho 
French. The next horn has generally but one antler, ns in fig. 2; but it has 
sometimes two, and even threo (figs. 3, 4, which are horns of <stags in 
their third year). The third horn 1ms three or four antlers, and some¬ 
times as many as five or six, which are also the numbers of tho 
fourth (figs. 6, 6). Up to this time the young malo is called a Young 
Stag—Jeune Cerf. The fifth horn bears fivo or six antlers of tho 
degree of development indicated in figs. 6, 7, or 8. In this stage the 
animal 1 h called by the French Cerf de Dix Cors jeunemunt. Thu 
sixth horn, which tho stag sheds at nbout sovon years of age, is that 
which bestows upon the stag the appellation of Cerf do Dix Cora. 

The proportional length, direction, and curvature of tho antlers 
vary; and it often liappens that there is one more or less on the ono 
side than on tho other. Independently of the number of antlers, the 
horns become larger, the superficial furrows more marked, the burr is 
more projecting, and the prominences of the frontal sinus which 
support the horns become shorter and wider every year. By such 
signs is the age of old stags, nr those of from eight years upwards, 
determined; for after the soventh your the number of the antlers is 
regulated by no fixed rule. They are multiplied towards the summit 
of the beam, where they are conjoined into a kind of crown or palma- 
tion (figs. 9,10,11,12). The oldest heads do not in general present 
more than 10 or 12 antlers (Tines, in Scotch); but some have been 
seen that bore the enormous number of 33.. Such was the noble 
Cerf h 66 Cors, killed by the first king of Prussia, and presented by 
that monarch to Augustus I., elector of Saxony and king of Poland 
This noble head is said to be still preserved at Moritzburg. 

' In all gradations of age after the appearance of the antlers, the 
second antler is more or less approximated to the first or brow antler 
(Mattre Andouiller of the French, a name given to it beoause it is the 
largest). 
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Horn* of Stag (Crntui Naphut). Left Horns. 


The sympathy between that part of the system which regulates 
the development of the horns in the Deer-Tribo and the organs of 
generation is most remarkable. For instance, if a stng is castrated 
when his horns are in a state of perfection they will, it'is affirmed, 
never bo shod; if the operation is performed when the head is bare, 
the horns, it is said, will never be regenerated; and if it is done when 
secretion is actually going on, a stunted ill-formed permanent horn is 
tho result, more or less developed, according to the period at which 
the animal is emasculated. Any disturbance of tho system generally 
producos a corresponding deterioration in the b*>m. In the subjoined 
cut, fig. a represents tho horn of a deer (Cervus Canadensis) produced 



a, Horn of I>ecr produced under unfavourable circumstances; b, born of 
ssmo Dccr produced under more favourable circumstances, 
during n voyogo from Amurioa; anil b a horn subsequently developed 
in the French Menagerio by tho same individual, which afterwards 
produced a head of surprising dimensions. 

The same system of development which we have observed in tho 
horn with branching antlers is in groat measure to bo traced in the 
othor loading form of horn, namely, the palmated horn. Taking the 
horn of tire Fallow-Door (Cervus I)ama) as an example of tho latter, 
we find tho horn first put forth by the buck at two years old (when he is 
called a Pricket), a simple shaft, slightly curved, the concavity turned 
forwards (fig. 3, Series If ); this curvature the horns retain throughout. 
Tho second year there are two antlers directed forwards (fig. 2), and 


(figs. 5, 6, 7, 8). Sometimes one or two of these dentelations form 
true recurrent antlers (figs. 6, 8). Figs. 8 and 9 are horns of tho 
fourth growth, and it will bo seen that they begin to be divided above. 
In the following years the palm is irregularly and variously divided 
(figs. 10,11, 12, 13), so that thp homs of old bucks are very frequently 
oddly shaped, and hardly to be recognised. With still more advanced 



Homs of a Fallow-Deer (Cirnu Damn) thut were not sited at the usual time 
In consequence of the castration of the animal. From the Museum or the 
College of Surgeons, 

age they continue to dwindle. Cuvier, from whom this aeoount and 
the figures of the growth of tho deer’s horn are taken, says that it 



Horns of Fallow-Deer (Cfcirm Damn). Left Horns. 


the summit of the horn in some cases begins to spread into a palm is asserted that these palmated horns of the buck finish by putting 
(figs. 8, 4), which'afterwards increases, throwing out a greater or I on the simple appearance of the horn first developed (dague); and 
loss numbor of dentelations on its posterior and superior border states that no in foot possessed the head of a fallow-deer which had 
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only simple horns, and whose teeth were ground down to the very 
roots by long use. 

The reproduction of the horns is annual in the Deer of temperate 
nnd cold climates; but it has been supposed that some of the species 
inhabiting hot climates do not cast them every year. The palmatod 
horn seems to be more especially given to those deer which inhabit 
the northern latitudes; and Colonel Smith is of opinion that it is 
a provision to enable the animals to remove the snow from their food. 

The dental formula of the deer is, generally speaking, the same as 
in the giraffes, goats, antelopes, Bheep, oxen, &a; namely, 

„ . 0 „ . 0—0 „ , 6—8 „„ 

Incisors, -r; Canines, -—-; Molars, -—3=32. 
o 0—0 O O 

Of the molars, both in the upper and lower jaws, six are true 
and six false. In the upper jaw the three first molars are bordered 
by a thick crest on their internal surface; the threo next have all 
the characters of the molars in the dromedaries. [Camelus.] In the 
lower jaw the first incisor is the longest, the second and the third 
rather decrease, and the fourth is very small; all have cutting edges. 
The two first false molars are simple; the third has a procoss or 
heel at its posterior part, and the throe others do not differ from 
those of the upper jaw. In the formula given above the canines aro 
noted as absent; out this general rule is not without exception, 
some of the species presenting canines similar to those of the Musks 
( Mnsclius) in the upper jaw. The Muntjak has these teeth largely 
developed. 

The Deer-Tribe possess the Lachrymal Sinus, or, as it is often 
termed, the Suborbital Sinus (Larmiers of the French, Tear-Pits of the 
English, Crurnen of others), evon more universally than tho Antelopes. 
[Anmlope/E.] 

The late Mr. Bennett was of opinion that the use of tho lachrymal 
sinus, which has long remained a problem to zoologists, must be 
referred to soxual relations. In support of this opinion ho lias 
referred to the condition of this organ in somo old Indian Dccr 
formerly iu tho possession of the Zoological Society in the Hardens 
in Regent's Park. 

Professor Owen at one time conceived it possible that the secretion 
of those glands, when rubbed upon projecting bodies, might serve to 
direct individuals of the same species to each other. He endeavoured 
to test the probability of this supposition by preparing a tabular view 
of the relations between the habits and habitats of tho several species 
of AntelopcB nnd their suborbital, maxillary, post-auditory, and 
inguinal glands, in order to be able to compare the presence and 
degrees of development of theso glands with the gregarious and other 
liabitH of the Antelope-Tribe. He has statod however that it was evi¬ 
dent from this table that there is no relation botween the gregarious 
habits of tho Antelopes which frequent the plains and tho presence of 
the snborbital and maxillary sinuses; sinoe these, besides being alto¬ 
gether wanting in some of tho gregarious species, are present in many 
of tho solitary frequenters of rocky mountainous districts. The sup¬ 
position thoreforo that the secretion might serve, when left on shrubs 
or stones, to direct a straggler to the general herd, falls to the ground. 
(‘ Zool. Proe.,' 1836.) 

Tho osteologioal structure of tho Deor-Tribe is such as would bo 
expoctod when it was necessary that the bony framework should 
exhibit a union of lightness and strength nocessary for an animal 
whose life is to depend on its agility and dofensivo powers. 

The Ccrvidte aro widely spread, and seem capable of being so modi¬ 
fied as to withstand the extremes of heat nnd cold. 

The following arrangement of the Doer is proposed by Dr. J. E. Gray : 

A. Tho Deer of the Snowy Regions hnvo a very broad muzzle, entirely 
covcrod with hair. The horns aro expanded and palmate; and the 
fawns aro not spotted. 

a. The Alcine Deer have no basal anterior snag to the horns, and 
a small bald muffle betwoen the nostrils, ns the genus Alcit. 

b. Tho Rangerine Deer have a large basal anterior snag to the home 
close on the crown or burr, and no muffle, as Torandus. 

B. The Deer of tho Temperate or Warmer Regiohs have a tapering 
muzzle ending in a bald muffle. The fawns, and sometimes the adults, 
are spotted. 

c. Tho Elaphine Deer have a distinct anterior basal snag to tho horns, 
the muffle broad, and separated from the lip by a hairy band ; and 
the tuft of hair on the outside of the hind leg, abovo the middle of 
the metatarsus, as Cervus and Duma. 

d. The Rusine Deer havo a distinct anterior basal snog to the horns; 
the muffle very high, and not separate from tho edge or the lips; and 
the tuft of hair on the outside of the hind leg, above the middle of the 
metatarsus, as Rucervus, Panolia, Rum, Axil, 1/ydaphus, and Certulus. 
. e. The Capreoline Deer have no basal anterior snag to the boms, 
tho first branch being some distance abovo the burr; the crurnen (and 
pit in the skull) generally small, as Caprcolus, Gariaevs, Blastoccrus, 
Pureifer, Coastal, and Piulu. 

The Alcine and Rangerine Deer are confined to the northern part 
of both continents; the Elaphine and Rusine Deer to the Eastern 
World (the latter almost exclusively to the warmer part of Asia); all 
the Capreoline Deer are peculiar to America. The only exception to 
these rules are—tho Wapiti Deer of the Elaphine group is found in 
Northern America,, and the Roe-Buck and Ahu of the Capreoline 
group ore found in Europe and Northern Asia. 


The following is an arrangement of the genera and species of tho 
tribe Cerrina of Gray :— 

Sub-Tribe 1. Alck.e. 

Genus, Alert. 

1. A. Malehit, the Elk. 

Sub-Tribe 2. Ranukhinaa 

Genus, Tarandus. 

* 2. T. Rawjifer, tho Caribou or Itein-Doer. 

Sub-Tribe 3. Er.AfitiN.is. 

Genus, Cervus. 

3. C. Canadensis, tho Wapiti. 

4. C. Elaphus, tho Stag. 

5. C. Barbaras, the Barbery Door. 

0. C. Waltkhii, the Bara Singe. 

7. C. affinis, tho Saul-Forest Stag. 

8. C. Sika, tho Sika. 

Genus, llama. 

9. D. vulgaris, the Fallow-Deer. 

Sub-Tribo 4. Rcsinm 

Genus, Panolia. 

10. P. EUlii, the Sungnui. 

Genus, Rucervus. 

11. R. Jluvauccllii, the Bithraiugn. 

Genus, Rasa. 

12. R. A rielotdis, tho Snmboo. 

13. R. JJimorphc, tho Spotted Ruso. 

14. R. Jlippelaplius, the Mijangnn Buujoo. 

15. R cr/ttinus, the Samboo. 

16. R. Peronii, tho Smaller Kuna. 

.17. 11. PhUippinus, the Philippine Rusn. 

18. R lejiitla, tho Sundcvull Kusa. 

Genus, Axis. 

19. A. maculata, the Axis. 

20. A. pscudaxis, tho Spotted Axis. 

Genus, llgelnphus. 

21. //. porcinus, the T.ugua Tara. 

Genus, Crrvulus. 

22. C. vaginalis, the Kijang. 

23. C. moschatua, tho Kogan. 

24. C. Jtrciesii, the Chinese Muntjak. 

Sub-Tribe 5. Capbeomnas. 

Genus, Cupreolus. 

25. C. Caprtea, tho Roe-Buck. 

26. C. Pygargus, tho Ahu. 

• Genus, Blaslocerus. 

27. B. paliir!usui, tho Guazupueo. 

28. B. campestris, the Muzamo. 

Genus, Prucifer. 

20. P. Anlisiensis, tho Tarusli. 

30. P. J/uamrl, the Guemul. 

Genus, Cariacus. 

1. C. Virginianus, the American Deer. 

2. C. Mexicanus, tho Mexican 1 leer. 

83. U. leucnrus, the White-Tailed Deer. 

34. C. nemorattt, tho CariaOou Deer. 

35. C. pimctulutus, tho Californian Roe. 

36. C. Ltwisii, the Bluck-Tailod l)eor. 

37. C. macrotis, tho Mule-Doer. 

Genus, Coassus. 

38. C. nemoriragus, tho Gauzu-viva. 

39. C. rtif us, tho Cnguacu-eto. 

40. C. superciliaris, tho Eye-Browod Brocket. 

41. C. auritus, the Large-Eared Brocket. 

Genus, Pudu.. 

42. P. humilis, tho Venada. 

In selecting a few of these animnls for description wo shall follow 
the above arrangement 

. 1. Alecs Malehit, the Elk or Moose. This animal is tho Alecs Anti- 
quorum of Rttppell | Cervus Alecs of Linmcua ; Moose 1 leer, Mooso or 
Elk, American Black Elk, Hat-Homed Elk, of English writers; 
the Eland and Orignal of Buffon and others ; Elch of the Gormans; 
Loss of the Russians; Aloes of Caesar; Alee of l’liny. 

“This animal is the largest of tho genus, being higher at the 
shoulders thau the horse; its horns weigh sometimes noar 50lbs. 
Accordingly, to bear this heavy weight its neck is short and strong, 
taking away much of the elegance of proportion so generally prodomi- 
nant in the deor. But when it is asserted that .tho oik wants beauty or 
majesty, the opinion can be entertained by those who have seen tho 
female only, the young, or the more stuffed specimens; for us, who 
have had the opportunity of viewing the animal in all the glory of its 
full-grown horns, amid the scenery of his own wilderness, no animal 
eoula appear more majestic or more imposing., it is however the 
aggregate of his appearance which produces this effect; for when the 
proportions of its structure are considered in detail they certainly 
will seem destitute of the harmony of parts which in the imagination 
produces the feeling of beauty. The head measuring above two feet 
in length is narrow and olumBily shaped by the swelling upon the 
upper part of the nose and nostrils; the eye is proportionably small, 
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and flunk; the ears long, hairy, and asinine; the neck and withers are 
surmounted by a heavy mane; ana the throat furnished with long 
coarse hair, and in younger specimens encumbered with a pendulous 
gland: theso give altogether an uncouth character to this part of the 
animal. Its body however is round, compact, and short; the tail not 
more than four inches long; and the legs, though very long, are 
remarkably clean and firm; this length of limbs and the overhanging 
lips hare caused the ancients to fancy that it grazed walking back¬ 
wards. The hair of the animal is coarse and angular, breaking if bent. 
Its movements are rather heavy, and the shoulders being higher than 
tho croup, it does not gallop, but shuffles or ambles along, its joints 
cracking at every step, with a sound heard to some distance. Increas¬ 
ing its spood, the hind feet straddle to avoid treading on its fore heels, 
tossing the hoad and shoulders like a horse about to break from a trot 
to a gallop. It doeB not leap, but steps without effort over a fallen 
tree, a gate, or a split fence. During its progress it holds the nose up, 
so as to lay the horns horizontally back. This attitude provonts its 
seeing the ground distinctly; and os the weight is carried vory high 
upon the elevated legs it is said sometimes to trip by treading on its 
foro heels, or otherwise, and occasionally to give itself a heavy fall. 
It is probably owing to this occurrence that the elk was believed by 
the ancionts to have froquont attacks of epilepsy, and to be obliged to 
smell its hoof before it could recover ; lienco the Teutonic namo of 
Klend (miserable), and the reputation especially of tho fAre hoofs as 
a specific against the disease." (Smith.) The Elk is an inhabitant of 
woods in the northern parts of both continents. 

In * A perfoet Description of Virginia’ (small 4to. 1840), wo find it 
thus written: “ The elkos are as great as oxen, their horns six foot 
wide, and have two calves at a time.” Heame remarks that the home 
of tho Moose occasionally exceed 60 lbs., and that their texturo is harder 
than that of any other deer-horns to be found in the Fur Countries. 
Lawson (‘ Nat. Hist, of Carolina’) says, “ The oik is a monster of the 
venison sort. His skin is used almost in the some nature os the 
buffelo's (bison’s). Some take him for the red deer of America, but 
he is not; for if brought and kept in company with one of that Bort, 

ho will nevor couple.His horns exceed (in weight) all 

creatures which the Now World affords.” Richardson states that he 
has bean informed that the males sometimes attain a weight of elovon 
or twelve hundred pounds. 

“ The flesh of the moose is vory good, though the grain is but coarse, 
and it is much tougher than any other kind of venison. The nose is 
most exoellent, as is also tho tonguo, though by no means so fat and 
delioate ns that of the common deer (rein-deer). The fat of the iutes- 
tines is hard like suet; but all the extomal fat is soft like that of a 
breast of mutton, and when put into a bladder is as fine as marrow. 
In this they differ from all tho other species of deer, of which the 
external fat is as hard as that of the kidnies.” (ITearno.) In the 
* Perfect Description of Virginia,’ abovo quoted, it is stated that the 
“ skins make good buffo, and the flesh as good ns beofo.” Lawson, 
though he speaks of tho good qualities of the skin, does not seem to 
have so high an opinion of the flesh. “His flesh,” says Lawson, “is 
not so swoet as the lesser deers.” Richardson reworks that the flesh 
of tho moose is more relished by tho Indians and residents in the Fur 
Countries than that of any other animal, and principally, he believos, 
on account of the soft flit. In his opinion, corroborating tbe old book 
above quotod, the flesh bears a greater resemblance in its flavour to 
beef than to vonison. 

Tho same author describes tho dung of tho animal os being in the 
form of brown oval pellets, and such were tho droppings from tho 
individuals kept at tho Gardens of tho Zoological Society iu tho Regent's 
Park. “Tho skins,” Sir John Richardson observes, “when properly 
dressed, make a soft, thick, pliable leather, excellently adapted for 
moensins, or other articles of winter clothing. The Dog-Ribs,” he adds, 
“ excel in the art of dressing tho skins, which is done in tho following 
manner:—They are first scraped to an equal thickness throughout, 
and the hair taken oil' by a scraper, made of the shin-bone of a doer, 
split longitudinally; thoy aro then repeatedly moistened and rubbed, 
after being smeared with the brains of the auiMl, until they acquire 
a soft spongy feel; and lastly, they are suspended over a fire made of 
rotten wood until they aro well impregnated with the smoke. The 
last-mentioned process imparts a peculiar odour to the leather, and has 
the effect of preventing it from becoming so hard after being wet as it 
would otherwise do.” (‘ Fauna Boreali-Americaua.’) 

“Du Pratz," writes Sir John Riohardson, “informs us that in his 
time moose-deer woro found as for south as the Ohio, and Donys says 
that they wore onoe plentiful on tho island of Cape Breton, though 
at tho time he wrote they had been extirpated. At present, acoording 
to l)r. Godman, they are not known in tbe State of Maine, but they 
exist in considerable numbers in the neighbourhood of tho Bay of 
Fuudy. Thoy frequent tho woody tracts in tho Fur Countries to their 
most northern limit. Several were scon on Captain Franklin’s expe¬ 
dition at the mouth of the Mackenzie River, feeding on the willows, 
which owing to the rich alluvial deposits on that great river extend to 
the shores of the Arctic Sea in lat. 60°. Farther to tho eastward, 
towards the Coppermine River, thoy are not found in a higher lati¬ 
tude than 66°, on account of the scarcity on tho Barren Grounds of 
the aspen and willow, which constitute their food. I have not been 
able to ascertain whether they occupy the whole width of the con¬ 


tinent or not. Mackenzie saw them high up on the eastern declivity 
of the Rocky Mountains near the sources of the Elk River, but I 
suspect that they are rarely, if ever, found to the westward of tho 
Mountains. Authors mention that the moose generally form small 
herds in Canada. 



The Elk or Moose (Meet Malchis). 


“ In tho moro northern parts the moose-deer is quite a solitary 
animal, more than ono being very soldom seen at a time, unloss during 
the rutting season, or whon the female is aocpmpanied by her fawns. 
It has the sense of hearing in very great perfection and is the most 
shy and wary of all the deer-specics, and on this account tho art of 
moose-hunting is looked upon as tho greatest of an Indian’s acquire¬ 
ments, particularly by tho Crees, who take to themselves tho credit of 
being able to instruct the hunters of every other tribe. Tho skill of 
a mooso-hunter is moat tried in the early part of the winter; for 
during the summer the moose, as well as other animals, are so much 
tormented by musquitoes that they become regardless of the approach 
of man. In the winter the hunter tracks tho moose by its foot¬ 
marks in the snow, and it is necessary that he should keep constantly 
to leeward of the chase and make his advances with the utmost 
caution, for the rustling of a withered leaf or the cracking of a rotten 
twig is sufficient to alarm the watchful beast. The difficulty of 
approach is increased by a lmbit which the tnoose-deer has of making 
daily a sharp turn in its route, and choosing a place of repoBe so 
near somo part of its path that it can hear the least noise made by 
one that attempts to track it. To avoid this the judicious hunter, 
instead of walking in the animal's footsteps, forms his judgment from 
the appearance of tho country of the direction it is likoly to have 
taken, and makes a circuit to leeward until he again finds tho track. 


This manoeuvre is repeated until he discovers, by the softness of tho 
snow in the foot-marks and other signs, that ho is veiy near tho 
chose. He then disencumbers himself of everything that might 
embarrasB his motions, and makes his approach in the most cautious 
manner. If ho gets cIobo to tho animal's lair without being seen, it 
is usual for him to break a small twig, which alarming tho moose, it 
instantly starts up, but not fully aware of the danger squatB on its 
hams and voids its urine preparatory to sotting off. In this posture 
it presents the fairest mark, and the hunter's Bhot seldom fails to take 
effect in a mortal part. In the rutting Besson the bucks lay aside 
their timidity, and attack every animal that comes in their way, and 
even conquer their fear of man himself. The huntors then bring 
them within gun-shot by scraping on the blade-bone of a door and 
by whistling, which, deceiving the mole, he blindly hastens to Hie spot 
to assail his supposed rival. If the hunter fails in giving it a mortal 
wound as it approaches, he shelters himself from its fury behind a 
tree, and I have heard of several instances in which the enraged 
animal has completely stripped the bark from the trunk of a large 
tree by striking with its fore feet,” 

With respoct to the food of the Mooee the same traveller says, 
“ Their legs are bo long, and their neoks so short, that they cannot 
graze on the level ground like other animals, but are obliged to 
browse on the tope of large plants and the leaves of trees in the 
summer, and in winter they always fried on the tops of willows and 
the small branches of the birch-troo, On which account they aro never 
found during that season but in such places os can afford them a 
plentiful supply of their favourite food; and although they have no 
fore teeth in the upper jaw, yet I have often seen willows and small 
birch-trees cropped by them in the some manner as if they had been 
cut by a gardener’s shears, though sometof them were not smaller 
than a common pipe-stem. They seem particularly partial to red 
willows ” (Cumua alba). To tho eastward of the Rocky Mountains 
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the evergreen leaves of the Gualthcria Skallon form, aocording to 
Lewis and Clark, a favourite part of the food of the moose-deer. 

Mr. Lloyd (‘ Field Sports of the North of Europe,’ vol. ii.) observes 
that the Elk was at one time numerous in most parts of Sweden 
and Norway; but owing to tho increased population and other 
causes it is now only to be met with in particular districts. In 
Scania, he odds, the most southern province of Sweden, where elks 
once abounded, none are now to be found. 

M. Nilsson states that the Elk cannot endure so cold a climate as 
the stag, 64° of latitude being the extreme limit at which it is met 
with in the Scandinavian peninsula. 

Mr. Lloyd states that tho period of gestation is about nine months, 
and that the female brings forth about the middle of May from one 
to three young ones; but it is seldom that she has more than two. 
At this period tho mother retires (done to tho wildest recesses of 
the forest. After a lapse of two or three days, the fawns, which are 
of a light brown colour, have sufficient strength to follow their dam 
everywhere; they keep with her until tboy are in their third year, 
when she leaves them to shift for themselves. 

Mr. Lloyd thus describes the habits and uses of tho European Elk: 
—“The elk is a long-lived animal; he does not attain to his full 
growth until after his fourteenth year. At least so it is to be 
presumed, as up to that period his horns, which are of a flat form, 
arc annually provided with an additional branch, ire sheds* liis 
horns about tho month of February in each year. Tho female elk, 
unlike the rein-deer of that sex, has no horns. The horns of the 
young male elk are perceptible nine months after its birth: for the 
first year they are cylindrical and short; the second year they are 
about a foot in length, but not branched; the third year two points 
are discernible; the fourth year three; the fifth year they are full 
grown in length. From that time forward they yearly increase in 
breadth and in the numbor of bronchos until there ure as many os 
fourteen on each horn. 

“ By nature the elk is timorous, and ho usually flies at the sight 
of man. In the rutting season, however, like other animals of the 
deer kind, he is at times rather dangerous. His weapons are his 
horns and hoofs; he strikes so forcibly with tho latter os to annihilate 
a wolf or other large animnl at a single blow. It is said that when 
tho elk is incensed, the hair on his nock bristles up like tho inane of 
a lion, which gives him a wild and frightful appoarance. 

“ Tho usual pace of tho elk is a high shambling trot, and his strides 
are immense, but 1 have known him whon frightened to go at a 
tremendous gallop. In passing through thick woods he carries his 
horns horizontally, to prevent them from being entangled in tho 
branches. From tho formation of his hoofs he makes a groat clattering, 
like the rein-deer when in rapid motion. In tho summer season the 
elk usually resorts to morasses and low situations; for, like other 
animals of tho door kind, ho frequently takes to the water in warm 
weather; he is an admirablo swimmer. In the winter time ho retires 
to the more sheltered parts of the forest, whore willow, aBh, Ac. ore 
to be found; os from the small boughs of these trees he obtains his 
sustenance during that period of tho year. In the summer and 
autumn the elk is often to be met with in small herds, but in the 
winter there aro seldom more than two or threo in company. At 
the latter season indcod ho is frequently alone. 

“ The flesh of tho elk, whether fresh or smoked, is very excellent; 
tho young are particularly delicious. According to Mr. Nilsson, it 
resembles in tasto that of the stag. The tonguo and the nose arc 
thought to bo great delicacies in Scandinavia os well as in America. 
Great virtue wns once placed in the hoof of that animal, as parings 
of it woro supposed to lie a specific against tho falling sickness and 
other disorders; but this idle notion must by this time, I should 
think, be nearly exploded. Tho skin is convertible to many purposes, 
and is very valuable. Mr. Groifl' says:—‘ It is not long since that a 
regiment war clothed with waistcoats made from the hideR of those 
auimuls, which were so thick that a ball could scarcely penetrate 
them.’ Ho adds further, that ' when mado into breeches, a pair of 
them among the peasantry of formor days went as a legacy for 
Several generations.’ 

“ Tho elk is easily domesticated: several instances have come to 
my knowledge. I had a fawn in my own possession a year ago, but 
from want of proper nurture it died. Formerly these animals were 
mode use of in Sweden to draw sledges, but owing, as it was said, to 
their speed frequently accelerating the escape of people who had been 
guilty of murders, or other crimes, tho use of them was prohibited 
under great penalties. Though I apprehend those ordinances if not 
abrogated are obsolete, I am not aware that the elk is ever made use 
of in that kingdom at the present day, either to draw a sledge or 
for other domestic purposes. 

“In Sweden, as I have observed, it is contrary to law at this 
particular timo to kill the elk at any season of the year: this is not 
the case in Norway; for in that country as I have just shown, these 
animals may be destroyed with certain limitations as to numbers, 
from the 1st of July to the 1st of November inclusive. The penalty 
however for killing on elk out of season in Norway is very much 
heavier than in Sweden; it amounts indoed, including legal expenses, 
Ac., to about 20 L, which is no inconsiderable sum in that kingdom.’’ 
(Lloyd, 'Northern Field Sports,’ voL ii. p. 329 et seq.) 
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2. Tarandui Rangifcr (Bonaparte), the Rein-Deer. This animal has a 
multitude of synonyms. It is tho Ccrvut Tarandui, Linnrous ; Cervui 
Ranrjifcr, Ray; Uerrni Crcenlandictu, Brisson; Cervui coronatut, Gcoffroy; 
Jlangifer Tarandui, Gray; Cervnipalmatui, Johnston; Tarandui, Pliny; 
■Rangifer, Gesner; the Rein-Deer, Caribou, and Greenland Buck of 
English writers; Renthier, Rcnhirsch of tho Germans; Renuo of 
Button; Carreboouf of tho French Canadians; and Oleen of tho 
Russians. Several varieties have been recognised; amongst others, a 
small variety which goes by the following names:— 

1. Woodland Caribou. 

2. Groat Caribou of the Rocky Mountains. 

3. Labrador or Polar Caribou. 

* 4. Siberian Rein-Deer. 

5. Newfoundland Caribou. 

On this animal Dr. J. E. Gray observes that it “ varies exceedingly 
in size. In tho British Museum there are specimens varying from 
41 to 50 inches high at tho withers." 

Richardson observes, “ There aro two well-marked and permanent 
varieties of Caribou that inhabit the Fur Countries: one of them 
(Woodland Caribou) confined to tho woody and more southern district; 
and tho other (Barron-Ground Caribou) retiring to tho woods only 
in tho winter, but passing the summor on the coast of tho Arctic 
SeaB, or on tho Barren Grounds so often mentioned in this work.” 
(‘Faun. Bor.-Amcr.,’ p. 299.) 

Tho largo Siberian variety is ridden on by the Tungusians. They 
also uro them for draught, as tho Laplanders do tho smnllcr 
variety. 

They have a largo variety in Newfoundland, nearly ns largo us a 
heifer. They have very huge and heavy horns. There aro some 
horns of this variety in tho British Musoum. J)r. Mildcndorf 
informed Dr. .1. K. Gray that tho boms of the Inigo Siberian variety 
were as laigc as and greatly resemhlod tho horns from Newfoundland 
in the Museum collection. 

I’allns observes, “ America) forte continue, grcgatini vomo tempore 
per glacies ndinigmut, jiaulo diverai ii Siberia urguiliinis et vero- 
similiiuic Americuni." (‘ Zoo!. Ross. A Hint.’ i. 208.) 

In winter tho hair of the Rein-Deer is long, thick, gray-brown ; 
neck, rump, bolly, ring round the hoof, and end of nose, white. In 
summer the same auimal has short dark sooty-brown hair, with tho 
pnrts which aro white iu winter being rather paler gray-brown. 

The tame lthendcer, or Reiu-Doer, of tho Laplanders, is, according 
to Hoff berg (‘ Am:cn. Acad.,’ vol. iv.), at the end of his back an ell 
nud a half high, and his length, from horns to tail, is two ells, whilst 
from the navel to tho back-bone ho measures three-quartern of an oil. 
On easting his coat his hair is at first brownish-yellow, but os the 
dog-days approach it becomes whiter, till it is at last almost entirely 
white. Round the eye tho colour is alWuys black. The longest hair 
is uniler tho neck ; the mouth, tail, and parts near tho latter are white,* 
and tho feet, at the insertion of tho hoof, arc surrounded with a white 
ring. The lmir of the body is so thick that tho skin cannot lie scon 
when it is put aside, for it stands erect, as in other animals of the same 
genus, but is much thicker. When tho hair is cast it doos not conio 
away with the root, but brooks at the base. 

Tho horns are cylindrical, with a short branch behind, compressed 
at the top and palmated with many segments, beginning to curve 
back in the middle, und an oil and a quarter long. A single branch 
sometimes, but seldom two, springs from each horn in front, very near 
the base, frequently equalling tho length of the head, compressed 
at the top and branched. Thu distance between the tips equals the 
length. 

Tho horns of the female aro like those of the male, but less, more 
slender, and not so much branched. She has four true paps and two 
false ones. 

The horns grow in tho usual maimer, and during the early part of 
their growth are extremely sensible, and suffer from the clouds of 
gnats (C'ulex jiijricni) that form one of tho persecutions of both doer 
and ownor. About aut umn, liefore rutting time, they have liocomo 
hard, and the velv4Ht rubbed off. Towards tho end of November 
tho male loses his hoffis, but tho fcmalo retains hers till she brings 
forth; if barren, sho drops them in the beginning of November. 
The wild animal grows to a much larger size than thoso which arc 
tamed. 

Geographical Distribution.—Northern Europe, Asia, and America. 
Captain James Clark Ross, in the Appendix to Sir John Ross’s ‘Last 
Voyage,’ says that although this animal wns scon in great numbers on 
the isthmus of Boothia, only one individual was killed in tho course 
of their late voyage. It wns a fino buck, of larger size than ordinary, 
and weighod 250 lbs.; the average of those killed at Spitzbergcn and 
Melville Island did not exceed half that weight. The does arrive 
about the middle of April, tho bucks nearly a month later; and herds 
of several hundreds were seen about the Isthmus towards the end ot 
May. Although they migrato towards the middle of September to 
milder climes, yet stragglers are occasionally seen in the winter. 
They are indeed spread, os Mr. Bennett observes, “ abundantly 
through all tho habitabio parts of the arctic regions and the neigh¬ 
bouring countries, extending in the New Continent to a much lower 
latitude than in the Uld, and passing still farther south on all the 
principal mountain chains. In America the southern limit of the 
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Ilcuiln of two old buck Cnrlbou of tbc Ilurrcn Grounds. From Sir John 
Iticliardmni'a cuts token from Cnptuln Mack’s drawings. 

Boin-Doer across nearly the whole oontiuont appears to lw about tlio 
parallel of Quebec; but the animal is most numerous between 63“ 
and 66* N. lat. Passing westward it is said to be unknown in tho islands 
interposed botwoen America and Asia, but is ngaiu abundant in 
Kamtchntka, throughout nearly tho whole of Siberia, in Northern 
Husain, Sweden, and Norway, and more especially in Finmark and 
Lapland. Xu tlieso latter countries tho numbers of tho few wild herds 
that still exist are suffering a •constant diminution, every art being 
put in practice by tho hardy natives to reclaim and domesticate an 
animal which constitutes their sole property, the source of all their 
comforts, and the very means of thoir existence; without which 
their land would actually be, as at a first glance it seems, a bleak 
and uninhabitable desert. According to M. Cuvier, tho Baltic forms 
in Europe its southern limit; in Asia howev erjt extends along the 
Ural chain to the foot of the Caucasus ; and jjpiave the authority 
of a passage in Casar’s ‘Commentaries,' which can scarcely apply to 
any other animal, for its having existed ift his day in tho Hercynian 
Purest Tho boundaries of this immense tract of woodland ore 
certainly not very well defined; but this location would imply, at 
all events, a more southern European habitat than any that is at 
present known. Again, crossing the ocean, we find the Rein-Deer 
at Spitsbergen, in Greenland, and in Newfoundland; but it has 
been said by Pennant, and this has been repeated by Sir John | 
Richardson, in his valuable zoology of the Pur Countries of North 
America, not to bo known in Iceland. This statement, which was 
scarcely true at the time when Pennant wrote, is not by any means 
correct as refers to the present day. About eighty years since, as 
we learn from Van Trail's * Letters on Iceland,' thirteen of these 
animals were imported from Norway, ten of which dying on tho 
passage, only three were landed. These were turned out into the 
mountains, and have since multiplied to such an extent in the interior 
and unfrequented parts of tho country that their progony was esti¬ 
mated by Count Trutnne, the governor, in 1809, the period of Dr. 
Hooker's visit, at no less than 5000 head. Herds of forty, itixty, or 
even a hundred individuals, are suid, both by Dr. Hooker and by Sir 
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George Mackenzie, who visited the island in the following summer, 
to bo not uncommon in the mountains. They are however of little 
use to tho inhabitants, who have made no attempts to domesticate 
them, and are too poor to purchase powder and ball for their destruc¬ 
tion. It does not appear indeed that they ora much sought after, 
the cow and the shocp thriving extremely well upon the island, and 
supplying tho place of the deer in almost every respect. Wo may 
add, that according to Mr. (Sir Arthur) Brooke, an importation 
of six bucks and twenty-four does took place in 1777, about seven 
years after tbo period of tile first introduction of tho an(mal into 
Iceland.” (‘Gardens and Menagerie of tho Zoological Society,’ 
vol. i.) 

The size of the Rein-Deer, widely spread ns it is, varies very much 
according to tho accideuts of climate; and if authors are to be cre¬ 
dited their weight ranges from 60 to 400 lbs. The latter is probably 
on exaggeration, but it is evident that tho weight increases in propor¬ 
tion to tbo proximity of the animal to the Polo. According to Sir 
John Richarcfson, the bucks of tho variety called the Barren-Ground 
Caribou weigh, oxclusivo of tho offal, when in good condition, from 
90 to 130 11m., whilst he describes tho Woodland Caribou as much 
larger; and Captain (Sir John) Franklin makes the weight of tho 
latter from 200 to 240 lbs. Tho buck killed on the isthmus of 
Boothia was, ns wo have seen, 250 lbs.; while tho average of three 
killcti at Spitsbergen and on Melville Island did not exceed half that 
weight. Tho Rein-Deer of Norway and Sweden are diminutivo when 
compared with those of Finmark and Lapland, which in thoir turn 
yield to those of Spitzbergen; and those again fall short of the more 
Polar races. Tho Bleilge-dccr of the Laplanders ore small when com¬ 
pared with those reared by the Tungusians of tho north of Asia, who 
rido upon them. 

The food of tho Roin-Dcor varies with the seasons and the climate. 
Lapland, says Hoffberg, in the memoir above quoted, is divided into 
two tracks, callod tho alpine and woodland country. Those immense 
mountains called in Sweden Fjellon divide that country from Norway, 
extending towards the White Sea as far as ltuasia, and are frequently 
more than twelve miles in breadth. Tho other, callod tho woodbind 
division, lies to the east of this, and differs from the neighbouring 
provinces of Norway by its soil, which is exceedingly stony and barren, 
being covered with one continued tract of wood, of old pine-trees. 
This tract has a very singular appearance. Tho trees above are 
covered over with great quantities of a black banging lichen, growing 
in filaments resembling locks of hair, while tho ground beneath 
appears liko snow, being totally covered with white lichens. Betwoun 
this wood and tho Alps lies a region called tho Woodland, or Desert 
Lapmarc, of 30 or 40 miles in breadth, of the most savugu and horrid 
appoaranco, consisting of scattered uncultivated woods and continued 
plains of dry barren sand mixed with vast lakes and mountains. 
When the mosses on part of this desert tract have been burnt, either 
by lightning or any accidental fire, tlic barren soil immodiatoly pro¬ 
duces the white lichen which covers the lower parts of the Alps. The 
Rein-Deer in summer seek their highest parts, and there dwell amidst 
their storms and buowb, not to fly tho heat of tho lower regions, but 
to avoid the gnat and gad-fly. In winter theso intensely cold moun¬ 
tains, whose tops reach high into the atmosphere, can no longer 
support them, and they are obliged to return to tho dosert, and 
subsist upon tlio lichens. Of thoso its principal food is the rein-deer 
lichen. There are, says Hoffberg, two varieties of this; the first is 
called Lirhen ai/lvcalria, which is extremely common in the barren 
deserts of Lapland, and more particularly m its sandy and gravelly 
fields, whiuh it whitens over like snow; its vast marshes, full of 
tussocks of turf, and its dry rocks are quite grown over by it. The 
second variety of this plant, which is less frequent than the former, is 
namod tho Alpine; this grows to a greater height, with its branches 
matted together; it has this name because when thoso mountains are 
cleared of their wood the whole surface of the earth is covered with 
it; yet it is seldom to be found on thoir tops. When the woods 
become too luxuriant tho Laplander sots fire to them, as experience 
lins taught him that when the vegetables are thus destroyed, tho 
lichen takes root iu the burren soil and multiplies with facility; 
though it requires an interval of eight or ten years before it eoraes to 
a proper height. The Laplander esteems himself opulent who has 
extensive deserts producing this plant oxuborantly. When it whitens 
over hiB fields he is under no necessity of gathering in a crop of hay 
against the approach of winter, as the Rain-Deer eats no dried' vegetable, 
unless pofhaps the River Horsetail (Jlquiaetum fiuviatile). They root 
for this licheii under tho snow like swine in a pasture; their foreheads, 
nose, und feet are guarded with a hard skin closely attached to those 
parts that they may not he hurt by the icy crust which covers the 
surface of the snow. The very strong shoos which the Laplander 
esteems so much are made of those parts of the hide. It sometimes 
happens (but very rarely) that tho winter sets in with great rains, 
which the frost immediately congeals; the surface of the earth is 
covered with a coat of ice before the snow fulls, and the lichen is 
entirely encrusted and buried in it; thus the Rein-Deer is sometimes 
sturved, and a famine attacks the Laplanders. In Riich an oxigenco 
they have no other resource than that of felling old fir-trees grown 
over with the hairy liverworts. Those afford hut a very inadequate 
supply even for a small herd, but the greater part of a large one, in 
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such a cose, is sure to perish with hunger. In the summer, when the 
Rein-Deer ranges upon the Alps, a number of plants afford it food. 
Hagstrom states that it refuses to cat 40 species, the names of which 
he gives, Richardson states that the Barron-Uround Caribou, which 
resort to tho coasts of the Arctic Son in summer, retire in winter 
to the woods lying between 08° and 0fl° N. lnt., where they feed on 
the Umece, Alectorire, and other lichens which hang from the treos 
and on the long grass of the swamps. About the end of April, whon 
the partial melting of tho buow has softenod the Celrarim, Comicu- 
lame, and Cenomyces, which clothe tho Barren Grounds like a carpet, 

they make short excursions from the woods, but return to them when 
the weattier is frosty. In May the females proceed towards the sea- 
coast, and towards the end of Juno tho males ore in full march in 
the same direction. At that period tho sun has dried up tho lichens 
on the Barren Grounds, and tho Caribou frequent the moist pastures 
which cover tho bottoms of the narrow valleys on the coasts and 
islands of tho Arctic Sea, where they graze on the sprouting Caricts, 
and on tho withered grass or hay of the preceding year, which is at 
that period still standing and retaining part of its sap. Their spring 
journey is performed partly on the snow, and partly, after the snow 
has disappeared, on the ice covering the rivers and lakes, which have 
in general a northerly direction. Soon after their arrival on the coast 
tho females drop their young; they commence their return to the 
south in September, and roach tho vicinity of the wooils towards the 
end of October, where they are joined by tho males. This journey 
takes place after the snow has fallen, and they scrape it away with 
their feet to procure the lichens, which arc then tender and pulpy, 
being preserved moist and unfrozen by the beat still remaining in the 
earth. Except in the rutting season, tho bulk of tho males and femalos 
live separately; the former retire deeper into the woods in the winter, 
whilst herds of the pregnant doos stay on tho skirts of the Barren 
Grounds, and proceed to the coast very early in tho spring. Captain 
(Sir William) l’arry saw deer on Melville peninsuln as late as tho 
23rd of September, and the females with their fawnB made their font 
appoarance on tho 22nd of April. The males in general do not go so 
far north as the females. On tho coast of Hudson’s Bay the Barren- 
Ground Caribou migrate farther south than those on tho Coppermino 
River or Mackenzio River, but none of them go to the southward of 
the Churchill. The lichens on which tho Caribou principally feed whilst 
on the Barren Grounds are Cornicularia tristis, C. divergent, and C. 
oehrileu.cn, Ce.tenria nivalis, C. cucullatn, and C. Jslandica, and 
Cenomyct rangiferina. (‘Fauna Borcali-Americana.’) In the isthmus 
of Boothia the Rein-Deer does arrived about the middlo of April, the 
bucks nearly a month later ; and herds of several hundreds were seen 
about tho isthmus towards the end of May. Numbers of the fawns, 
which at that period are in a very weak state, are killed by the 
natives, who hunt them with their' dogs ; and tho does thomsolves 
often fall victims to their attachment to their offspring. Captain 
James Ross states that the Rein-Door feeds on the Usnttr, Alectorier, 
Cctraria;, and other lichens in the early part of spring; but os the 
Bummer advances tho young and tender gross fattens them so quickly 
tluit in August they havo boon killed with several inches thick of fat 
on their haunches. In tins state the meat is oqual to tho finest Eng¬ 
lish venison, but is most tasteless and insipid when in poor condition. 
(Appendix to Sir John Ross’s * Last Voyuge.’) 

Tho Caribou trove] in herds varying in number from eight or ten to 
two or three hundred; their daily excursions being generally towards 
the quarter from which the wind blows. The Indians kill them with 
bows and arrows or guns, sometimes approaching by means of a dis¬ 
guise, sometimes taking advantage of rocks or other shelter, and 
always greatly assisted by the curiosity and unsuspecting nature of 
the deer themselves. They also take the Roin-Deor in snares, or spear 
them os they are crossing rivers or lakes. The Esquimaux take thorn 
in traps ingeniously formed of ico and snow. A single family of 
Indians will sometimes destroy two or three hundred in a few weeks; 
and in many cases they are killed for the sake of their tongues alone. 
Tho reader will find a graphic account of the Esquimaux method of 
taking them in Captain Lyon’s ‘ Private Journal,’ p. 330; and a 
description of the doer found in use among the Chcpewyans (Chip- 
peways), in Hearne. Sir John Franklin relateB the ingenious methods 
pursued by the Copper Indians and Dog-Ribs. Captain James Ross 
remarks that the natives of Boothia seldom hunt the Rein-Deer in the 
spring, and then the bow and arrow is tho only mode of killing it; 
but in the autumn, as the animals return from the north in fine con¬ 
dition, they are destroyed in great numbers by parties of the natives 
driving them into the water, whilst others in canoes kill them with 
spears at their leisure. 

Utility to Man.—To the Laplander particularly tho Rein-Deer is 
all in all. According to Hoffberg, the mountaineer very often pos¬ 
sesses three or four hundred or even a thousand head; the woodman 
very rarely abovo one hundred. - As a domestic animal, yielding a 
quantity of the most delicious food, amf occupying the place of the 
cow and the ox, it in invaluable. As a beast of burden its importance 
_ is equally great, and its organisation is adapted to the icy wastes, over 
* which it forms the Laplander's sole medium of communication, no 
less than that of the camel is framed for those arid deserts which 
without the latter animal would be impassable. The weight which it 
can draw when harnessed to a sledge is said to be 300 lbs.; but 240lbs. 


form the general limit of tho burden. The tales told of its swiftness, 
when thus employed, would appear almost incredible if not so well 
attested ns they are. In a race of three deer with light sledges started 
by Pictet, who wont to the north of Lnplnnd in 1709 to observe the 
transit of Venus, tho first performed 308!)ft. Sin. and ,•*, in two 
minutes, making a rate of nearly 19 English miles nn hour; tho 
second wont over tho same ground in tlireo minutes, and tho hut in 
three minutes twenty-six seconds. One is recorded to havo drawn an 
officer with important dispatches, in 1699, 800 English miles in forty- 

eight hours ; and tho portrait of the poor deer, which fell dead at tho 
end of its wonderful journey, is still preserved in the palace of Drot- 
ningholm in Sweden. Journeys of 150 miles in nineteen hours are 
said not to he uncommon. 

To the natives of North America the Itein-Deer is only known as a 
lieast of chase, but it is a most important ono: there is hardly a port 
of the animal which is not mode available to some useful purpose. 
Clothing made of the skin is, according to Richardson, so impervious 
to the cold, that, with tho addition of a blanket of the same material, 
any one so clothed may bivouack on the snow with safety in tho most 
intonso cold of an arctic winter's night. The venison, when in high 
condition, has several inches of fat on the haunches, and is said to 
equal that of tho fallow-deer in our best British parks; the tongue 
and soiuu of the tripe are reckoned most delicious morsels. Pcmmicau 
iB formed by pouring onu-thiril part of melted fat over tho pounded 
meat and incorporating them well together. Tho Esquimaux and 
Greenlanders consider the stomach or paunch, with its contents, a 
great delicacy, ami Captain James Rohr says that those contents form 
the only vegetable food which the natives of Boothia over taste-. 
(Richardson's * Fauna Boreali-Americana.’) 



Brill-Beer (Tarandus Itangi/er). 

Highly cxcellont as an nrticlo of food, and useful domestically as 
this animal is, we do not think that it can over bo introduced witli 
much success into tho British Islands. Not Hint there would lie much 
difficulty about the food for tho deor; it is space that is wanting. A 
long succession of generations would bo required before the migratory 
habits of tho lloin-Doer could bo got rid of, and possessing as we do 
the best venison, and the finest breed of honied cattlo and horses, 
there seems no very good reason for repeating the experiments which 
have already lieen tried and hnve failed. 

3. Cervus Canadensis, tho Wapiti. This animal is the Wapiti Stag of 
Pennant, 'Arctic Zool.’; Wewaskiss of Hearne; Waskoosews, or Red- 
Deer, of Hutoliins; Red-Deer of Umfreville; the Elk of Lewis ami 
Clark; tho America.Elk of Bewick; Wapiti of Barton and Warden ; 
Le Wapiti of F. Sevier; tho Wapiti (C. Strongyloceros ) of Smith; 
Red Deer of the Hudson’s Bay Traders; La Bicho of tho Canadian 
Voyagem-s; Wawoskoeslio, Awaskocs, and Moostosli, of tho Cree 
Indians (Richardson). It is also Le Cerf du Canada of Cuvier, who 
makes it the V. Canadensis of Gmeliu (Buffoti), and C. Strongyloccros 
of Schreber; und Cerf Wapiti of Lesson, who states it to bo C. Wapiti 
of Mitchell and C. major of Ord. It may be also tho Stag of 
Carolina of Lawson, but ho describes it os "not so huge ns in Europe,, 
but much huger than any fallow-deer; ” and ho says they are always 
fat with some delicate herbage that grows bn the hills, whereas tho 
modern travellers describe tho Wapiti ns frequenting the savannahs 
or tho clumps of wood that skirt the plains. There is hardly any 
doubt that it is the Stag of America (G. major Americanos) of 
Catcsby. “ This beast,” says the ' author lost named, “ nearest 
resembles tho European red deer in colour, shape, and form of the 
horns, though it is a much larger animal and of stronger make. 
Their horns are not palmatod but round,. a pair of which weighs 
upwards of thirty pounds. They usually accompany buffaloes 
(Bisons), with whom they range in droveB tn the upper and remote 
parts of Carolina, where, as well as in our other colonies, they nro 
improperly called Elks. The French in America call this beast the 
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Canada Stag. In now England it ia known by tho name of the Cray 
Moose, to distinguish it from tho preceding beast (the True Elk) which 
they call the Black Moose." Richardson states that it ia without 
doubt the Canada Stag of various authors; but, as F. Cuvier has 
observed, the want of u pale mark on the rump in Perrault’s figure is 
sufficient to excite a doubt of its being the V. Canadensis of that 
author. Indeed he does not think it at all improbable that this 
figure is that of tho 0. Macro!is, which may hereafter prove to be an 
inhabitant of Upper Cnnoda. Dr. J. E. Cray defines it os follows :— 
Red-brown; ruinp with a very large polo disc extending far above 
the base or the tail, and with a black streak on each side of it; male 
with hair of throat elongated, black with reddish tips. 

Geographical Distribution.—Sir John Richardson says that this 
animal does not extend its rango farther to the north than tho 56tli 
or 57th parallel of latitude, nor is it found to the eastward of a hue 
drawn from the south end of Lake Wiuipcg to the Saskatchewan in 
the 103rd degree of longitudo, and thence till it strikes the Elk 
River in the llltli degree. To tho south of Lako Winipeg he thinks 
it may perhaps exist farther to the oastward. He adds that they are 
pretty numerous amongst tho dumps of wood that skirt tho plains 
of tho Saskatchewan, where they live in small families of-six or seven 
individuals, and that thoy feed on gross, on the young shoots of 
willows and poplars, and are very fond of the hips of the Jtotablanda, 
which forms much of tho underwood in tho districts which they 
frequent. 

A small variety is described ns a native of tho plains of California 
and the upper parts of the river Missouri. It is very abundant and 
occurs in lurge herds. 

Thehoiglit of this animal at the shoulders is 4 4 feet, more than 
n foot exceeding that of the common stag. All the upper parts 
and tho lower jnw nro of n somewhat lively yellowish-brown; a 
black mark from the unglo of the mouth along tho sido of the lower 
jaw; a brown circle round the eye. The first antlers depressed in 
the direction of the facial line. Mock mixed red and black, with 
coarse black hairs descending from it like a da whip, deeper in colour 
than tho sides. From tho shoulders to the hips French gray; a pale 
yellowish patch on the buttocks, bounded on the thigliH by a black 
line; tail yellowish, 24 inches long, whereas it is nearly 7 inches in tho 
Europoan Stag. The hair of a moan length on the shouldurs, the 
bock, the flanks, the thighs, and the under part of the head; that 
on the sides and limbs shorter, but the hair is vory long on tho 
sides of tho head posteriorly and on tho neck, particularly below, 
whuro they form the kind of dowlap above alluded to. On the pos¬ 
terior and outor aspect of tho hind legs there is a brush of tawny 
hair which surrounds a narrow long homy substance. Ears white 
within and cluthed with tufted hair, externally of the same colour 
ns the neighbouring parts; a naked triangular space round the 
larger lachrymal sinus near the inner angle of the orbit. Hoofs 
Hinall. Like the common stag, tho Wapiti has n muzzle, upper canine 
teeth, and a soft tongue. The quality of tho hair is ( brittlo and 
there is a short wool beneath it. Richardson thinks that the Crees 


whistling and quivering noise, not very unlike the braying of an ass. 
Mr. Drummond, who saw many in his journeys through the plains 
of tho Saskatchewan, informed Sir John Richardson that it does not 
bell like the English deer. F. Cuvier describes the cry as prolonged 
and acute, consisting of the successive sounds a, o,u (French), uttered 
with so much strength as to offend the ear. 

The flesh of the Wapiti is coarse, and little prized by the natives, 
principally on account of the fat being hard like Buet. It wants 
the juiciness of venison, and resembles dry but small grained beef. 
Its hide, when made into leather after the Indian fashion, is said 
not to turn hard in drying after being wet, and in that respect to 
excel moose or rein-deer leather. 

The velvety covering of the horns shrivels and is rubbed off in the 
mopth of October, at the commencement of the rutting season, but 
the Horns themselves do not fall until the month of March or April. 

The pair shed by ‘Monkey’ (one of the Wapiti kept by the 
Zoological Society of London in the Regent’s Park), on the 4th 
March, 1837, weighed 2641bs. 



Wapiti (Certm Oimadensu). 

1 That the Wapiti will live and thrive well and propagate in Great 
j Britain there is now no doubt; but grand as the appearance of the 
animal is, it is not probable that it will bo bred here to any groat 
extent on account of the inferior quality of its venison. 

4. C. i'tajihus, the Stag. It is the Common Stag, or Red Deer, of 



Common Stag (Oertus Staphus), 

2V.B. Mr. Smith makes a »ub-gonus of the True Stag* under the name of Xlaphut. 


give it the name of Stinking Head on account of the large suborbital 
opening. 

Hearne gives the Wapiti a character for stupidity surpassing that 
of all the deer kind. He says that they frequently make a shrill 


the English; Carw (Stag), Ewig (Hind), Elain (Youngor Calf), of the 
ancient British; Le Cerf (Stag), La Biehe (Hind), Faon (Young or 
Calf), of the French; Cervio, Cervia, of the Italians; Ciervo, Cierva, 

! of the Spanish; Cervo, Cervn, of the Portuguese; Hirtz, Hindi (Stag), 
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Hind (Hind), Hinde Kalb (Calf) of the Germans; HarW(Stag) and 
Hinde of the Dutch; Hjort, Kronhjort (Stag), and Hind, of the 
Swedes; Kronhjort, Hind, Kid, or Hind-Kalv, of the Danes; the 
Cervus vulgaris, Linnaeus; C. nobilis, Klein; Cervus, Pliny; 'EkafJs, 
Aristotle; Cervus Gvrmanicns, Brieson; Tragelaphus, Gesoer; llipp- 
elaphus, Johnston. 

This noble sjiecies is a native of tho forests of the whole of Europo 
and Asia whero tho climate is temperate. In Engluud it is intimately 
blendod with the old oppressive forest laws, which valued the life of 
a man at less than that of a stag, and with some of our legends of 
deadly feud: ‘ Chevy Chace,’ for instance. The stag-liounds that 
formerly roused the doer on the moors of the west of England are at 
present dispersed, and although in Scotland villages have been depopu¬ 
lated to let it run wild, it is the rifle of the deer-stalker principally 
that now brings tho stag down. 4r, 

The Red Deer is distinguished by its brown colour. The rump has 
n pale Bpot extending rathor above the upper surface of the base of 
Hie tail. They sometimes attain a great size. Pennant speaks of one 
that weighed 18 stones Scots, or 314 lbs., exclusive of tho entrails, 
head, and skin. The Prince of Canino has described a Corsican variety 
ns Cervus Corsicus. Bufl'on remarks of this species that he believes its 
small size depends on a deficiency of nourishment, for when removed 
to better postures it becomes even bigger than tho Common Stag. 

5. O. Barbara*, the Barbary Deer, is chiefly distinguished from the 
Common Stag and the Algerian variety of it by its smaller size, stouter 
form, and more permanently-spotted fur. It is tho Bush-Goat of the 
Moors, and inhabits the coasts of Barbary. 

6. C. WaUichil, tho BaraSinga, or Mori, is an Indian species. It is 
uIho found in Persia, where it is called Moral, Gevezu, or Gookoohee. 
It is the Cervus Pyyargus of Hardwicke; also Jesruel, or Tailless Deer, 
and lted Deer, of India. 

7. 0. affinis, tho Saul-Forest Stag, tho Stroa or Tibetan Stag of 
Hodgson, the Bara Siugha of the Hindoos. The bones are as heavy 
and as large as those of the Wapiti. 

8. O. Sika, the Siko, is of a dark-brown colour, and has rather 
slender horns. It is a native of .Japan. 

9. llama vulgaris, tho Fallow-Deer. This well-known ornament of 
our parks is the Hydd (Buck), Hyddes (Doc), Elain (Fawn), of the 
ancient British; Le Doim (Buck), La Daime (Doe), Faon (Fawn), of 
the French ; Daino (Buck), Damina (Doe), Cerbietto, Cerbietta (Fawn), 
of tho Italians; Gama, Corzu (Buck), Venadito (Fawn), of the Spanish; 
Corza (Buck), Veodo (Fawn), of the Portuguese; Damhirsch of the 
Germans; Dof, Dof-Hjort, of the Swedes; Dane, Dijr, of tho Danes; 
l>ama vulgarit, Gesner; Cervus palmalus, Klein; Cervus plalyccros, 
Ray; Cervus Varna, Linmcus. 

It is not certain whether tho common Fallow-Deer is the Tip’ll of 
Aristotle. Buffou and others are of that opinion; but M. Camus, who 
seems very well disposed to coincide with such opinion if he could, 
gives good reasons for doubt. Pennant considers tho Platycerata of 
Pliny (book xi. a 37), and the Euryecrata of Oppian (‘ Cyneg.' lib. ii., 
lin. 293), to have been our Fallow-Doer. 

Pennant, speaking of tho two varieties, the spotted and the deep- 
brown, says, on tho authority of Collinson, that they were introduced 
into this country by James I. from Norway, whero he passed somo 
time when he visited his intended bride, Anno of Denmark ; and he 
remarks (citing Llywd), that one of the Welsh names of tho animal, 



fallow-Dccr [Duma vulgaris). 


Geifr Danys, or Danish Goat, implies that it was brought from some 
of the Danish dominions. James, who observed their hardiness, 
brought them first into Scotland and thence to Enfield Chace and 
Epping, to be near his favourite palace, Theobalds. When Pennant 
wrote, they were, according to hun, scarcely known in France, but 
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were sometimes found in the north of Europe. In Spain, he observes, 
they ore oxtremely largo; and that thoy are met with in Greece, tho 
Holy Land, mid in Chino. For the two latter localities he quotes 
Hasselquist, who says he saw it in Mount Thabor, and Du Holde. 
Pennant goeH on to state that in every country except our own these 
deer ore in a stnto of nature unconfined by man ; but they are, and 
for some timo have been, confined in porks on tho Continent as they 
are in England. In Moldavia and Lithuania they are said to bo found 
wild. Cuvier observes that they have become common in all tho 
countries of Europe, and that they appear to havo come originally 
from Barbary. In a note to his last edition of tho ‘ Rf-gne Animal ’ 
he states, that since the publication of tho second edition of his 
‘ Ossemens FobsUcb ’ he had received a wild Fallow-Deer (Daim) 
which had been killed in the woods to the south of Tunis. 

Besides the varieties above mentioned, there are many others, as is 
generally tho case with reclaimed or half-reclaimed aniinnls. Ono 
variety is milk-white. Pennant remarks that in the old Welsh laws 
a Fallow-Deer was valued at the price of a cow, or, as some say, a Lo¬ 
gout. This species is represented on tho sculptures of Nineveh. 

10. Panolia JZldii, the Sungnai, is an Indian species. 

11. Itucervus Vuvaucrllii, the Bahrainga, is another Indian species. 
It is called the Spotted Doer of the Sunderbunds, and Barura Siugha 
by Hardwicke. It is the Cerrut Elaphuules of Hodgson. It inhabits 
reedy marshes and the islands of great rivers, never entering tho 
mountains or forests. The tail is short, with no caudal disc and no 
heavy mane. 

12. Rusa Aristotelis, tho Samboo. It is tho Cervus llippelaphus of 
Ogilby, Cervus unicultir of H. Smith, Cerf de Ooromaiidol of Cuvier, 
Cervus Bcnyalcnsis of Scliirz, Daim Noir de Bongale of Duvaucell, tho 
Samboo-Deer of Bennett, Cervus heterocerus of Hodgson. Tho lust 
author describes four varieties of this animal. They are natives of 
various parts of India, nnd inhabit great forests and the-mountains 
above them. They are not gregarious, and rut and drop their horns 
in spring. 

13. 11. Vimorphe, the Spotted Rusa, Gervcr or Gower. Thoir colour 
is red-brown. They are confined to the saul-forests in India. 

14. It. llippelaphus, tho Mijangau Baujoe. It is tho Cere us llipp- 
elap/ius of Cuvier; Cerf Noir du Beugulo, on llipt>eluphe, of F. 
Cuvier; Corf d’Eau, ou Mejanganbanjoe, of the Malays of Java, 



Mijuilflgm Banjo* (Cerrut ( Rusa) Jlipprlnpkut). 



Skull of Cervus llijipeluphut. 


according to Duvaucell; Rusa, or Roussnitan (Black Stag), of tho 
Javanese and Sumatrans; Rusa Uippelaph\u, the Great Russ, of 
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Smith; C. Molluccensi» of Quoy and Guimard ; C. (Rum) Timortntis 
of HUller. 

The size and proportion! of thin animal are about those of the 
Common Stag, but its hair is rougher and harder, and when 
adult that of tho upper part of the neck, of the cheeks, and of the 
throat is long, and forms a sort of beard and mane. In winter its 
colour is of a grayish-brown more or loss deep; in summer it is of a 
brighter and more golden brown. The croup is a pale yellow, and the 
tail is brown terminated by rather long hair. 

It is a native of Bengal, Sumatra, and the islands of the Indian 
Archipelago. • 

This is supposed to bo the Hippclaphus of Aristotle; but G. Cuvier, 
who once was of that opinion, Bcems in the last edition of his ' Hfcgne 
Animal ’ to consider that another species, C. (Rum) Aristotelis, Cuvier, 
living in the north of India, is tho animal alluded to by the Greek 
zoologist. 

15. II equinus, the Bamboo. It is the Rum of Raffles; tho Rliuid 
or Klk of the Dutch sportsmen. It inhabits Sumatra and Borneo. 
It is of a plain brown colour. 

16. R. Pcronii, the Smaller Rusa, is a native of Timor and Tniboc, 
Bavian and Termite. 

17. U. Philipp inns, tho Philippine Rusn, is the C. Marianun of 
Cuvier, the Cerf de Philippine of Dexmarst. It is a native of tlio 
Philippines. 

18. IL Irpitla, tho Kundevall Rusa, is a native 1 of Java. It is 
scarcely as large ns a roe-buck. 

li). Axis muculala, tho Axis. It is the Axis of T’liny; C. A,ri» of 
Erxlebeu; A ■ major of Hodgson, also A. media* and A. minor of the 
Home author; Cerf Coelion of Button; Spotted Axis or Cliittra, 
l.angnn or l'ada, or Spotted Porcino Deer, Thou or Spotted Porcine 
Axis, A. meiliur, or Spotted Hog-Deer, or Thou laingna of tho 
Tnrai, of Hodgson. In size and general form it nearly resembles 
tho common Fallow-Deer. Tho skin is at all times of a rich fawn- 
colour spotted with white. Height at the shoulder 2 feet 0 or 7 
iiichos. The distribution of tho spots varies in different individuals. 
Tho ground-colour changes to nearly block along the bock; the under 
parts are snow-white. Flanks, sides, shoulders, hind quarters, and 
pnrt of the neck spotted os above mentioned. There is a broad 
dusky spot on the forehead, and a line of the same colour extends 
along the rniddlo of the nose. Tho malo lias no canine teeth, nor lias 
the female any horns; she is generally Icbs in size than the male, nnd 
resembles him much in colour, but may las distinguished, it is said, by 
a whitu longitudinal line on the flanks. The young resemble the 
parents. 

It is a nntivo of India and tho huger islands of the Indian Archi¬ 
pelago ; very abundant in Bengal, and on the banks of tho Ganges. 

The Axis haunts tho thiek jungles in tho vicinity of water, and tho 
British sportsmen hunt it under the name of the Spotted Hog-Deer. 
It l'cods in tho night; and is timid, indolent, and mild, excoptiug 
when tho females have young, and then the male is bold and fierce. 



Axis (Axis macaluia). 


The Axis is easily domesticated, and in England has propagated 
freely in captivity. The species has beon kept with success both in 
menageries and open parks, to both of which its form and colour 
make it an olegant ornament. 

20. A. pteudaxit, the Spotted Axis. It is tho C. pteudaxit of 
Gervais. It differs from A. macula/a in having a series of spots in 
place of an oblique streak on the haunches. 

21. Hydaphu* pordnut, the Lugna Para, or Shgoriah. It is the 
C. porcinut of Sundevall; the V. niger of H. Smith; the Porcine 
Deer of Pennant; the Brown Porcine Axis of Hodgson; C. Hipp- 
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elaphut, vg. 3, of Cuvier. This species is easily known from the Axis 
by being lower on its legs, and having no distinct black dorsal Btroak, 
nor white streak on its haunches. The horns are generally short, 
with only short snags. They livo in familios, or small herds, on 
the plaint of Hindustan. They are also found in Ceylon. Mr. 
Ogilby says they do not ascend mountains. The V. Dodur of Hoyle 
is probably a distinct species. C. pumilis of H. Smith is perhaps a 
variety. 

22. Cervulu* vaginalis, tho Kijang or Muntjak. It is the Cerrut 
Muntjac of Zimmerman; Prox Muntjac of Sundevall; Cemut plicatus 
of Forster; the Hibbed-Fooed Deer of Pennant; the Chevrouil dcs 
Iqdqg ofjAllamund. 



The height of the Muntjak at the shoulders is about 2 feet 2 inches; 
head pointed ; eyes large, with lachrymal sinuses; ears rather large; 
tail short and flattened. 

In the living animal there are on the face two rough folds of tho 
skin, considerably distended nnd elevated, nbout an inch and a half 
apart above; and following tho direction of tho prominent pnrt of 
the forehead they unito Isjlow, so as to mark the face with the letter 
V. In the dried subject the folds aro contracted, and three distinct 
riba appear, which suggested to Pennant the name of Rib-Fnced Deer. 
General colour reddish-brown obovo; belly and front of the thighs 
pure white. The malo has large canines in the upper jaw; the 
female has none, nor has she horns. 

Dr. Iforsfield, who has given tho best account of this animal, states 
that “ the Muntjak selects for its retreat certain districts, to which it 
forms a peculiar attachment, and which it never voluntarily deserts. 
Many of theso are known ns the favourite resort of our animal for 
several generations. They consist of moderately-elevated grounds, 
diversified by ridges and valleys, tending towards tho acclivities of 



Muntjak (C. vaginalis). 


the more considerable mountains, or approaching the coufines of 
extensive forests. Such districts are by no means uncommon in 
Java: they are covered with long grass, and shrubs nnd trees of 
moderate size, growing in groups or small thickets, and they generally 
intervene between cultivated tracts and the dew forests. Their vege¬ 
tation is peculiarly adapted to afford our animal a very abundant 
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supply of nourishment; their surface is covered with long grass 
(Saceharum tpicalmn), well known to porsons who have visited the 
interior of Java by the name of Allang-Allang, and the groves 
and thickets abound with PhyUanlhut Xmblica, Linn. : these two 
plants constitute its principal food. Thov also produce many species 
of Hibiscnt, Gresoia, Ur am, and other nudvaceoiui plants, all of which 
are greedily eaten by the Kijang. . . . The Kijang is impatient 
of confinement, and is not fitted for the Hame degree of domestication 
as the stag. It is however occasionally found in the inclosure of natives 
and Europeans, but requires n considerable range to live comfortably: it 
is cleanly in its habits, rihd delicate in its choice of food. The desh 
affords an excellent venison, which is often found on the Alfbsof 
Europeans. The natives eat the males, and always present t^&m 
in a conspicuous place in their feasts; but in consequence of wpe 
peculiarities in the habits of the females, they huvo an averipg'to 
them as food." ' • 

23. G. motchalut, the Kogan or Kakr. It is tho Genus Moschus of 
Desranrest, G. Jiatwa and Styloceros Jlatwa of Hodgson, Pro .r Itatwa of 
Suudevall, P. albipes of Wagner, P.tlylocerot of Wagner, tho Musk- 
Deer of Nepaul; the Jungle Sheep. 

It is of a bright reddish-yellow colour, with the chin and gullet 
whitish. The hair is not ringed os in tho following species. 

The llatwu are natives of India, where they live in forests, in the 
mountains, or at their bases. They live six or eight together. Thu 
horns fall in May. The females have bristly tufts ending in a kuot 
instead of a horn. 

24. 0. Jleevetii, the Chinese Muntjak, is of a grayish-brown colour, 
with short pale ringed hair. It is a native of China. Dr. J. E. dray 
says (‘Brit. Mus. Cat..’):—“ The Earl of Derby has these three kinds 
(the three last species) at Knowsley, but they breed together, and it 
lias hence become impossible to discriminate the males from the 
original species.” 

25. Capreolut Oaprera, tho ltoe-Buck. This animal is probably the 
Aopuhs of Aristotle; loretui and Dorcat of Oppian ; Vapren of Pliny 
(xi. 37); Caprca, Cap real its, Dorcat, of Qesner; Capreolut of Ray 
and of Hibbald ; Genua Capreolut of Linmuus ; C. minimus of Klein; 
Iwrch (male), lyrchcll (female), of the ancient British; l.c Chevrouil 
of the French; Capriolo of the Italians; Zorlito, Cabronzillo Montes, 
of the Spanish; Cabra Montes of the Portuguese; ltehbock (male), 
Hehgecs, of tho Germans; Kadiur, liabock, of the Swedes; Haacdijr, 
Haaebuk, of the Danes. 

Its length is about 3 feet 9 inches; height before about 2 feet 
3 inches; behind, 2 feet 7 inches. Weight from about 50 to (10 lbs. 
Length of horns from 8 to 9 inches; they are erect, round, and 
divided into threo branches abovo; their lower part is deeply 
furrowed longitudinally. Those of a young buck in its second year 
are simple; in tho third year a branch appears; the head is complete 
in the fourth year. In tho winter the hair on tho body is long, the 
lower part of each hair is ash-coloured, there is a narrow bar of black 
near the end, and tho tip is yellow. On tho face the hair iB black 
tipped with yellow. Tho cars aro long, of a pale yellow on the 
inside, and covered with long hair. In summer the coat is short and 
smooth, and of a bright reddish colour. The chest, belly, legs, and 
inside of the thighs, are yellowish-whito; the rump is pure white, 
and the tail very short. On the outside of the hind logs, below the 
joint, is a tuft of long hair. 

“ The Hoc-Buck was formerly very common in Wales, in the north 
of England, and in Scotland, but at present tho species no longer 
exists in any jiart of Great Britain, except in the Scottish Highlands.” 
Such is the locality given by Pennant when ho wroto; and he adds 
that, according to Dr. Moufi'ett, it was found in Wales us late ns tho 
reign of Queen Elizabeth, and in great plenty in the Cheviot Hills, 
according to Leland, in that of Henry the VIII. That at one time 
tho Hoe inhabited the southern ports of tho kingdom is clear, if tho 
information given to the editor of the last edition of the ‘British 
Zoology ’ is correct, fo^hat states the discovery of seven or eight 
horns of the Koe in 4tF 'peat beds near RomBey, in Hampshire, 
together with the complete head of a beaver, with the tocth entire. 
In Ireland the animal is not known. They are frequent in France, 
and are found in Italy, Sweden, Norway, and Siberia. Pennant, 
who gives theso localities, says that the first that are mot with in 
Great Britain aro in tho woods on the south side of Loch Hannoch, 
iu Perthshire; the last in those of Langwal, in Caithness; but that 
they are most numerous in the beautiful forests of Invercauld, in tho 
midst of the Grampians. They are still comparatively plentiful in 
Scotland. Sir James Carnegie had a battue, in which forty wero 
killed. Sir William Janlino states, that south of the Forth they 
are now very rare, one or two wilder parks only possessing a few ; 
but frequent traces of their former abundance are found in the 
bonier counties, remains and skeletons being almost yearly disinterred 
from most of the larger peat mosses. The same author speaks of 
its frequency in many European countries, Germany, Silesia, &o. 
(‘ Naturalist’s Library,’ Mammalia, voL iii.) 

The Roe does not keep in herds, but only congregates in familios in 
the lower coverts and loss wild woods. The female goes with young 
five months, and produces two fawns at a birth, and these she con¬ 
ceals from the buck. They are said to live twelve or fifteen years, 
and to be able to reproduce the species at tho ago of eighteen months. 


Pbnnant observes that it is n tender animal, and quotos Buffon, who 
says that in the hard winter of 1709 tho Breed was almost extinguished 
in Burgundy, and many years passed before it was restored again. It 
is generally killed - -either in the covert or by the sportsman, who 
waits outside while the copse or wood is driven—with shot. It falls 
very readily, anil often without being apparently severely struck; 
wo have heard instances of their being knocked over with com¬ 
paratively small shot. As soon ns it is down tho throat is cut, and 
tho animal is hung up by tho hind legs on tho fork of some tree 
to bleed. 



Itnc-lluck (Capreolut Dorcas). 


Horbago and tender shoots of underwood are tho food of tho ltoo 
in the slimmer. They arc said to lie very fond of tho Hahns taratilit, 
called in tho Highlands tho Hoe-Buck Berry. In winter, when tho 
ground is covered with snow, they browse on tho tender branches of 
the fir and the biroh. (Pennant.) 

The flesh is delicate food when well killed, and the horns aro usod 
for handles of carving-knives, &c. 

Pennant states that in the old Welsh laws a roc-lmck was valued at 
the sumo price as a she-gont. 

2(5. G. Pi/yaryut, the Ahu. It is tho Germs Pi/yaiyiu of Pallas, 
Genus Ahu of Griffith, tho Kittgn of the Tartars, Dikaja Kosa of the 
Russians, Tailless Hoe and TaillcHS Doer of Pennant awl Shaw. It 
is a native of Central Asia. 

27. IHattncerus palntlotut, the Guazupiico. It is tho Genus Mr.ri- 
ennus of Gohlfuss, G. dicholoniut of llligcr. It is a native of South 
America. 

28. Jl. camjtettrit, tho Maznmc or Guiusiiti. It is the Genus hecoar- 
licut of Liuiucus, G. campcstris of F. Cuvier, V. leumyasler of Goldftiss, 
the Riche de Pampas of CuvicY. It is a native of South America 
in Northern Patugonia. It is exceedingly abundant, in small herds, 
throughout tho countries bordering tho Plata. Mr. Darwin describes 
the odour of tho buck as quite overpowering, from its disagreeable 
character. 

29. Purci/er Antisiensis, the Tarusli orTaruga, is a native of South 
America, ill tho Bolivian Alps. 

30. /■’. JJuumrl, the (iuomul. It is tho Auchcnin Jluamcl of H. 
Smith, the Camellia liiiuinnt of Leucknrt, Ctrvecna Amlir.ua of Lesson, 
the Cloven-Footed Horse of Shaw. It is a native of the cast coast 
of South America. 

31. Gurioeut Viryinianut, tho American Deer. It is tho Damn 
Virginiana of ltey, Genus Viryinianut of Gmeliii, G. Slrongylocims 
of Schrcber, tho Virginian and Mexican Doer of Pennant, the Corf 
de la l.oiiisiano of Cuvier, tho Carineou of Buffon. The tail of this 
animal, like tho rost of its body, is fulvous, above the tip it is black, 
but beneath wliito, and is earned erect when running. They inhabit 
tho Oregon, and are found to be most numerous near the coast of the 
Pacific Ocean. Thoir range on that coast is up to IS 1 * N. latitude. 
At the limqua, in latitude 43“ they give place to tho Block-Tailed 
Doer. “ We bolievo that tho same species of doer inhabits all tho 
timbered or partially timbered country between the coast of the 
Atlantic and Pacific Oceans.” (Gray.) 

32. C. MtJcieanut, tho Mexican Deer. Toil fulvous gray. Not well 
known. Inhabits Mexico. 

33. G. leucurut, the White-Tailed Deer. It is tho Gervu* true unis 
of Douglass. G. campetlris of F. Cuvier. Various writers on America 
have called it by tho following names : Roe-Buck (Dobbs), tho Fallow 
or Virginian Deer (Cook’s Third Voyage) ;-the Long-Tailed Jumping 
Door (Umfreville); Deer with small horns and long tail (Gass.); Long- 
Tailed lied Deer, Small Deer of Pacific,' Common Rod Deer, and 
Common Fallow-Deer with long tails (Lewis and Clark); Jumping 
Deor (Hudson’s Bay Traders); Chovreuil (Canadian Voyngcuis); 
Mowitch (Cree Indians). 
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This species is not found on the east side of the Rocky Mountains 
farther north than latitude 54°«K., nor is it found in that parallel east 
of 105° W. longitude. Mr. Douglass says, “ it is the most common deer 
in the district adjoining the river Columbia, more especially on 
the fertile prairies of the Cowolidoke and Multnomah rivers, within 
100 miles of the Pacific Ocean.” 

34. O. ncmoralis, the Cariacou Doer. It is the Cerf Blanc or Cerf 
dos l’aletuviers of Cuvier, Chevreuil dVAmdrique of Daubenton, Biche 
dos Savannes of Buffon. It is a native of the Bhores of the Mexican 
Gulf and of Guyana. (Baillon.) 

35. C. punctulatus, the Californian R^p. Dr. J. E. Gray says, 
“ There is a female of this species in the Zoological Onrdens; it is 
much smaller and darker than O. Virginianus, and it differs in the 
hair being dark, with a distinct yellow subtorminal band. It is a 
native of Columbia, and at best a doubtful species.” 

36. C. Lewisii, tho Black-Tailed Deer. It is the Cervus Lewisii of 
Poalo. A native of California between the Columbia ltivor and the 
Uinqua. It is seldom seen oast of the Cascade Mountains. It never 
elevates its tail in running, and viewed from behind shows two 
narrow white lines of hair, instead of the large white and elevated 
tail of the Virginian Doer. 

37. V macrotiii, the Mule-Deer. It is rather larger than C. Virginia- 
mu, having moro tho general aspect of tho Wapiti. It is destitute 
of tho block subraaxillary marks of C. Lewisii and C. Virginianua. 
It is most abundant on the eastern Blopo of the Rocky Mountains, 
and delights in rocky hills covered with cedars and fir-trees. 

38. Cuassus nemorivagus, tho Gauzu-vivo. It is tho Cervus Ncmorutn 
of Dosmarest, C. simplicicornis of llliger, 0. margironu of Schrank. 
This delicato little deer is only 26 inches in length. Its nspcct is 
said to npproach that of the sheop. The lachrymal sums is said to 
bo nearly imperceptible. 



Gausu-rlra ( Cmimiiu uemorivugm), 

Tho lower part of tho head and lips whitish. Space round tho 
eyes, inside of foro logs, and from lower part of breast to buttocks 
whitish-cinnamon. Neck and all the other ports brownish, approaching 
to grayish, each hair being tipped with white. Horns short. It is a 
native of the Brazils, 



Cuguacu-ote (Obassus rufus). 


39. C. rvfut, tho Cuguacu-ete or Pita. It is the Genus rvfut of 
F. Cuvier, C. dolichurus of Wagner, Subulus Americanus of J. Brookes, 
Subulo rvfut of H. Smith. 

Its height is about 29 inches; general colour reddish-brown; inside 
of ears (hairs short), space round tho lips, lower part of head and 
tail, hind part of belly, buttocks, and insido of fore logs to knees, 
whitish. Females without horns. Nearly of the samo reddish tint, 
with a white spot above the nose and on the uj>per lip. 

It ljvee in the low moist woods of South America, in largo herds, 
and gt ti& females are seen for one male, it is supposed that their 
■awsftjjfepB gave currenoy to the report of * form of deer on tho 
MjMDBMjjtUient without horns. They aro very fleot only for tho first 
■Iful^Erarthey are soon run down by dogs, and aro sometimes 
by tho lasso and balls. 

vfm^superciliaris, the Eyc-Browod Brocket, differs chiefly from tho 
twdjEst in the form of the muffle, and in the presence of a white 
streak over the eyes. It is a native of the Brazils. 

41. 0.auritus, the Large-Eared Brocket. It is also a native of the Brazils. 

42. Pud u humilis, the Veuuda. It is the Cervus humilis of Bennett; 
CapraPudu, Molina; AntUocapra J’udu, I.osson; AnlilopcPieranoccnia 
Temamazama, H. Smith; Cervus Macatlchicheltic, Seba; Mazamo of 
Hernandez. It is a native of Chili. 


Fossil Ccrridte. 


The remains of Deer are sufficiently numerous in beds of the third 
period of the Tertiary Series and in caverns. Thus, in the cave at 
Kirkdale, Dr. Buckland found evidences of at least three species, tho 
smallest being very nearly of the size and form of a fallow-deer, the 
largest agreeing in size with the elk, but differing in form; and 
a third, of intermediate size, approaching that of a large stag or red- 
deor. The skeletons of animals found in the recent Hhell-marls of 
Scotland, according to Sir C. Lyell, all belong to species which now 
inhabit or are known to have been indigenous in Scotland. Several 
hundred, ho observes, have been procured within tho lost century 
from five or six small lakes in Forfarshire, where shell-marl has boen 
worked. Those of the Stag (Cervus Jllaphus) are stated to bo tho most 
numerous; and if the others be arraugod in the order of their relativo 
abundanco they will follow, according to Sir C. Lyell, nearly thus :— 
Ox, boar, horse, dog, hare, fox, wolf, and cat. Tho beaver, ho adds, 
seems very rare; but it has been found in the sholl-marl of Loch 
Marlie in Perthshire, and in tho parish of Edrom in Berwickshire. 

Tho most remarkable of the Fossil Cen'idm found in tho British 
Islands is the Mcgaceros Ilibemicus, the gigantic Irish Deer. This 
animal hns been called by various names, of which tho following are 
tho most common :— Cervus platyceros aUissimus, Large Irish Deer, 
Molyneux; Cervus fossilis, Uoldfuss ; Cerf It Bois Gigantesque, Cuvier; 
tho Fossil Elk of Iroland, Parkinson; Cervus I/ibcrnus, Dosmarest; 
Cervus megaceros. Hart; Fossil Damn of Iroland, Hamilton Smith. 

Dr. Molyneux, to whom we owe the first account of the remains of 
this animal, supposed it to be the American Moose. On this point 
Profossor Owen says, “The great extinct Irish Deer surpassed tho 
largest Wapiti or Elk in size, and much exceeded them in tho dimen¬ 
sions of the antlers. The pair first described and figured in the 
1 Philosophical Transactions ’ measured 10 feet 10 inches in a straight 
line from the extreme tip of the right to that of the left antler; the 
length of each antler, from the burr to the extreme tip in a straight 
line, was 5 feet 2 inches, and the breadth of the expanded part, or 
palm, was 1 foot 10J inches. Dr. Molyneux, after giving the dimen¬ 
sions of the fossil head and its noble attire, says- —‘ Doubtless all the 
rest of the parts of the body answered these in due proportion,’ and 
he infers the amount of the superiority of the great Irish Deer over 
the ‘ fairest buck ’ accordingly.” 

“ Recent discoveries of tho entire skeleton of the Megaccros howover 
have shown that tho proportions of the trunk and limbs to the vast 
antlers were not the same with which W£ #re in the existing 

Deer best provided with these weapOBqjdjj^Hfgt the antlers were 
both absolutely and relatively larger in tiU^Hk eitinct species. This 
in fact constitutes one of its best ehatMjplPEcs, and involves other 
differences in tho form and proportions' of its osseous framework. 
One of the modifications in the skeleton of MegaceroB, which relates 
to the vast weight of the head and neck, is tho stronger proportions 
of its limbs; and another and more striking character is the groat 
size of tlie vertebras of tho neck, which form the column immediately 
supporting tho head and its massive appendages. The extent of these 
modifications may bo appreciated by the following dimensions of tho 
skeleton of the Megaseros and of that of the Great American Mooso 
(AIces palmata and Americana): — 

Mcgaceros. Alecs. 

Ft. In. Lin. Ft. In. Lin. 


Length of the trunk from the 1st rib to the end of 

the ischium.633 600 

Height from the ground to the top of the longeet 

dorsal spine.600 660 

Length of the foro leg from tho top of the scapula 

in a straight fine.670 6 46 

Length of hind leg from the head of the femur in a 

straight lino. ..493 4109 

Circumference of fourth cervical vertebra . .1100 loo 

Span of antlers between tho extreme tipa . .. 8 0 0 400” 
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The weight of the skull and antlers of the Megacerot in the Museum 
of the College of Surgeons in London is 70 lbs., whilst another exists 
in Dublin which weighs 87 U>s. The average weight of the skull, 
without the horns or lower jaw, is 5 J lbs. From this foot we may 
form some idea of the enormous size of the antlers, which seem to 
have obeyed the same periodical law as those of all existing deer. When 
it is recollected that all the matter of these antlers must have been 
drawn from the blood carried to the head by the oarotid arteries in 
the course of it few months, our wonder may well be excited at the 
special activity of tire capillary circulation or these parts. 

The question has been somewhat eagerly discussed, as to whother 
the Megacerot existed within the historical period. On this point 
Professor Owen has the following remarks:— 

“ Is there any evidence, it may be asked, that the Megacerot co¬ 
existed with the human race, or that its extinction was the result of 
man’s hostility 1 Dr. Molyneux (‘ Phil Trans,,’ xix. p. 490) says that 
its extinction in Ireland has occurred ‘ so many ages past, as there 
remains among us not the least record in writing, or any manner of 
tradition, that makes so much os mention of its name; as that most 
laborious inquirer into the pretended ancient but certainly fabulous 
history of this country, Mr. Roger O’Flaherty, the author' or ‘ Ogygia,’ 
has lately informed me.' 

“ The term Sholch, in the romance of the ‘ Niebelungen,’ written in 
the 13th century, and there applied to one of the beasts slain in a 
groat hunt a few hundred years before that time in Germany, has 
been cited by Goldfuss, and subsequently by other naturalists, as 
probably signifying the Megacerot, just ns the Halb-Wolf of the same 
‘ Lied ’ nas been conjectured to be the Hytono. 

“ The total silence of Caoaar and Tacitus respecting such remarkable 
animals, renders their existence and subsequent extirpation by the 
savage natives a matter of the highest improbability; and it has been 
well observed by Dr. Buckland, that ‘the authority of the same 
romance would equally establish the actual existence of giants, dwarfs, 
and pigmies, of magic turn-cap^—the using of which would make the 
wearer become invisible—and of fire-dragons, whose blood rendered 
the skin of him who bathed in it of a horny consistence, which no 
sword or other weapon could penetrate.' 

“ Home appearances in the bones themselves of the Megacerot, and 
perhaps an undue confidence in tho vague statements of their discovery 
with remains of the existing doer, hog, and sheep, in peat-bogs, have 
led to the opinion that tho Gigantic Deer existed within tho time of 
man. Dr. Hart oites tho fact of the discovery of a human body in 
gravel, under eleven feet of poat, soakod in the bog-water, which was 
ui good preservation, and completely clothod in antique garments of 
hair, which it had been conjectured might bo that of our fossil animal. 
But if any Megacerot had perishod, and left its body under the like 
circumstances, its hide and hair ought equally to have been preserved. 
Except however the solitary instanco of fat or adipocire in the shaft 
of one of the bones discovered by Archdeacon Mauuseli, not a particle 
of the soft parts of the animal seems ever to have been found. Dr. 
Hart conceives that * more conclusive evidence on this question is 
derived from tho appearuuce exhibited by a rib, in which he discovered 
an oval opening near its lower edgo, with the margin depressed on the 
outer, and raised on the inner surface, round which there is an irre¬ 
gular effusion of callus. This opening,’ he says, 1 appears evidently 
to have been produood by a sh&rp-pointed instrument which did not 
penetrate so deep as to cause the animal's death, but which probably 
remained fixed in the opening for some length of timo afterwards; in 
foot, such an effect as would bo produced by the head of an arrow 
remaining in a wound after the shaft was broken off.' (Op. cit., p. 29.) 

“But a conical arrow-head, with a base one inch in diameter, 
sticking in a rib, with its point in the chest, must have pierced the 
contiguous viscera, and rankling there have excited rapid and fatal 
inflammat ion. The evidence of the healing process in the bone would 
rather show that the instrument which pierced the rib had not been 
left there to impede the operations of the ‘ vis medicatrix natures.’ 
A formidable bronoh of the formidable antler is os well suited to 
inflict such a wound as the hypothetical arrow; and if the combative 
instincts of the rutting stag rightly indicate the circumstances under 
which the wound of the Megacerot was inflicted, they would be those 
which best accord with the actual evidence of recovery from it.” 

Although the remains of this animal have been found principally 
in Ireland, they have also been dug up in the Isle of Mon, in Scotland, 
and found in Beverol of the OBsiferous oaverns of England. This 
discovery is interesting, as from the position in which the remains of 
the Megacerot have been found, it establishes the oomtomporaneiiy of 
this animal with the Mammoth, Rhinoceros, and other extinct Mam¬ 
malia of the period of the formation of the newest tertiary fresh-water 
fossililbrous strata. 

In the cavern of Kent’s Hole, near Torquay, the base of an antler, 
fossil, and partly gnawed, has been found. It does not belong to 
Megacerot ; and Professor Owen has referred it to a genus and speoiea 
which he oalls Strongylocerot Spdatut, Gigantio Round-Antlered Deer. 
11 If the trunk and limbs bore the some proportions to the head and 
antlers as in the Wapiti and Red Deer, as most probably they did, 
the speoies indicated by this remarkable fragment of antler must have 
been the most gigantic of our extinct English Cervine animals.’’ 
(Owen.) 


Besides these, the remains of C. Elaphus, the Red Deer, C. Tarandut, 
the Rein-Deer, Dama vulgaris, the Fallow-Deer, Oapreolus Capreca, 
the Roe-Buck, have all been found in various parts of the British 
Islands. Amongst the bones found in Kirkdale are those of a small 
deer, which Professor Owen colls Genus BucUamdi. 

Remains of Deer occur in other ossiferous caverns besides those of 
Great Britain, ob in the Muggendorf caverns,.the Grotto d’Echenoz, 
and that on the banks of the Mouse, at Chockier; as well as in the 
osseous breccias of Gibraltar, Cette, Nice, Corsica, and Antibes. 
M. Bertrand de Doue found, among the bones- entombed in and 
beneath, volcanic matter near St. Privat crallier (Veiny), a large 
proportion of remains, referrible to at least four undetermined 
speolto of Cerei, in company with Rhinocerot leptorhinut and Jfyecna 
tpdgta ; and M. Robert extracted from the ferruginous beds at Cussoc 
(Haute-Loire) the bones of seven species of deer (to two of which he 
assigns the names of Gervus SolUhacut, and C. dama Polignacus), 
accompanied by the bones of the antelope, Bos Urut and B. Velaunut, 
two species of horse, Elephas primigemut, Rhinocerot leptorhinut, and 
Tapir Arvemcmis. Among the fossil species enumerated we find, 
under section a, Cervut giganteus, C. curyceros, and C. Americanist; 
under section 0*, C. Ouettardi; and under fi** C. Jlibernus and 
O. Somonentis. 

Captain P. Cautley, in his paper ‘On the Remains of Mammalia 
found in the Sewalik Mountains, at the southern foot of the Hima¬ 
layas, between the Sutluj and the Ganges,’ enumerates, among the 
fine collection of bones found bv him, those of the elk and several 
varieties of deer. In the district between the Jumna and the Gauges 
he obtained tho remains of more species of deer than one in the marl 
or clay conglomerate, described as consisting of fragments of indurated 
clay, comented by clay, sand, and carbonate of lime. Professor Kaup 
discovered the bones of the following deer:— Cervut anocerus, C. trigo- 
nocerut, C\ dicranocerus, and C. curtocerus —in the sand resting upon 
tho calcaire grossier in Rhenish Hesse, in company with Dinotherium, 
&.c. Ac. Doer therefore may be considered to have existed in the 
second and third tertiary periods, namely, the Miocene and Pliocene 
periods of Lyell. 

CEHVUS. [Cervid.k.] 

CESTRA'CEriS, or CESTRI'NiE, a natural order of plants belonging 
to tho class of Monopetalous Exogens. It is nearly related to 
Solanacete, and is sometimes made to form a tribe of that order. It 
lias the following characters:—Limb of corolla plicate, vaivato or 
induplicate in estivation; calyx 5-toothed; corolla funnel-shaped, 
5-lobed, regular; tubo elongated, limb usually spreading; stamens 5 j 
anthers dehiscing lengthwise; ovarium seated on a copulate disc; 
pericarp capsular or baccate; placentas adnate to the dissepiment; 
embryo nearly straight, with a cylindrical radicle, and roundish leafy 
cotyledons. It cmbracos tho genera Oestrum, Dunalia, Meycnia, 
Darius, Vestia, Letsea, Fabiana, Laureria, Laniarlcia. In the second 
edition of the ‘Natural System,’ Dr. Lindley recognises tho order 
Cestraceee, and adds, “ I do not attempt to characterise this assemblage 
of plants, being uncertain what its rail peculiarity is. According to 
Scnlechtondahl, it has all the characters of Solanaceex, except that 
the embryo is nearly straight, and the cotyledons foliacoous. To this 
howovor it is possible that the vaivato (estivation of the corolla ought 
to be added; but I am by no means sure that the species of 
Periphragmot of the ‘ Flora Peruviana,’ with winged seeds, ought not 
to bo included, although, as they have an imbricated (estivation, and a 
tricarpellary fruit, they are placed in Polcmoniaccee. These plants, 
which are very different from those of Jussieu's Cantuas, especially 
C. quercifolia, have much the habit of Lycium as well as Vestia. If 
they really do belong to Polemoniacece, they must be considered a 
connecting link between that order and Oettracea." The genera 
then recognised by Lindley were, Oestrum, Vestia, Letsea, Fabiana. 
In the ‘Vegetable Kingdom,’ Dr. Lindley has dropped the order 
Cestraceee. 

The genus Oestrum has a tubular oalyx, tJfcto, very short, obsoletely 
5-toothed; corolla funnel-shaped, wfth a loi^slender cylindrical tube; 
a roundish throat and a flat limb, with ovate equal segments; filaments 
theUength of the tube; anthers inclosed, being roundish, 2-celled, 
n«Hr seeded. C. venenatum is a large woody bush which grows at 
the Cape of Good Hope, in Houtinqua Land, and elsewhere. The 
flowers are arranged in axillary clusters; the oorolla has a reddish 
tube and a white limb, and emits a perfume resembling Jasmine 
flowers. A decoction of the bark reduced to an extract by evaporation 
is employed by the Hottentots to poison their arrows. It is said to 
be a speedy poison, and is also employed to destroy wild beasts by 
mixing with their food. C. macrophyllum and 0. noctuum have similar 
properties. C. Hediwnda and C. lamifolium are febrifuge, and are 
applied extensively as astringents in Peru. About 50 species of 
Oestrum have been described. They are all of them natives of 
North and South America, and the West India Islands, and are 
known by the common name of Bastard Jasmines. They are easily 
cultivated, and will grow in any rich light soil, and are easily propa¬ 
gated hy cuttings, which should be placed under a hand-glass in heat. 
The speoies of the allied genera require the same treatment. 

(Don, Gardena's Dictionary; Lindley, Flora Medica; Lindley, 
Vegetable Kingdom.) 
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_ CESTUM. [Acausphas.] 

CETACEA, an order of Aquatic Mammals with fin-like anterior 
extremities, the posterior extremities being absent, or rather, haring 
their place supplied by a large horizontal caudal fin or tail; without 
an external ear, without hair on their external integument, and the 
cervical bones so compressed as to leave the animal without any 
outward appearance of a neck. This nrder comprises the Whales, 
the largest animated forms in existent, Some of the genera com¬ 
posing it are phytophagous, or plant-eaters; others are eoophagous, 
or animal-eatOTs. 

The Cetaceous Mammals, whose abode is either in the sea or the 
great rivers, resemble Fishes so closely in external apnearano%that 
it is hardly to be wondered at that not only the vulgar, but^ven 
some of the earlier zoologists, looked upon them as belonging tothat 
class. This notion is kept alive to the present day in the announce¬ 
ments of the comparative sucoeSs of those ships which aro employed 
in the Whalo Fishery; for not only is it conveyed by that general 
term for the capture of whales, but by statements that one ship has 
arrived with three fish, another with four fish, a third with one 
fish, Ac. 

If we turn to the Sacred Scriptures we find tho Hebrew words Than 
and Thannin, which have been translated by the words Kflroi (the 
word used by /Eneas Gaztcus to designate the fish out of whose belly 
Hercules is said to have escaped after having been swallowed) and 
‘whale.’ Lycophron terms the marine animal that so disposed of 
Hercules when lie was shipwrecked, Kipx a t°t ubtev, a shark. 

The Soptuagint translates the Hebrew words above noticed, t4 k4tii 
ri piyaXa, in the 21st verse of the first chapter of Genesis. The 
same Greek word is used in the 17th verse of the first chapter of 
Jonah. In the book of Job (vii. 12), and in that of Ezekiel (xxxii. 2), 
the translation uses the term tpixuv. In Matthew (xii. 40), where 
the swallowing up of Jonah is alluded to, k fjios is employed. 

In Barker’s ‘Biblo’ (1615) the passage in Genesis is translated, 
“ Then God created the great whales," much the same ns it Btands 
in the version now read in our churches, “ And God croated great 
whales.” 

The other passages are translated in Barker's * Bible ’ as follows :— 
Jonah (i. 17), “Now tho Lord had prepared a great fish to swallow 
up Jonah: and Jonah was in the belly of the fish three days and 
throe nights: ”—Job (vii. 12), “ Am I a sea or a whale fish, that thou 
keepest mo in ward?"—Ezekiel (xxxii. 2), “ Thou art like a lyon of 
Hie nations, and art as a dragon in the sea; ” in a note ‘ or whale ’ is 
added:—Matthew (xii. 40), “ For as Jonas was three days and three 
nights in tho whale's belly,” &c. 

In the version now used in our churches the passage in Jonah is 
verbatim the same os in Barker; that in Job is thus rendered, “ Am 
I a sea, or n whale, that thou settest a watch over me?”—that in 
Ezekiel, “ Thou art like a young lion of the nations, and thou art as a 
whale in the seas : ”—that in Matthew is identical with tho passage 
in Barker. 

These aro merely cited os examples: there are other passages in 
tho Old Testament iu which the wonls whale and iteror occur in the 
English and Greek versions. It would be beside tho present question 
to enter into the discussion whether the whale was meant, or a 
crocodile, as some will have it, in the verses above quoted; it is 
sufficient for our purpose to show the commonly received opinion 
that a whale was a fish. 

In the Indox to Pliny’s * Natural History ’ we find tho Whales 
treated as Fishes, “Bahenarum Piscium ConHideratio,” “Balicna 
piscis,” Ac.; but in tho work itself the Baltena and Pliyseter are noticed 
as Beltuc, and a fair acoount is given of their spouting and general 
habits. The 7th chapter of his ninth book, indeed, is headed “ An 
spirent pieces, an dormiont;” but in that chapter he expressly states 
that neither whales nor dolphins (bahenis nec delphinis) have gills, 
but breathe by means of fistulas, or blow-holes, which appertain to 
the lungs. 

Aristotle, whose greaTOoological work Pliny had closely studied, 
was certainly aware of the broad distinction between the Whales and 
Dolphins (the position of whose blow-holes he mentions), and Fishes, 

(leaner separated the Whales from the Fishes, including theu((fe a 
distinat order of marine animals. Aldrovandi separated them also, 


their hairless skin, and their natatory progression, the Cetacea have 
hardly anything in common with the true fishes, but in other respects 
agree with the viviparous quadrupeds. 

Nevertheless, that he may avoid dissent from received opinions 
and the appearance of paradox, Ray declares that he will not inno¬ 
vate, but consider the Cetaceous Animals os Fishes; and he proceeds 
to define what a fish is, thus: An aquatic animal having blood, wanting 
feet, swimming with finB, covered either with scales or with a naked, 
smooth, hairless skin, passing its life in the waters, and never 
voluntarily leaving it for the dry land. 

The Cetaceous Fishes, or Helium Mariner, form his first section, 
and are immediately followed by the Cartilaginous Fishes, called 
SeAdxr by Aristotlo. Of the Cetaceans he says, that they breathe, 
like quadrupeds, by meanH of lungs, copulate, bring forth their young 
olive, and nourish them with their milk, and in the structure and use 
of all their, .internal parts agree with thoso animals. 

The following are the genera enumerated by Kay :— 

Baltena (2 species) ; Ci te (1); Orca (2, but one not clearly defined); 
Albus; Monoccros; Delphinus; Phocttna. And lie divides the Cetaeei 
generis Pisces, seu Baltence, into two great groups—tho Toothed and 
Toothless; the latter having horny laminso in tho upper jaw. 

The Toothed Wholes aro subdivided into those which have teeth in 
both jnws, and thoso which have teeth iu the lower jaw; and there 
are further subdivisions depending on tho absence or presenco of the 
back-fin and tho shape of the teeth. 

The Toothless or Whalebone Whales aro subdivided also with 
reference to the absence or presence of the bock-fin, tho presence of 
a blow-hole, or tho employment of nostrils in respiration, the presenco 
of plaits on the belly, and the width of tho lower jaw. 

Linnscus, in his last edition of the ‘Systems Naturae’ (1766), defines 
tho fulcra, or props, of his Mammalia to bo 4 feet, with the exception 
of thoso Mammals which are merely aquatic, “in quibus podos 
posteriores in caudil piunam compcdes;” iu other words,' in which 
tho postqpior limbs are manacled or conjoined, so os to form a 
tail-fin. 

Tho seven orders of Mammalia in this system are divided into 
three soctions:—1, Ungmculata; 2, Ungulata; 3, Mntica. Tho 
soventh and lost order, Ccte, is the only one belonging to the section 
Mutica. 

Tho following is the Limucnn definition of the last-named order:— 

Pectoral fins in lieu of feet, and feet conjoined into a horizontal 
flattened fin in lieu of a tail. No claws. Teeth cartilaginous. Nose 
often a frontal pipe. Food, mollusks, fishes. Locality, tho ocean. 

Liumcus then declares that he has separated theso Cetaceans from 
tho Fishes, and associated them with tho Mammals, on account of 
their warm bilocular heart, their lungs, their moveable eyelids, their 
hollow oars, “penom intrantem feminam mamrnis lactnntem,” and 
this, to use his own expressive words, “ex lego naturae jure men- 
toque.” 

Here then wo find tho decisive step taken, with tho unflinching, 
firmness of a master mind, relying upon the philosophical principles 
that demanded the separation, and no longer yielding to popular 
prejudice by calling that a fish which he knew to bo a mammiferous 
animal. Some parts of his definition—not much of it—may bo open 
to criticism, as whoro he designates tho teeth os cartilaginous, a term 
robably used to comprehend both tho horny Intninm of tho Whale- 
one Whales and the true teeth of the other Cetaceans; but tho brood 
line of distinction is unassailable, and will ever remain so. 

The order Ccte is thus summarily defined by its groat founder 
Spiraclos upon the head. Pectoral fins and horizontal caudal fin 
without claws. 

Genera:— Monodon, Baltena, Physder, Vclphinus. 

This, the lost order of tho Linuscan Mammalia, is immediately 
preceded by the Bellutr. 

For Lacopede’s arrangement, seo his ‘ Histoiro Naturelle, Ac. 
Des Cdtocds, 4to., Paris, 1804. 

The Cdtacds form Cuvier’s ninth and lost order of Mammifhres, 
the Ruminants ( Pecora, Linn.) being tho eighth. 

Cuvier defines the Cetaceans to be mammiferous animals without 
posterior feet. Their trunk, he states, continues itself with a thick 
tail, which a cartilaginous horizontal fin terminates; and their head is 
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separate chapter at the head of his book ‘ De Piscibus.’ 

Bay, in his ‘ Synopsis Methodica Piscium ’ (1713), observes that 
the term ‘ &Bh ’ is extended, even by the learned of our country, to 
the bloodless aquatics, as they were then termed, Exanguia aquatica, 
such os Crustacea, Testacca, and Mollia, or Shellless Mollusks. On 
the other hand, some, he remarks, not only exclude those Exanguia 
aquatica, but also the Cetacea (“ Cetaceum genus, seu Belluie 
Marins) ”), contending that no othor animals con justly be termed 
fishes except those which breathe by means of gills, and have but 
one ventricle to the heart. With these last Ray agrees, and expresses 
his own opinion, that, if we speak properly and philosophically, the 
name of Fish should be restricted to such last-mentioned animals only, 
and points out the absence of any relationship of the “ Pisces Cotacei 
dicti” with the true fishes; adding, that with the exception of tho 
place where they spend their lives, the external figure of their body, 




vertebrae, which are very delicate, and in part conjoined or soldered 
together. Their anterior extremities have the first bones shortened, 
and the succeeding bones flattened and enveloped in a tendinous ■ 
membrane, which Deduces them to true fins. This gives nearly 
entirely tho external form of the fishes, except that these last have 
the tail-fin vertical. Tho Cetaceans therefore remain constantly in 
tho water; but as they respire by moans of lungs, they are obliged to 
come frequently to the surface for air. Their warm blood—their 
ears open oxteraally, although with very small apertures—their vivi¬ 
parous generation, the teats by means, of which they suokle their 
young, and all the details of their anatomy, sufficiently distinguish 
them, Cuvier observes, from the fishes. 

Tho same great zoologist remarks that their brain is largo, and its 
hemispheres well developed; the petrous bone, or that portion of tho 
cranium which contains the internal ear, is separated from the rest of 
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the head, and only adheres thereto by ligaments. There is no. external 
ear, nor are there any hairs upon their bodies. The form of their 
tail obliges them to move it from above downwards for their pro¬ 
gressive motion, and aids them greatly in raising themselves in the 
water. 

To the genera which np to Cuvier's time naturalists had reckoned 
among the Cetacea, he addB thoso which had formerly been (on- 
founded with the Walruses, and which form his first family, namely,— 

The Herbivorous Cetaceans. 

The teeth of these have a flat crown, which, Cuvier remarks, 
determines their mode of life, leading them often to leave the water 
to creep and feed on the bank: these have two teats on the breast, 
and hairy moustaches; two circumstances, he observes, which when 
thoy have been seen from a distance, with their heads raised vertically 
out of the water, have given them some resemblance to women or 
men, and have probably given origin to the stories of some travellers 
who protend that thoy have soeu Tritons and Syrens. Although in 
the cranium the bony nostrils open upwards, they are only pierced in 
the skin at the ond of the muzzle. Their stomach is divided into 
four pouches, two of which are lateral; and they have a great ciccum. 

Cuvior divides the Herbivorous Cetacea into— 

1st, The Lamautins, or rather Manatees ( Afanatus , Cuv.); 2nd, the 
Pugongs, Lacdp. ( Ifalicore, Ill.); 3rd, the Stellhres, Cuv. (liytina, 111.). 

Cuvier’s second family of this order consists of— 

The Ordinary Cetaceans. 

Thoso are distinguished from tho procoding by the singular appa¬ 
ratus which has procured for them the French name of Souffleurs, or 
Blowers. As thoy take, together with their prey, says Cuvier, large 
volumes of water into their very spacious mouth, there was a necessity 
for some outlet to got rid of it; it passes across the nostrils by moans 
of a particular disposition of tho velum palati, and is collected in a 
sac placed at the external orifice of the cavity of the nose, whence it 
is driven out with violence by tho compression of powerfifl muscles 
by a narrow aperture pierced at tho top of the head. Thus it is, 
adds Cuvier, that they produce those jets d’eau which cause them to 
be seen from afar by voyagers. 

He further observes that their nostrils, incessantly traversed by 
floods of salt water, could not be lined with a membrane sufficiently 
delicate for the perception of odours. The whaloB therefore are 
without those projecting laminio which are to be found in other 
animals; the olfactory nerve is wanting in many, and if any of them 
on joy the sense of smolling they must have it very much obliterated. 
Their larynx, of pyramidal form, peuetmtos into the back nostrils for 
tho reception of the air, and for the purpose of conducting it to the 
lungs, without any necessity ou the pnrt of^he animal to lift its 
head and mouth out of the water : there are no projecting bunime in 
their glottis, and their voice must be roducod to simple bellowings. 
They have no Yestigo of hair, but their body is covered with a smooth 
*slun, undor which lies tho thick blublstr abounding in oil, and tho 
principal object for which they are sought. Their teats are near tho 
anus, and they are unable to seise anything with their fins. Their 
stomaoh has five, and sometimes as many as soven, distinct pouches. 
In lieu of a single spleen they have many small and globular ones; 
those which have teeth have them conioal, and similar to each other. 
Thoy do not matfticate their food, but swallow it rapidly. Two Btnall 
bonus, suspended in the flesh near the anus, ore the only vestiges of 
posterior extremities. Many have ou the back a vertical fin of a 
tendinous substance, but not sustained by bone. Their flattenod eyes 
have a thick aud solid sclerotic; their tongue has only smooth and 
soft integuments. 

Cuvier divides this group into two small tribes: 1, thoso whoso 
head bears the ordinary proportion to tho body; and 2, thoso which 
have tho head disproportionately great. 

1st Tribe. 

Ctenora:—1. Delphinus, Linn., with the sub-gonera Delphinus, 
Cuv.; Phocama, Cuv,; Delphinapterus, Lacdp .; aud Hyperoodon, 
Lacdp. 

2. Afonodon, Linn. 

2nd Tribe. 

Theso Cetaceans have the head so latgo, that it is either a third or 
one-half of the length of the body; but neither the cranium nor the 
brain participates in this disproportion, which is entirely duo to an 
enormous development of the bones of Hie face. 

Genera:—1. Physeter, Linn, (the true Cachalots); with the sub¬ 
genus Physeter, Lacdp, (Caohalots with a dorsal fin). 

2. Palana, Linn. (Whalebone Whales); with the sub-genera con¬ 
taining the Balanopterre of Laodphde: namely, Hie Balftnoptera with 
a smooth belly; and the Balienoptera with a plaited belly, commonly 
termed Rorquals. (' R&gne Animal.’) 

The following synopsis of the families of Cetacea is taken from the 
'Catalogue of the British Museum,’ by Dr, J. E. Gray. 

Sub-Order CETE. 

Skin smooth, bald. Teats 2, inguinal. Limbs clawless. Fore¬ 
limbs fin-shaped; hinder unitod, forming a forked horizontal tail 
Nostrils enlarged into blowers. Carnivorous. 


Family 1st. BaLjKnidie. 

Nostrils 2, separate, longitudinaL Palate with baleen. Jaw tooth¬ 
less. Head very large. 

Genus I. Baltma. 

Species 1. B. mysticetus, Right Whale. 

2. B. marginata, Western Australian Whale. 

8. M auttralis, Cape.Whale. 

4. B. Japonica, Japan Whale. 

5. B. antarctica, New Zealand JYhale. 

8. B. gibboea, Scrag-Whale. 

Genus II. Megaptera, Humpbacked Whales. 

Species 7. At. longimana, Johnston’s Hump-Backed 
Whale. 

8. At. Americana, Bermuda Hump-Back. 

9. At. Poesl-qp, Capo Hump-Bock. 

10. At. Kuzira, the Kuzira. 

Gonus III. Ralimoptera. 

Species 11. B. rostrata, Pike-Whole. 

Genus IV. Physalus. 

Species 12. P. Anliquoeum, Razor-Back. 

13. P. Boops. 

14. P. Sibbaldii. 

15. P. fasciatns, Poruvion Finner. 

16. P. Iwati, Japan Finner. 

17. P. antarcticus. 

18. P. Brasiliensis. 

19. P. australis, Southern Finner. 

Family 2nd. Catodontumc, or Physeterxdas. 

Nostrils 2, separate, longitudinal. Palate smooth. Lower jaw 
toothed. Head very large. 

Genus I. Catodon, Spermaceti Whales. 

Species 20. C. macrocephalous, Northern Sperm-Whale. 

21. C. Colueti, Mexican Sperm-Whale. 

22. C. polycyphus, South Sea Sperm-Whale. 
Genus II. .Jfogia, Short-Headed Whales. 

Species 23. K. breviceps, Short-Hooded Whalo. 

Genus III. Physeter. 

Species 24. P. Tursio, the Black Fish. 

Family 3rd. Dxlpiiinimi (Dolphins). 

Nostrils united, lunato, transverse. Palate smooth. Jaws toothed, 
rarely deciduous. Head moderate. 

Genus I. Hyperoodon. 

Species 25. If. Butzkopf, Bottle-Head. 

26. If. rostratum. Beaked Hyperoodon. 

27. H. Doumelii, Corsican Hyperoodon. 

28. H. Dcsmarcstii, Desmarest’s Hyperoodon. 

29. It. latifrons. 

Genus II. Zipliius. 

Species 80., Z. Sowerbiensis. 

31. Z. SechcUensis, Sechclle Ziphius. 

Genus III. Delphinorhynchus. 

Species 32. D. micropterus, Blainvillo’s Whale. 

Gonus IV. Alonodon. 

Species 33. At. monoceros, the NarwhoL 
Genus V. Beluga. 

Species 34. 3. Catodon, Northern Beluga. 

35. B. Kingii, Australian Beluga. 

Genus VI. Ncomeris. 

Species 36. Af. Phocccnoules, Neomens. 

Genus VII. Phoccena. 

Species 37. P. communis, Common Porpoiso. 

Genus VIII. Grampus. 

Species 38. G. Olivieri, Cuvier’s Grampus. 

• 39. G. Rissoanus, Rfetso’s Grampus. 

40. Q. Richardsonii, 

41. G. Sakamata. 

Genius IX. Qlobiocephalus. 

-- Species 42. G. Svineval, Pilot-Whale. 

43. G. intermedins, the Black Fish. * 

44. G. afflnis, Smaller Pilot-Whale. 

45. Q. Sieboldii, Naiso Goto. 

46. G. macrorhynchus, South-Sea Block Fish. 

Genus X. Orca. 

Species 47. 0. gladiator, Killer. 

48. 0. crassidene, Lincolnshire Killer. 

49. 0. Capensis, Cape Killer. 

60. 0. intermedia, Small Killer. 

Genus XI. Lagenorhynchus. 

Species 61. L. leucopleurus, White-Sided Bottlenose. 

62. L. albirostris, White-Beaked Bottlenose. 

63. L. Electro, the Electro. 

54. L. ceeruteo alius. 

65. L. Asia, the Asia. 

66. L. acutus, Eschricht’s Dolphin. 

67. L. clanculus. 

68. L. Thicolea. 
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Genua XII. Pdphinapterus. 

Species 59. 1). Peronii, Peron’a Dolphin. 

60. D. borealis. 

Genua XIII. Ddphinus. 

Species 61. D. Ifeavisidii, HaBtated Dolphin. 

62. P. obscurus, Dusky Dolphin. 

63. P. compressiqauda, Compressed • Tailed 

Dolphin. 

64. P. Tnrsio, Bottlenose Dolphin. 

65. D. Ahutalam, the Abusalam. 

66. P. Eutropia, the Eutropia. 

67. P. Ewrynome, the Eurynome. 

68. I). Metis, the Metis. 

69. P. Cymodoce, the Cymodoco. 

70. P. Ports, the Dorm 

71. I>. frmatus, Bridled Dolphin. 

72. D. Olymene. 

73. P. Sty#, the Styx. 

74. P. Euphrosyne, tho Euplirosyne. 

75. D. A lope, the AJope. 

76. P. microbrachimn. 

77. P. dubius. 

78. P. loriyer. 

79. D. Pel-phis, the Dolphin. 

80. P. Janira, tho Janira. 

81. P. Norm Zeahtndite, New Zealand Dolphin. 

82. P. Porsteri, Forster’s Dolphin. 

83. D. Sao, the Sao. 

84. P. longirostris, Cape Dolphin. 

85. P. mi crojts, Small-Head oil Dolphin. 

Genus XIV. Steno. 

Species 86. S. Malayanns, Malay Dolphin. 

87. »S'. frontatus, Fronted Dolphin. 

88. S. compressus, Narrow-Beaked Dolphin. 

89. S. attenuate, Slender-Boakod Dolphin. 

90. S. fitscus, Cuban Steno. 

91. S. rostratus, Beaked Dolphin. 

UcnuB XV. Pontoporia, 

Species 92. P. Blainvillii, the Pontoporia. 

Genus XVI. Inia. 

Species 93. 7. Graffroyii, tho Inia. 

Genus XVII. Plalanista. 

Species 94. P. Oanyelka, the Sou Sou. 

Sub-Order STRENIA. 

Skin rather hairy. Whiskers rigid. Limbs clawed. Teats 2, 
pectoral. Nostrils 2, apical. Herbivorous. 

Family Manatid®. 

Grinders none, or flat crowned. Front of jaws covered with horn. 
Genus XViil. Manat us. 

Species 95. M. australis, tho Manatee. 

96. M. Scnegtdensis, the Lamantin. 

Genus XIX. Ilalicore. 

Spocies 97. If. Pvgrmg, Indian Dugong. 

98. H. 1'abernaculi. 

99. 11. australis. 

Genua XX. Rytina. 

Species 100. R. gigas, Morskaia Korova. 

The following is M. F. Cuvier’s arrangement of the Cetacea, to 
which, and that of Baron Cuvier, we shall principally refer when 
speaking of the anatomy of these creatures. 

Tribe 1. 

pHYTOppAOA (Vegetable-feeding). 

Teeth of different kinds j molars with flattened crowns, corre¬ 
sponding to the vegetable nature of their food. Mamma; two, 
pectoral. Lips provided with stiff bristlos. External nostrils always 
two, situated at the extremity or upper part of tho rostrum, whioh is 
obtuse. 

Genera: Manatus, Cuv.; Jfalicore, Cuv.; Rytina, Ill. 

Tribe 2. 

Zoofhaoa (Animal-feeding). 

Teeth of one kind or wanting, not adapted for mastication. 
Mammn two, pudendal. External nostrils double or singlo, situated 
on the top of the head. 

A. With the head of modorate size. 

Family Pelphinidte. 

Teeth in both jaws, all of simple structure, and, generally, 
conical form. No coxnim. 

Genera : Pelphinorhynchus ; Delphinus ; Inia ; Phoeeena. 

M. F. Cuvier is of opinion that the following genera seem to form 
the types of as many distinct families of Zoophagous Cetaceans. 
Genera; Monodon ; UypefotJdon j Plalanista, 


B. With the head of immoderate size, equalling one-third the 
length of the body. 

Family 1. Catodontidic. 

Teeth numerous, conical, but developed only in the lower jaw. 
External nostrils or blow holes confluent. No ctecum. 

Genera: Catodon ; Physetcr. 

Family 2. Bahenidat. 

No teeth j their place supplied by the plates of baleen, or whalebone, 
attached to tho upper jaw. Blow-holes distinct. A ctccum. 

Genera: Balamojitera; BaUena. (‘HistoiroNaturellodesCctaccs,’ Ao.) 

On tho arrangement and remarks of the two Cuviers, Dr. J. E. Gray 
makes the following criticism. After referring to Lact'pede’s classi¬ 
fication, he says:— 

“ Cuvier,' dissatisfied with this state of things, in his * Ossemens 
Fossiles’ examined tho various documents and consulted the 
authorities which had been used by Lacdpbde ; but he appears to have 
undertaken tho work with a predisposition to reduce the number of 
species which his predecessor had described to the smallest number. 
Thus, he concludes that there are only eleven Bpccies of Dolphins, one 
Narwhal, one Hyperoodon, one Cachalot or Sperm-Whale; and he 
appears to think there are only two Whalebone Whales—tho Right 
Whale and the Finner. To make this reduction: First, ho believes 
that tho Hump-Backed Whalo of Dudley is only a whale that has lost 
its fin, not recognising that tho Cape Uorquol, which he afterwards 
described from the fino skeleton now shown in the inner court of the 
Paris Museum is one of this kind. Secondly, that the Black Fish and 
tho Spcnn-Whalo are tho sumo speeies, an error which must have 
arisen from his not having observed that Sibbuld had figured tho 
former, for he accuses Sibbald of twice describing the Sperm-Whale; 
and when he came to Schrciber’s copy of Sibbald’s figure*, ho thinks 
the figure represents a dolphin which laid lost its upper teeth, over¬ 
looking the peculiar form and posterior position of the dorsal fin, and 
the shape of the head, which is unlike that of any known dolphin. 
This mistako is important, os it vitiutes the greater part of Cuvier’s 
criticism on tho writings of Sibbald, Artcdi, and others, on these 
animals. Unfortunately those views havo been very generally adopted 
without re-examination. But in making these remarks, it is not with 
tho least desire to underrate the great obligation we owo to Cuvier 
for tho papers above referred to; for it is to him that we are indebted 
for having placed tho examination of the whales on its right footing, 
and for directing our inquiries into the only safe course on these animals 
which only fall in our way at distant periods, and generally under very 
disadvantageous circumstances for accurate examination and study. 

“M. F. Cuvier’s 'Cetacea' (Paris, 1836) is little more than nn 
expansion of his brother’s essays, with a compiled account of the 
species; but he has consulted with greater attention the works of 
Sibbnld and Dudley J has some doubts about the finned Caehalots 
being tho same os the Sperm-Whale (p. 475), but at length gives up 
the subject. He has found that the Hump-Backed Whalo is evidently 
a Rorqual (p. 305), but does not record it as a species, nor recognise 
it as the Capo Rorqual, nor as Dr. Johnston's Whalo : the latter ho 
incorrectly considers the same na B. Physalus. Ho combines together 
as one species Quoy’s Short-Finned Rorqual of tho Falkland Islands, 
with Lalande’s Long-Finned Whale of the Cape (p. 352). He is in 
great doubt about tho hump of the Cachalots (p. 279) : his remarks 
on that subject, and on tho Cachalots of Sibbald, show how dangerous 
it is for a naturalist to speculate beyond the facts before him.” 

Before giving any account of the natural history of the species of 
Whales, we shall make some remarks on their general structure and or¬ 
ganisation. First we shall speak of the structure of tho skeleton in the 
Phytophagous Cetaceans—of which tho Lamantin, or Manatee, is 
an example. The nasal bones in the skull of tho Manatee are very 
small, almond-shaped, separated from each other, and let in on each 
side in a notch of the frontal bone. Tho result of this conformation 
is a very large aperture of the bony nostrils. The rest of tho bones 
of the nOBe are nevertheless replacod by cartilages, so that in the 
living animal the opening of the nostrils is, as ordinarily, at tho end 
of the muzzle. The intermaxillary bones carry no teeth in the adult, 
nor at any period of life, except during the first days of embryonic 
existence; they are notwithstanding very much extended longitudi¬ 
nally, and they re-ascend along the edge of tho nostrils to above the 
region of the eye. Tho orbits are very much advanced and very pro¬ 
jecting. The suborbital holo is pierced in tho re-entering angle formed 
by tho projecting frame of tho orbit with tho anterior part of the 
maxillary bone, so that it is not perceptible when the cranium is seen 
in profile. This projection of the orbit causes the distance between 
the lower external border of the zygomatic portion of the intermaxil¬ 
lary bone and the teeth to be greater than the width of the palate. 
Tho frontal bones, whoso anterior branches are much separated, in 
order that they may embrace the aperture of the nostrils and form 
the walls of tho orbits, give off each an obtuse postorbital apophysis. 
The cheek-bone extends throughout the lower half of the orbit on 
the orbital apophysis of the maxillary bone, and thus borders the 
wholo of the orbit anteriorly; it gives off a postorbital inferior apo¬ 
physis. A very small lachrymal bone is let in at the anterior angle 
between the frontal, the jugal, and the maxillary, which intervenes 
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at this point between the lachrymal and the jugal bones. A little 
lower down, in a depression, is pierced the large suborbital hole, which 
is thus carried farther backward than the edge of the orbit, and cannot 
give place to any canaL The dental part of the maxillary is more 
inward than the orbit, so that the interior part of the wall of 
this cavity is formed by a flat advancement of that bone. The zygo- 
matio apophysis of the temporal bone is thicker than in any other 
animal, but the rest of the bone is moderate; it contributes to form 
the Bides of the occipital crest, and leaves above, between it and the 
superior and latoral oocipitals, a space which permits the petrous bone 
to be seen. The two crests which limit the temporal fossa above run 
in a nearly parallel direction, and do not unite in a single lino, as in 
the greater part of the Carnivora. In the adult there is only a single 
unequal parietal bone, which enters hugely into the temple; but in 
the foetus there are two, completely separated by a double inter¬ 
parietal ; these four bones however speedily unite, not only with each 
other, but, what is singular, with the upper occipital, even before the 
other parts of the occipital are united. The plane of the occipital is 
inclined from before backwards, and from above downwards, and the 
occipital crest makes an obtuse angle; there is no vestige of a mastoid 
apophysis. Below, the intermoxillaries form the point of the muzzle, 
occupying nearly the fourth of the palate, and surrounding a largo 
incisive hole, which is single, bocause they have no internal apophysis. 
Vety young Manatoes have a small tooth in each of their intermaxil¬ 
laries, thus completing, Cuvier observes, their analogy with the Dugongs. 
Ho observod this iu the fcotus, but he remarks that the tooth disappears 
at a very early period. The jaws commence a little behind the sub¬ 
orbital hole, which, from the disposition of the orbits, is found nearly 
at their level. The palatine hones advance in a narrow and obtuse 

J ioint, occupying nearly a fourth of the palate, and contribute to the 
ormation of two large ptorygoid wings, whose body is in other 
respects almost entirely sphenoidal, and docs not separata itself from 
the body of the posterior Bphenoid even in the fcotus. The temporal 
al» of the sphenoid remain distinct much longer. The palatine bone 
shows itself in the temple by a narrow tongue-shaped process, between 
th6 maxillary on ono side and the anterior sphonoid and the frontal 
on the other; but its continuity is partially hidden by the dental 
portion of the maxillary bone, which is continued backwards to the 
wing of the sphenoid, which it touches without articulation. The 
anterior sphenoid also only shows itself in the temple by a narrow 
tongue-shaped process, but much shorter than that of tho palatine. 
It does not reach the parietal bone, and the orbital wing of the sphonoid 
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touches the frontal. The body of the basilary bone and that of the two 
sphenoids are cnnjninod with each other and with the cribriform plate 
of tho ethmoidal bone, considerably before the basilary unites with 


nearly flat sufaces, as in all the Herbivora. The ascending ramus is 
very wide, and its posterior angle rounded. The caronoid apophysis is 
directed forwards, and truncated nearly into a hatchet-shape. The 
region of the symphysis is thick and elongated anteriorly. The whole 
portion that supports the gum is perforated with small holes. The 
boles for the exit of the lower maxillary are very large. The lateral 
and dental portions of the lower jaw are very large and rounded. 

The shoulder-blade is nearly semi-elliptical; its lower line being 
almost straight* and answering to ,the great axis of the ellipse: the 
spine occupies only the anterior half or the bone. Its greatest pro¬ 
jection is near its root; it is prolongedforwardsintoapointed acromion, 
which ascends a little obliquely, and which has the air of terminating 
by an articular facet. There are no clavicles. A strong blunt tuberclo 
occupies the place of the ooraooid process. The humeral surface is a 
little higher than it is wide, and very concave. The upper part of the 
humerus is also very convex; its external tuberosity iB very projecting. 
Tho bicipital groove is not deep, but there remains a deep canal 
botweeu the internal tuberosity and the articular head; the deltoidean 
crest is but little marked. The lower head is a rather oblique simple 
pulley, ascending at the internal edge. Its width iB not greater than 
its antero-posterior diameter. The internal condyle projoets much 
more than the other backwards. The ulna and radius, which arc 
rather short in proportion to their stoutness, and still more so with 
reference to the size of tho animal, are joined together by their two 
extremities. Their upper articulation corresponds to tho pulloy of 
the humerus; the head of tho radius is wider than it is high, and, 
even when not conjoined, is incapable of executing rotation; in 
which circumstance the Manatee differs still more widely from the 
Seals, to approximate itself to the Herbivora. The radius lias below, 
at its external surface, two pointed crests. There are ouly six carpal 
bones; tho pisiform bone is wanting, and the trapezium and trapezoid 
are united into a single bone, whioh is articulated at once with the 
metacarpal bone of the thumb and of the fore finger. The analogue 
of the os magnum responds to those of the fore and middle fingers. 
The unciform bone responds to the middle, ring, and little fingers, 
which lost articulates itself at tho samo time with the cuneiform bone 
of the first row. Each of those bones has also in the Manatoe its 
particular character. The pisiform bone, Cuvier observes, is also 
wanting in the Dolphins, and is very small in the Seals and Sloths, 
whilst it is very long in the animals'which make much use of their 
fore feet for seizing or progression. Tho metacarpal bones are flat 
above and carinated below; that of the thumb, which has no pha¬ 
langes to support, terminates in a point; the others are enlarged at 
their lower extremity. That of the littlo finger is longer and tho 
most enlarged of all. Tho ring-finger, on the contrary, is that which 
has the longest phalanges; but thoBe of the little finger are flatter and 
wider. All the articular surfaces of the phalanges are rather full, 
aud must possess but little mobility. 

There are only 6 cervical vertebra*, all very short. The annular 
portion of tho third, the fourth, and the fifth is incomplete. Tho 
transverse apophyses of the fourth, fifth, and sixth are pierced with a 
hole; they are all simple. There are 16 ribs and 16 dorsul vertebra; 
the spinous apophyhes of which last are moderately elevated and 
inclined backwards. Counting from the sixth dorsal, there is on the 
ventral surfaco of their body a small sharp crost. The two succeeding 
vertebra may be called lumbar, and then there would be 22 caudal. 
Thus there are in all 46 vertebra. Under the joint of the first eleven 
oaudol vertebra are articulated small chevron bones, as in the greater 
port of quadrupeds which have a powerful tail The transverse 
apophyses of the vertebra of the tail are very large, especially in tho 
first, but the spinous processes are inconsiderable; which accords, 
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the^lateral oocipitals. The area of tho section of the cranium is 
ndaNyJislf of that of tho face; it is singularly high, especially before, 
in proportion to its length. Tho frontal bones are there nearly 
vertical; the oribriform plates are found below the anterior surface; 
they are small, not much pierced with holes, and scarcely sunk. The 
crista galli is prolonged more backwards than they are. There iB no 
sella; the whole base is united; the median fosses hardly depressed. 
’-The analogous hole of the spheno-palatine is large, and entirely in the 
palatine bone. The optical foramen is small and in the form of a 
canal; the spheuo-orbltal, which comprises also the rotundum, is 
rather largo and of an oval form; the foramen ovale is a notoh of the 
border of the posterior sphenoid, completed by the tympaoio bone; 
the condyloidean is very small, and m the form of a notch of the 
lateral oooipitaL The articulation of the lower aw is formed by 


| Cuvier remarks, with the depressed form of the tail-fin, to prove that 
' the Manatee swims by a vertical movement of the tail. The ribs are 
singularly stout and thick; their two edges are rounded, and they are 
as convex internally as externally. 

The connections of the bones of the skull of the Dugong, Ac. are, 
Cuvior observes, nearly the same as in the Manatee. To change, he 
adds, the head of the latter to that of the Dugong, it would suffleo to 
render more convex and elongate the intermaxillary bones to make 
room for the tusks, Mid to curve the symphysis of the lower jaw 
downwards so as to make it conform to the inflection of the upper 
jaw. The muzzle would then assume the form that it has in the 
Dugong, and the nostrils would be raised as they are iu that animal. 
In a word, Bays Cuvier, one might say that a Manatee is only a 
Dugong whose tusks are not developed. 
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The enormous development of the intermaxillary bones of the 
Dugong carries up the aperture of the bony nostrils much higher than 
in the Manatee, and it is situated at the superior part of the head in 
the middle of its length and directed upwards, its form being a large 
oval as in the Manatee of Senegal. The whole skull, and particularly 
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the frontal bones, are for the same reason much shorter in proportion 
than in the Manatee. The branches of the frontal bone which form 
tho upper part of the orbit are more delicate and more rugose. The 
maxillary portion which serves as a floor for the orbit is narrower; 
the jugal bono in turning to form the anterior and inferior edge of the 
orbit is moro compressed and directed more downwards. There is 
also a lachrymal bono in the anterior angle more considerable than in 
the Manatee, but equally without any hole. The sygomatic apophysis 
of the temporal bone is more delicate and more compressed. The 
connections of tho bones of the cranium are the same, but at the 
inferior surface the basilary bone is united with the lateral occipitals 
rather than with the posterior sphenoid. A very great solution of 
continuity is soon in the bottom of the orbit and of the templo, and 
establishes in the skeleton an extensive communication between these 
two fossa) and that of tho nostrils; it is intercepted between tho 
maxillary, tho frontal, the anterior sphenoid, and the palatine bones. 
The continuity of tho temporal portion of the palatine with tho rost 
of the bone is not here concoalcd, as in the Manatee, by a production 
of tho maxillary bone. The occiput is narrower and its crest less 
marked than in the Manatoe; the frame of tho tympanum is also 
narrower and more delicate, but tho bone of the ear is disposed nearly 
in the same way, and is let in between tho same bones. There also 
remains in tho skeleton a large empty Bpaco between that bone, the 
basilary, and the anterior sphenoid. Within tho cranium there is no 
bony tentorium; the cribriform fossa is reduced to two simple 
depressions very much separated from each other, and which terminate 
anteriorly by two or three small holes. Thera is no sella Turcica. 
Tho optic aperturo is a long narrow canal. The lower jaw is of a 


two long slender bones, which liave some resemblance in form to the 
clavicles of man. There are V-shaped bones articulated under the 
interval of tho vertebral after that which comes beyond the pelvis. 
They diminish by degrees, and Beem to terminate altogether under 
the last fourth of the tail. 

The shoulder-blade, os in the Manatee, has its anterior angle 
rounded, the posterior angle sharp, and carried well backwards; tire 
posterior bonier very oblique and slightly concave. Its spine is pro¬ 
jecting, its acromion pointed, but much less elongated than in the 
Manatee. l'ho coracoid process is much more pointod than in that 
animal, and directed forwards and a little inwards. Tho humerus is 
much stouter and Hhortor than in tho Manatee; its deltoid crest pro. 
jects more, and it forms with tho great tuberosity a rhomboidal pro¬ 
tuberance. Tile bones of the fore-arm aro rather longer in proportion 
than those of the Manatee, but thejr form is the Biuue, and they are 
equally conjoined at their two extremities. There aro only four carpal 
bones; two of which ore in the first row, one for the radius, the other 
for the ulna; and two in tho second, the first of which supports the 
metocorpals of the thumb and fore finger, and tho second those of the 
middle and ring-fingor. That of the little linger bears upon the 
Becond bone of the second row, and upon that of the first. The 
thumb, us in the Manatee, is reduced to a pointed metacarpal. Tho 
other fingers have tho ordinary number of phalanges, the last of which 
are compressed and obtuso. Ossomens Fossiles.’) 

Professor Owon, in his ' Anatomy of tho Dugong’ ('55ool. Proc.,’ 
1838), remarks that after the excellent and elaborate descriptions of 
the osteology of that animal by Cuvier, Kuppcll, and others, but little 
remains to be said on the subject. The bones, Professor Owen 
observes, are chiefly remarkable, as in the Manatee, for their dense 
texture and tho non-development of modullary cavities in thorn. 
This reptile-like condition of the skeleton is, ho adds, further exempli¬ 
fied in tlie loose connection of the bones of the head. The' bones are 
not loaded with oil as in the true Cetacea. All the specimens ex¬ 
amined by the Professor presented 7 cervical and 19 costal vertebra, 
corresponding to tho 19 pairs of ribs; but the number of tho remaining 
vertebra exccodod that ascribed to tho Dugong by Homo and Cuvier, 
there being at least 30, making in all 65. RUppell assigns to tho 
Ualicore tabernaculi 7 cervical, 19 dorsal, 3 lumbar, 3 pelvic, and 27 
caudal vertebra; in all 69. Professor Owen found, ns Riippell also 
describes, that tlie first four pairs of ribs reachod the sternum through 
tho modium of cartilages ; all the others terminated freely in tlie mnss 
' of abdominal muscles : the tenth to the fifteenth Professor Owen found 
tho longest, and the last the shortest. 

Tho Professor points out that the affinity of tho Dugong to the 
PachydermaAa is here again illustrated by tho great number of the 
ribs. The lower jaw is, ho observes, articulated to tho cranium by a 
true synovial capsule, reflected over cartilaginous surfaces, and not, 
os in the Carnivorous Cetacea, by a coarse and oily ligamentous sub¬ 
stance. In treuting of the rudimental pelvic bones of the Dugong, 
he remarks that in tho true Cetacea the parts analogous to the iscliia 
aro alono present, and that those bones servo a similar purpoBo in 
| tho Dugong. 
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height corresponding with the curvature and length of the intermaxil¬ 
lary bones. This part shows in the adult the remains of three or four 
alveoli on each side. 

The atlas is very similar to that of the Manatee; the axis the same. 
The five other oervioal vertebra are very delicate, but not conjoined. 
There are 18 dorsal vertebra, the spinous apophyses of which are 
arranged nearly in a straight line! Counting from the ninth, the ribs 
do not attach their head between two vertebra, but only to the same 
vertebra, to the transverse apophysis of which they are articulated. 
The ribs are not nearly so Btout as in the Manatee, but, notwithstanding, 
the first are still very thick and have their edges blunt. After the 
18 dorsal vertebra come 27, and perhaps more, whose spinous apo¬ 
physes diminish progressively. In the lumbar vertebra the transverse 
apophyses are very long; afterwards they dimmish by degrees on the 
sides of the tail, and again become rather longer at its extremity, 
apparently for the support of the tail-fin. It would seem that the 
first three only belong to the loins. The fourth has towards its extre¬ 
mity a facet, which is probably destined for the attachment of the 
pelvic bones, which last are well marked in the Dugong. They are 


Zooplmgous Cotaeeans.—Tho skull in tho Dolphins is Veiy much 
elevated, very short anil very convex behind. Tlie occipital crest sur¬ 
rounds the top of tho head, and doscends on each sido on the middle 
of tho temporal crests, which are directed much more backward than 
it is. This largo and occipital surface is formed by the occipital, £he 
interparietal, and parietal bones, which early umto into onejiPM. 
The parietal bones descend on each sido into the temple between the 
temporal and the frontal bones, and thoy there reach tlie posterior 
sphenoid bone. In front and above, the parietals terminate behind 
the occipital crest, and the maxillaries approaching on their side, what 
appears of the occipital hone externally only represents a very narrow 
band, which traverses the skull from right to left, and seems to dilate 
at each extremity to form the wall of each orbit"; but on raising the 
maxillary and nearly the whole of the anterior surface of the cranium, 
the frontal bone wifi show itself much larger than it appears to bo 
externally. The nasal bones are two rounded tubercles let into two 
fosase of the middle of the frontal, and in front of which the nostrils 
are sunk vertically. The posterior and vertical surface of those nos¬ 
trils is formed by the cribriform plate of Hie ethmoid hone, but it has 
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very few'hole*—three or four, aometiffies less. The rest of the inter¬ 
nal contour of the nostrils belongs to the maxillaries. Their septum 
is tho vomer, which is uuited to the ethmoid bone as ordinarily. The 
tnaxillarieH, after forming the long muzzle, and arriving in tho neigh¬ 
bourhood of the orbits, enlarge, and cover with a wide and dilated 
band the coiling which the frontal bone gives to those cavities, and 
the whole anterior surface of the frontal bone, with the exception of 
tho small band, which they suffer to appear along the occipital crest. 
They also touch the bonos of the nose. The two intermaxillarics 
form the external and anterior border of the nasal aperture, and 
descend upon and between tho two maxillaries up to the point of the 
muzzle, where they even show themselves below; but the maxillaries 
are seen a little betwoen them, above, near the nostrils. 

But the frontal bone does not entirely form the lower surface of the 
coiling of the orbit; the anterior part is formed by a flat and irregu¬ 
lar bone, oovered above, like thfe frontal, by tho maxillary; this, 
which is the jugal bone, gives off from its anterior angle a slender and 
long apophysis, which is directed backwards, and proceeds to articu¬ 
late itself to the zygomatic apophysis of tho temporal bone : this deli¬ 
cate filament is tho solo bony limit of the orbit below. The zygomatic 
apophysis of the temporal bone unites itself to the pbstorbital apo¬ 
physis of the frontal, in order to limit the orbit backwards; whence it 
happens that the whole zygomatic arch properly so oalled appertains 
to the temporal bone, whicli lost extends but little into tho temple, 
and terminates at the temporal crest, so that it docs not appear in tho 
occiput. Below, tho lateral occipital and the basilary bones produce 
projecting plates, which, uniting to the continuation of the ptery- 
goidean ala and to a lamina of the temporal bone, compose a sort of 
vault, under which are suspended by ligaments tho petrous and tym¬ 
panic bones, which are promptly conjoined into one piece. The 
parietal bone, after having passed behind the temporal, forms a part 
of this vault. Tho temporal bone itsolf therefore seems to be almost 
foreign to the composition of the cranium, only serving to stop some 
small holes remaining iu the parietal. This, Cuvier observes, is the 
commencement of the separation which it undergoes in the inferior 
classes. Tho part of these crests which borders the basilary region 
on each side makes this region resemble a wide canid. At tho bottom 
of the orbit are seen tho two sphenoids placed as ordinarily—the 
posterior touching tho temporal, the parietal, and the frontal; the 
anterior touching the posterior, the frontal, and the internal pterygoid 
apophysis : but the great peculiarity is tho form of the back nostrils. 
The luuxHlarioB being prolonged into a flattened muzzlo, and the teeth 
terminating in front of the orbit, the maxillary is not on the floor nor 
on the anterior or lateral walls of that cavity, but at its ceiling,' os is 
also tho jugal bone: it completes the internal border of this ceiling. 
From tho entire posterior contour of the lower surface or palatino of 
those maxillary bones risos a sort of quadrangular pyramid, whose 
base is traversed vertically by tho nostrils, and in which the rest of 
tho space is hollow, or contained between two lamina) open behind. 
These form a sort of double walls, which surround the posterior aper- 
turo of the nostrils. They are composed of the palatines and the 
pterygoid internal npopliysos. Each palatine is folded book on itself 
in an irregular ring to form tho hose of this double wall, and tho 
coiling is completed by tho maxillary to which it is articulated. The 
internal pterygoid apophysis is only recurved in the form of S. One 
of its curvatures articulates itself externally to the palatine to prolong | 
the lower and external wall; tho other unites to the othor arch of 
the palatine, and afterwards continues on the anterior sphenoid to 
articulate itself to the voiner, and thus complete tho internal part of 
this entourage of the back nostril; whence it results, that the entire 
border of the back nostril, except the vomor, belongs, as in the Ant- 
Eaters, to the internal pterygoid apophysiB. The groat sinus inter¬ 
cepted botween tho two walls of this border is a peculiarity in the 
Dolphin: this internal pterygoid always remains distinct. The poste¬ 
rior sphenoid is conjoined with the basilary much sooner thou to the 
anterior sphenoid : Cuvior even found it conjoined in some foetuses 
before any of tho other bones. This nearly absolute derangement of 
the bones has, Cuvier observes, much changed the direction of the 
holes. In placo of tho iiicisivo hole there is a long canal, which pro¬ 
ceeds between the two maxillaries and tho two mtermnxillaries, from 
the ond of the muzzle to the nostrils, near which it bifurcates. The 
suborbital hole is to be sought in the ceiling of the orbit, where it 
represents ft cavity open below, from which proceed in different direc- 
tjodManil* which go to open on tho superior surface of the maxillaries 
jjBagnnaxillaries, not below hut above and opposite to the orbit. 
oQPPnould find neither lachrymal bone nor hole. In a hollow in 
front of the orbit, between the maxillary, the vomer, and a point of 
the palatine bone, is a small hole which ascends in the nostril and 
represents the spheno-palatine. To respond to the pterygo-palatine, 
Cuvier could only porceive a small hole on the junction of the palatine 
to the maxillary in tho palate, which enters the sinus placed on each 
side of the posterior nostrils. The optic hole is moderate and in the 
anterior sphenoid os ordinarily. The spheno-orbital hole between the 
two sphenoids also performs tire office of the round hole. There Is an 
oval hole in the posterior sphenoid, and more internally in the same 
hone a hole for a vessel. An aperture between the temporal, tire 
lateral ocoipital, the basilary, and the posterior sphenoid gives passage 
to the nerves of tho oar to go to the petrous bone. In front of it, and 
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very near, is the carotidean hole. In the basilary bone, and in a notch 
of the borders of this vault of the ear, is the condyloideon hole, which 
is venr small. It is the posterior border of this vault which occupies 
the place of tire mastoid apophysis. 

Internally the cerebral cavity is very remarkable, inasmuch as its 
height surpasses its length. The floor is very compact. The sella is 
but slightly marked. The cerebellar foam are tne most hollowed; 
there is often a very projecting bony tentorium in its middle; the 
falx is always bony backwards, but it has no crest, and some small 
holes are scarcely perceptible in tire cribriform plate. The petrous 
and tympanic bones are not joined to the cranium by any suture, and 
are not even ineloBed, but only suspended by ligaments under the sort 
of vault above noticed. They unite at on early period into a single 
bone of the ear. The occipital condyles are large, but project little. 
The hole, directed entirely in the line of tire head, is nearly circular. 

Cuvier remarks that complete symmetry is never found in the skulls 
of Dolphins; the. two nostrils, the two nasal bones, and the adjacent 
parts, never appeared to him equal, as in other mommiferous animals; 
and this, ho observes, conducts us to the extreme inequality of those 
parts in the Cachalots. 

The various species of Dolphins differ from each other in the relative 
length and width of the muzzle, the number of teeth, and the divers 
convexities or concavities of their parte, tho palate, &o. Cuvier points 
out theso variations iu the species, and particularly noticos the Dolphin 
of the Qanges (Suauk) as the most extraordinary in the structure of 
its cranium. 
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In tho common Dolphin the seven cervical vertebra) are united in a 
single body, and so they are in the Porpesse; but this is not univer¬ 
sally the case, for in the Dolphin of the Canges, for instance, tho 
cervical vertebra) are as distinct as in any quadruped. But where 
they are anchylosed, as iu the common Dolphin, the atlas is fully 
developed, and has sufficiently strong, transverse, conic apophyses. 
Tho body of the axis is very delicate; but its spinous apophysis, 
anchylosed to the atlas, is also well marked. The four succeeding 
vertebra) are, to use Cuvier's expression, as thin as paper, and their 
annular part unites above to the lower surface of the Bpine of the axis. 
The seventh cervical has some volume and rather strong distinct 
apophyses. The dorsal vertebra) are 13 in number, and there are 
13 ribB. ?he first three ribs only have a head and a tubercle, and 
ore articulated on the body of two vertebras and on the extremity 
of the transverso apophysis of one of them. The ten succeeding ribs 
are only articulated to the extremity of the transverse ajiophyais. 
The last cervical and the first six dorsal have their articular apophyses 
united to each other by horisontal surfaces, the anterior of which is 
above. At tho sixth they begin to become oblique; at tho seventh 
they are nearly vertical. Commencing with the fourth, the transverse 
apophysis gives off a small point from its anterior border. This point 
approaches the anterior articular apophysis, and becomes blended with 
it at tiie seventh; afterwards these points form the only articular 
apophysis; those of one vertebra embracing the lower part of the 
spinous apophysis of the prooeding vertebra. Towards the twenty- 
second vertebra or the second lumbar theyju longer reach it; but 
they remain irregularly marked far upomlMHiul. The transverso 
apophyses of tho lumbar region are ve qggM Wiyiyd the spinous very 
high. On the toil they are shortened ore widened ; and 

the transverse are directed rather jonip, ; -) They disappear at the 
forty-ninth vertebra, and the spinotH atl^e-ifty-firat or fifty-second. 
The Y-shaped bones (hsemapophyses ofW%0smer Owen) of the under 
part of the tail oommence under the thirty-eighth. The body of the 
vertebrae ore round, rather angular below; more compressed and 
thicker in the region of the back; skorter in the lumbar region and 
in that of the tail, where they present a kind of carination below. 
The anterior and posterior epiphyses remain a long time distinct. 
The Btemum is composed of three bones; the first, very wide, is 
notched in front, and gives off on each side between the first and 
second rib a sharp point directed backwards. There is a hole in the 
middle. The second is simply rectangular. Between the first and 
it the second rib is articulated; the third rib is attached between the 
second and third bone, which receives on its sides the fourth, and 
towards its point the fifth and sixth, which is the last true rib. The 
sternal parts of the ribs are all ossified. 

The shoulder-blade is fan-Bhaped, with the external Burfaoe slightly 
concave, and its spinal border forming the segment of a cirole; the 
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two other borders are slightly concave and nearly equal; the anterior 
is bifurcated, and thus presents two edges—one external, the other 
nearer the ribs. The external gives off a flat apophysis directed for¬ 
wards, and enlarged at its extremity, which represents the acromion. 
The other border, which is the true anterior bonier, gives off also, 
but close to the articular surface, a flat apophysis, less than the 
acromion, descending a littlo and equally enlargod at the end: this is 
the coracoid process. The humerus is very short and stout. On the 
anterior port of its upper extremity or hood is a tuberosity ns large 
as itself: the lower hood is enlarged and compressed from before 
backwards, and does not terminate in a facet that may be tormed 
articular, but unites by synchondrosis with the radius and ulna: these 
two bones are short and compressed. The radius is in front and the 
largest, and its form is nearly rectangular: the ulna is behind and 
narrower. Its posterior border is concave, and it forms at its upper 
extremity a projecting angle, which is the only vestige of the olecranon. 
The carpal bones are flat, angular, and together form a sort of pave¬ 
ment. There are throe in the first row, the anterior of which responds 
to the radius, the posterior to tho ulna, and the intermediate one to 
both radius and ulna. In the second row there are four, tho anterior 
of which is tho smallest. Under this anterior hone, which may be 
also token for a metacarpal, is a pointed bone which is tho solo vestige 
of a thumb. Tho next bone, which is the fore finger, is composed of 
nine joints, which must represent its metacarpal, its phalanges, and 
their epiphyses: there ure seven in the third finger and four in the 
fourth ; tho fifth is reduced to a single very small tubercle. 

In the KarwholB tho skull resembles that of the Dolphins, and 
especially the head of the Beluga, in structure; hut instead of the 
numerous teeth ranged along the maxillaries presented by tho Dol¬ 
phins generally, there is but one on each side, directed forwards aud 
implanted in an alveolus common to the maxillary and intermaxillary 
hones. Very rarely indeed are thoso teeth symmetrical; and nearly 
always one of the two remains inclosed in its alvoolus, whilst the 
other grows to a length of ten or twelve feet. The muzzle, and more 
especially the intermaxillary bones, are more widened than in the 
Dolphins. The intermaxillaries ascend near to tho boneB of tho nose. 
The holes with which tho maxillaries are pierced in their widened 
part, and which occupy tho place of tho suhorbital holes, arc large 
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and numerous. The notch which separates this widened part from 
the muzzle is small, and tho upper part of the orbit projects but 
little. The nasal are very small, and tho left nostril is smaller than 
the other. 

The number of vertebra, according to Scoreaby, aro—7 cervical, 
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12 dorsal, and 35 lumbar of caudal—54 in all. Tho spinal canal 
is Baid to cease at tho forty-first. The spinous apophyses begin 
to diminish at tho thirty-fourth, and disappear at the thirty- 
eighth.. The Y-shaped bones commence between tho thirtieth and 
the thirty-first, and terminate between the forty-second and forty- 
third. There are six pairs of true ribs and six false, all rather slender. 
Tho bones of tho anterior oxtremity appear to bear a closo resemblance 
to. those of tho l'orpcsse, except that tho bones aro more equal, as 
might bo expected from the roundness of the Narwhal's flipper. 

In tho Hyperoodons the skull differs almost entirely in form from 
those belonging to the Dolphins. From tho maxillaries, which aro 
pointed in front and widened towards the base of tho muzzle, rises on 
each of thoir lateral borders a large vcrtiunl crest, rounded above, 
descending obliquely forwards and more rapidly backwards, where it 
falls again nearly above tho postorbiUd apophysis. Still more back¬ 
wards, the maxillary bone, continuing to cover the frontal l>one, 
ascends vertically with it nnd with tho occipital, to form on tho back 
part of tho lioad a transverse occipital crest, which is very elevated 
and very thick, so that on the skull of the animal there are three of 
these groat crests: the occipital crest behind, nnd tho two maxillary 
crests on the sides, which are separated from the first by a wide and 
deep notch. They do not approximate above, nor do they form a 
vault, as in tho Dolphin of tho Ganges, but simply a sort of lateral 
walls. Tho intermaxillaries, placed ns ordinarily between the maxil¬ 
laries, ascend with them to the nostrils, nnd passing by tho side of 
them, raise themselves above, so that they take part in tho formation 
of the posterior crest elovated upon the occiput. Tho two nasal bones, 
which, as well as the nostrils, are very unequal, are placed at tho 
anterior surfaee of this occipital crest, and are raised to its summit. 
In other respects tho connections of tho bonos are nearly tho sninoas 
in tho Dolphins. 

The zygomatic apophysis of the temporal bone is thick, without 
being ns long as in the Dolphin of tho Ganges; the orbit is as wide 
as in the ordinary Dolphins, aud bounded in like manner below by a 
slender stem given off by tlio jugal bone. The parietal bones show 
themselves but very little ill the temporal fossa, which is itself not 
much extended in height. Below, the palate is slightly enrinnted, 
indicating nil approximation to tho liuhviuv. The lateral furrows 
observablo in tile common Dolphin are absent. The ptcrygoideans 
occupy a very great length in the back-nostrils, and much diminish 
the portion which the palatine bones fill in front. Tho vomer shows 
itself at two points of the lower surface, between the ptcrygoideans 
aud tho palatines, and between the maxillaries and intermaxillaries. 
Tho occiput is higher than it is wide. The lower jaw has not tho 
symphysis longor than in tho ordinary species of the Dolphins. 

The seven cervical vertebra are all.anchylosed together; there ure 
thirty-eight other vertebra, nine of which carry the ribs. At the 
twenty-second tho V-shaped bones which uharacteriso tho first caudal 
commence, so that sovonteou caudal votebra may be counted. There 
aro six of these V-shaped bones; and the superior spiuoim apophyses 
cease on the ninth caudal. Tho five first ribs only are articulated to 
the sternum, aud there are only four fulso rilis on each side. Tho 
sternum is composed of three bonos, tho first square, notched in front 
and behind ; the second Hquore also, and notched ill front; the third 
oblong and notched behind. 

The shouldor-blade has tho spinal border more oxtonded in pro¬ 
portion and more rectilinear than in the Dolphins, the anterior uuglo 
more pointed, the acromioh directed rather downwards, aiul the cora¬ 
coid process a little in the opjiosito direction.' Tho bones of the urtn 
and fore-arm are a little less shortened than in the Dolphins. (‘Ossemcns 
Fossiles.’) 

Tho skull of tho Cachalots bears a nearer resemblance to that of 
tho Dolphins than to that of any other Cetaceans. Tho immense 
muzzle, notwithstanding its prodigious extent, is, like that of the 
Dolphin, formed by the maxillaries on the sides, tho intermaxillaries 
towards tho mesial line, anil the vomer on that line. The iuter- 
maxillarics reach beyond the other bones to form tho anterior point; 
they ascend on the two sides of tho nostrils and tho nasal bones, and 
raise themselves to form that species of wall which elevates itself 
perpendicularly and circularly on tho back of the hood, hut that of 
the right side is carried higher than that of tho left. Tho vomer shows 
itself between them in considerable width, especially at tho upper 
part; it is hollowed into a semicanal throughout its length. .The 
nostrils aro pierced at tho foot of this sort of wall at the refei jwihe 
vomer, and botween the raised and ascending parts of the timjpp-' 
maxillaries. Their direction is oblique frojn below upwaSB, and 
from behind forwards. They are excessively unequal, and that on 
the right side is not a fourth of the size of that on tho left. Tlio 
nasal hones are also very unequal. Both ascend botween the intermaxil- 
larios against tho foot of tho semicircular wall which is raised upon 
tho cranium, but they only rise to the level of tho left intermaxillary. 
The right nasal bone is not only larger than the other, but it also 
descends lower between the two nostrils,' articulating itself upon tho 
root of the vomer, and giving to that part an irregular crest which 
reposes a little obliquely on the left nostril, which, os before observed, 
is the longest 

The direction of the yotner and amplitude of the left nostril 
indicate a direction of the membranous canid of the nost rils and tho 

3 1. 
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whole spouting apparatus towards the same side, and explain, Cuvier 
observes, the fact observed by mariners, namely, that the Cachalots 
throw their spoutingB towards the left side. 

The maxillariea do not join each other in front of the semicircular 
wall; nnd leave exposed between them an irregular and considerable 
part of the frontal bone, which goes behind them, and directing itself 
laterally, proceeds to form, os in the Dolphins, the principal part of 
the ceiling of the orbit. The maxillary makes its anterior angle, in 
front of which the border of tho maxillary has a deep notch, and at 
its upper surface, opposite to that notch, is the great hole which 
occupies the place of the suborbital, but which, Cuvier remarks, should 
here be called supraorbital. Tho posterior angle of the orbit is 
occupied by the point of the sygomatic apophysis of the temporal bone; 
but it does not quite join the postorbital apophysis of the frontal 
bone, so that the edge of the orbit is open at this point. The lower 
part of the orbit is formed by a stout and cylindrical jugal bone, 
whose anterior part dilates itself into an oblong lamina which 
partially closes the orbit in front. The temporal fossa is very deep, 
rounded, but not distinguished by a crest from the rest of the occiput: 
a little of the parietal bone is perceptiblo betwoen the temporal and 
the frontal bones. The squamous portion of the temporal bone is 
not extensive, its sygomatic portion is in the shape of a stout and 
short oono; proceeding to the orbit it alone forms the arch as in the 
Dolphins. Tho occipital bone is vertical and forms the wholo posterior 



Skull of Cachalot, seen from below. 



Skull of Cachalot, seen obliquely from above. 



Prolllo of Skull of Cachalot and under Jaw. 



Skull of Cachalot, seen from behind. 


surface of the semicircular wall which surrounds the skull behind. 
The occipital hole is nearly at tho lower third of its height. The 
Joyor'border of the occipital bone is divided on >eaoh side by a 
notch into two lobes, the external of which - represents the mastoid 
Apophysis. 


The lower part of the skull, allowing for the diffdrenoc of proportion 
of the parts, much resembles the lower portion of that of the Dolphins. 
The region behind the nostrils is very much shortened in comparison 
of that which is anterior to them, and of which the enormous muzzlo 
forms the greatest portion. The result of this conformation is that 
the basilary and posterior sphenoid are very .short; that the anterior 
sphenoid, as in the Laige-Muzzled Dolphins, only shows itself below in 
a notch of the vomer, and appears veiy little towards tho temple 
between the palatine, the pterygoidean, and the temporal ala of the 
posterior sphenoid; Mid that the pterygoideans extend on their 
lateral and posterior part, nearly to the posterior portion of tho 
basilary bone. The jugal bone on its anterior part lines bolow a 
great portion of tho vault of the orbit, and proceeds to touch behind 
the points of the two sphenoids. Their anterior border is not double, 
os in tho Dolphins. The bone of th,o ear bears a great resemblance to 
that of tho Dolphins, but the tympanic hone is less elongated and less 
lobated backwards. 

Of the cervical vertebra! of the Cachalot the atlas alone is distinct; 
the six others are anchylosed into a single mass by tho bodies and 
spinous apophyses; but the number may be made out by the aides 
where very delicate laminae interpose between the holes where tho 
nerveB pass out. There are 14 pairs of ribs and 14 dorsal vertebrae 
(perhaps a fifteenth), and 35 others. The dorsal vertebra havo 
their transverse apophyses short; their anterior articular apo¬ 
physes are turned inwards, and embrace the posterior, which 
look outwards. The spinous processes are less elevated and 
wide from before backwards. The two last carry tho riba only on 
the extremity of their transverse apophyses, and not on a facet of 
their body. On the succeeding vertobra the spinous apophyses rise, 
become oblique, and wider at their summit than at their base, Tho 
articnlara ascend gradually to their anterior borders, as in the 
Dolphins: the spinous apophyses shortening by degress, the articular 
apophyses arrive at their summit on the tail, nnd finally disappoar. 
The spinous apophyses disappear also on tho last caudal vortebra. 
Tho transverse apophyses are at first simplo tubercles of the articular 
apophyses : they do not take tho form of distinct apophyses till the 
three last dorsal vortebra, and aftorwords continue on tho lumbar 
and caudal, but always remaining of moderate length, and not dilating 
at tlieir extremity. The lower part of the body of tho vertebra, 
counting from the fourth lumbar, is strongly enrinnted. The 
V-shapod lames do not commence before the twenty-first after tho 
dorsal vortebra. They are at first rnther long, and more so than the 
spinous npopliyses to which they correspond; but aftorwurds they 
are a little shortened. The vertebra which carry them have their 
lower carination divided into two truncated ridges, each at the two 
extremities, so as to form facets for the V-shaped bones, which always 
urticulate between two vertebra. The caudal vertebra still remain 
vory huge up to tho six or sevon last, which diminish rapidly, losing 
their different eminences: thus the greatest portion of the spine is 
nearly much of a size. 

The shoulder-blade is concave externally, convex on the side of tho 
ribs, and narrower than in tho other Cetaceans: its spinal border ia 
not two-thirds of its height. Its anterior border becomes double 
below the middle of its height, and gives oil' from its external ridge a 
great acromion, more projecting anteriorly than tho shoulder-blade is 
at this point, and enlarged at its extremity. The internal border 
gives off near the articular head a coracoid apophysis, which projects 
less than the acromion, and terminates in a point. The humerus is 
very short and stout, and has at its anterior border a crest, terminated 
towards the lower part by a hook which represents the deltoidal 
crest. The ulna is anchylosed early to the humerus, even before the 
epiphysis of this last is united. The olecranian apophysis projects 
very much, and curves towards the wrist. (‘Ossemens Fossiles.') 

Matanida, or Whalebone Whales.—The skull of tho Rorqual 
( Balamoptera ) is more approximated to that of the Dolphins than 
the skull of the Malaria, properly so called. The immense maxillary 
bones are disposed below, in form of a reversed roof or a keel, to the 
two sides of which the baleen, or whalebone, Ulhttached. The vomer 
is shown between them in nearly the mesial line of the keeL Above, 
tho two intermoxillarics, placed parallel between the two maxillories, 
leave between them a vacant space, which is oontinued above, or 
rather backwards, with the very large aperture of the nostrils, which 
is in the form of an elongated oval; and, contrary to the other 
Cetaceans, preserves, as in tire whole of the Balance, a symmetrical 
form. The nasal bones, which are short, but notched or festooned 
anteriorly, and not in form of tubercles, form the upper border of this 
aperture. The maxillaiy does not cover the frontal, bone, except by 
a narrow apophysis on the two sides of the nasal bones. The whole 
portion of the frontal bone Which goes on each ride to form the orbit 
is exposed, but the parietal bones cover the upper part of the tem¬ 
poral fossa to the sides of the apophysis of tho maxillary bone, which 
shows itself between the frontal and the bones of the nose. The 
occipital bone advances between them, and covers the middle of the 
frontal to near the bones of the nose; so that at the base of the nose 
the frontal does not show itself externally. There are two temporal 
crests projecting greatly outwards, oommenoing at the sides of the 
nose, and between which the skull ia flat, or even slightly ooncove, 
and descends slowly towards the oooipitsl hole, which ia at tho 
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extremity of this plane.. The occipital treat cornea near the base of 
the nasal bones, traversing from one temporal crest to the other. On 
the middle of this occipital surface is a slightly projecting longitu¬ 
dinal ridge. 

The jugal bone is curved into a portion of a circle, and forms the 
lower border of the orbit, coming from the zygomatic apophysis of 
the maxillary bone, which abuts at the anterior angle on the temporal 
apophysis, which abuts on the posterior angle. The jugal bone is not 
dilated at its extremity as in the Dolphin. The frontal on one side 
touches the maxillary, and on the otner the temporal bones, by its 
ante- and post-orbital apophyses, and forms by itsolf the whole ceiling 
of the orbit, without being doubled above by the maxillary; but on 
the contrary it is below, on its anterior portion, that in front of the 
orbit, and moreover is bordered there anteriorly by the lateral lamina 
of tho maxillary bone, which is, with reference to the frontal, in an 
inverse position from that which it holds in the Dolphins. It is by 
this lamina that the maxillary bone abuts on the anterior angle of tho 
orbit, and articulates itself with the anterior and enlarged extremity 
of the jugal bone; but what is very remarkable is, that at this point, 
between tlie frontal and the maxillary, and, so to speak, at their veiy 
articulation, a peculiar bono, in form of a lamina, occupies nearly half 
the length of that suture, and which perhaps is the analogue of tho 
lachrymal bono. The whole of the zygomatic arch, properly so 
called, which is very large, belongs to the temporal bone. The frame 
of tho orbit is closed on all sides; its ceiling is very large and concave 
above. Tho palatine bonos are prolonged below tho keel of the 
maxillorics. The posterior nostrils are vory near the occipital hdlb. 
They have at each angle a tuberosity forinod by tho pterygoidean 
bone, which bus little longitudinal oxtont, and only surrounds the 
nostrils on tho external side and a little above and bolow, but without 
forming a sinus or double border there, as in tho Dolphins. The 
basilary region, which is very short, is also hollowed into a canal, as in 
them, and has on each side the bones of the ear, which are vory small 
in proportion, and of oval form, and equally convex in their inferior 
surface. In front of the bnsilary bone, and betwoon tho pterygoidean 
bones, may bo Been the body of tlie posterior sphenoid. The glenoid 
face of tho temporal bone is nearly vertiual, and looks forwards ; that 
which makes the articular surface of tho lowor jaw is in some sort 
tho truncuture of tho oxtremity of the bone. This jaw is an arch 
externally convex, compressed, slightly trenchant above and bolow. 
It has a coronoid apophysis in form of an obtuse angle, and a tuber¬ 
osity n little more backwards. 

Cuvier points out certain differences between tho skulls of the 
Rorquals of the Cape, tho Mediterranean, and tho North Sea, for 
which wo must refer the reader to his ‘ Ossemons Fossilos.’ 

JBaltma .—To form tho idea of a Balatna, properly so called, Cuvier 
statos that we must figure to ourselves the muzzle of the Rorqual 
narrowed, elongatod, compressed laterally, and arched from before 
backwards, nearly in a quarter of a circle. It is, ho observes, in tho 
space which this curvature leaves, that the plates of baleen, or whale¬ 
bone, which adhere by their upper and wide extremity to tho sides 
of the keel which the muzzle forms below, and descend obliquely 
outwards by then - lower and pointed extremity towards tho lower 
jaw, are lodged. It is precisely because this curvature giveH them 
more space in the Balienw, properly so called, that thoy are longer in 
those whales than in tho Rorquals, in which last the nearly straight 
muzzle leaves them little room. 

It results from this lateral compression of the muzzle that the 
intermaxillary bonos are not horizontally botweon hut vertically upon 
tho maxillorics: the upper plane of these last is itself nearly vertical, 
except in the lateral branch, which borders the frontal before, to 
proceed with it upon the orbit. This transverse portion of the 
frontal bone is narrower from before backwards than in tho Rorqual. 
The occipital bone is convex throughout its upper portion, less 
obliquo than in the Rorqual, and semi-oval. The temporal bone 
remains transverse, and its zygomatic portion hardly curves forwards 
at all. Tho nasal bones are rhomboidal, and not triangular as in tho 
Rorqual. Below, the palatine and pterygoidean bones are thrown 
still more bock, an# are shorter, and the sphenoid bono is more 
conoealed than in the Rorqual. The maxillary bone has a deep 
notch at its lowor and posterior border. Tho glenoid surface of tho 
temporal bone is much lew vertical than in the Rorqual, so that the 
lower jawbono rises a little to offer its articular convex surface. This 
disposition, joined to the absence of a coronoid apophysis, may serve 
to distinguish it from the lowor jaw of the Rorqual. 

In the Rorqual of the Capo, Cuvier found tho atlas distinct from 
tho axis; this last iB anchylosed by the upper part of its ring, which 
has no spinous apophysis, with the corresponding part of the third 
cervical. This last and the four others do not unite: they are of 
some thickness. The transverse apophyses are double in the first 
three, as in tho axis ; one superior is given off from tho annular 
portion below the artioular apophysis, the other from the lower part 
of the body; none of these apojihyses are directed forwards. Tbo 
lower are shortened from the axis to tho fourth vertical and are 
wanting in tho succeeding ones. The upper apophyses are longest on 
tho axis and on the third; afterwards they are equal, and form a 
scries with the transverao apophyses which carry the ribs. There are 7 
cerviool vertebrae, 14 dorsal vertebrae and as many poire of ribs, and 


81 other vertebra) to the eqd of the tail—52 in all. Tho second, 
third, and fourth ribs only have hpada, and seem hardly able to reach 
the body of the vertebrae. The others only reach the extremities of 
the transverse apophyses, which go on lengthening to the lumbar 
region. They are longer than they are wide, and dilate at the end, 
as in the Greenland Whale. They thus continue to the thirteenth 
lumbar, where they begin to shorten, but still widen to the fifteenth 
or sixteenth, where they disappear. The spinous apophyses begin to 
show themselves on tho third cervical. Thoy remain small on 
the neck, and begin to be elongated and compressed on tho first 
dorsals. They form a nearly equal serins; wider on the middle of tho 
back, narrower, but always moderately elevated, on the lumbar region, 
and shortening by degrees on the tail. They vanish on the last 
twelve, and the annular portion disappears two vertebra) after the 
spinous apophyses. The facets of tho articular apophyscB look 
inwards as far as the eleventh, whore thoy begin to open outwards. 
They do not rise, and finally form, towards the fourteenth or fifteenth, 
with the spinous (which is always shortened 1, a trilobated prominence. 
The pelvis in the French skeleton is attached under the ninth lumbar 
vertebra. At the eleventh the V-shaped bones commence. The first 
is still formed of two separate bunas. They ro-divido anew behind. 
The lower part of tho lumbar and caudal vertebra is hardly marked 
by a slight carination. Commencing from tbo fifteenth vertebra 
after tho dorsal, the body of each is pierced on both sides, above and 
below, with a large holo for the vossels. These boles do not diminsU 
on the last caudal, though they are much smaller, so that they each 
represent, two cylinders set back to back, pierced in their axis. 

The single bone of tho sternum was square, deeply forked 
posteriorly, and with a point at its external border. 

The shoulder-blade of tho Cape Rorqual is, Cuvier remarks, 
entirely different from that of the Baltcna ; it is wider than it is long, 
semicircular on tho spinal side, with V single anterior border, a single 
prouiinenco (the acromion) towards the lower third, ami a tubercle 
near the articulation, which is the coracoid apophysis. Tho humerus 
is still stouter in proportion than that of tile Batienn, hut the bones 
of tho fore-arm are mueh more elongateiL The fin is also much more 
pointed. There are only four well-marked fingers, which, not 
cuuutiug tho metatarsals, have tho following joints : the index two, 
tho middle and ring-finger seven each, aud tho little linger three ; all 
tlie fingers are terminated by a cartilaginous dilatation. 

The bone of the car in tho Bnlivn if differs from that of tho 
Dolphins in the enormous thickness of the tympanic bone, especially 
ou the internal side. The tympanic bono is a littlo more closed in 
front, but leaves between it aud the petrous bone oil the internal side 
a solution of continuity wider and longer in proportion. It is not 
biiobated backwards. The petrous bone is of very irregular form, 
and very rugged; it gives off two great-ami stout apophyses, also 
very rugged, one of which, posterior and a little superior, articulated 
to a corresponding apophysis of the tympanic bone, is inserted 
betwoon tho temporal and lateral occipital; and the other, anterior 
and inferior, is articulated by squamous suture with tho temporal 




Skull of Greenland Whale, seer, fronr below. 

portion, which descends to furnish articulation with the lower jaw. 
The ear-bones in all the Cetaceans are four in number, os. in the 
Mammalia, and the malleus 1 b anchylosed to the frame of the tym¬ 
panum, which, Cuvier observes, is the more singular, inasmuch os it 
is not deprived of its muscles. 



887 


CETACEA. 


CETACEA. 


838 


Cuvier remarks, that tho skull of the Greenland Whale differs more 
from tho Baltrna of the Cape thou the skulls of the Rorquals differ 
from each other. Ho points out these differences, which extend, 
although slightly, to the bones of the ear; and expresses his opinion 
that they are different species. 



Skull of Greenland Whale, with lower Jaw, profile. 


In tho groat Capo liahcna, according to Cuvier, tho atlas, the axis, 
and tho iivo other cervical vertebra are united together by their 


jection externally : there are only three in the second. The metatar¬ 
sals are in length only double their width. The thumb has two 
phalanges, the ring-finger four, the little finger three; and all aro 
terminated by a cartilaginous dilatation. A wide and short fin 
obliquoly rounded is the result. (‘ Ossemens Fossiles.’) 

The pelvis in the Cetaceans is, as we have soen, only rudimentary; 
but it may be necessary here to give a summary of the modification 
of the bones and their connection with tho skeleton in the different 
groups. 

In the Dugong it consists of two pairs of hones joined two and two, 
and end to end, by a cartilage: to the vetobro this apparatus is 
attached by a cartilage also. 

The construction of this part varies in tho true Zoophagous 
Cetaceans. Two small long bones lodged in the flesh, one on each 
side of the anus, form tho pelvic rudiments in the Dolphins. In the 
groat whales, the Mysticete, or Whalebone Whale, for example, at the 
extremity of each of tho bones, regarded by comporative anatomists an 
ilia, a second, which is smaller and curved, is articulated. The con¬ 
vexity of this last bone is external, and may be considered os a pubis 
or ischium. 
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Skeleton of Mysticete, or Whalebone Whale. 


lmilies. All their spinous apophyses are ancliylosod into a single I 
crest. Tho atlas and axis unite besides by their upper transverse | 
apophyses, which are wide and strong: their lower transverse 
apophyses, which are equally long and strong, aro onchylosod to each 
other and to that of the third, which is more slender. The luyrt 
four ccrvieals havo only delicate transvorso apophyses, of which the 
third, fourth, and fifth are anchylosod together. The last also has 
only one upper transverse apophysis, but longer, stronger, free, and 
directed forwards. Cuvier remarks that this division of the 
apophyses into upper and lower responds to tho two branches 
separated by a canal, which are seen in those of ordinary mammals. 
The transverso apophyses of tho first dorsal are directed also forwards, 
and are long and a little - stronger than at the last cervical; they 
commoneo increasing in bulk, and shortening at tho fourth dorsal. 
The succeeding tako a moro transverso direction, and are enlarged at 
tho end, to the tenth inclusive. Counting from the eleventh, they 
again begin to elongato to tho seventeenth; they then diminish 
insensibly to tho thirty-fourth, where they disappear. They are 
throughout longer than in tho Cachalot, and enlargod towards the 
end, the contrai-y of which is manifested in that genus. There are 
fifteen pairs of ribs; tho last four pairs and the first two do not reach 
tho body of the vertebra, and are only nttacl>od to its’transverse 
apophysis. The first pair is flattened and extremely wido, especially 
at t,ho sternal extremity. The last three are slender and short. 
After the fifteen dorsal vertebra come twenty-seven others. The 
V-shaped bones commence between the eleventh and twelfth; they 
aro small compared with those of the Cachalot, and disappear after 
tho twenty-sixth. Tho oloven or twelve last vertebra have no longer 
any eminences. The last of all are nearly quadrangular, and are 
each pierced with two vertical holes. Tho spinous apophyses form a 
tolerably uniform Berios of moderate height, all inclined forwards; 
they begin to diminish on the tail. The anterior articular apophyses 
are not elevated, remain at the satno height, and preserve the same 
dimensions. They widen on the tail where they have no articulation 
to furnish, and tho last five or six, nearly oqual to the corresponding 
spinous apopliyBos, form with them on their vertebra atrilobated 
prominence. 

The single bone of the sternum was oblong, widest in front, and 
carried on each side an articular facot for a rib. 

Tho shoulder-lilade is nearly flat; one can scarcely perceive a slight 
concave curvature : it is nearly fun-shaped, and less wide than high. 
Its anterior border is simple, and has only a single projecting apo¬ 
physis, which from its position is probably the acromion. Its articular 
head is much wider in proportion than in the Cachalot, The humerus 
is stout and short, scarcely twioe as long us it is thick. Its tuberosity 
does not reach beyond the head in front; this last is hemispherical, 
and .nearly parallel to the axis. The lower head is divided, into two 
slightly inclined planes for the ulna and radius, which two bones are 
compressed; the ulna is the narrowest, especially in its middle. Its 
UPpor head is slightly obliquo at its axis, and the olecranon ascends a 
li&la instead of recurving into a hook, as in the Cachalot. The radius 
enlarges below, so as to be there two-thirds of its length; above it is 
not more than a third. There are four carpal bones m the first row, 
of whioh the ulnar bone, whioh responds -to the pisiform, forms a pro- 


Digestivo Organs.—Phytophagous Cetaceans.—The tooth (molars) of 
tho Manatees aro ridgod doubly or trebly, tho root-distinct from the 
crown : boro tho resemblance to the pachyderms. Tapir and Hippopo¬ 
tamus for instance, is very strong. The molars of tho Dugongs are 
elliptical, without true fangs, and with two slight furrows on the 
unworn crown, which 'disappear with age. In the upper jnw aro two 
tUBks. In the llytinte there are no molars; but there is in lieu of them 
a horny plate in tho middle of oacli jaw. The tongue is short, and dan 
hardly bo endowed with much motion. The form of tho os hyoides is 
simple: anchylosis between tho body and posterior cornua soon 
supervenes: but the latter send no ligament to the thyroid cartilage. 
The anterior eornna remain generally cartilaginous, and aro tbo medium 
of union between tho body, or basi-hyal, and the large and long styloid 
processes. 

Professor Owen states that the opening of tho larynx is chiefly 
defended, during the submarine mastication of tho vogotablo food of 
tho Dugong, by the oxtremo contraction of the faucial aperture, which 
resomblos that of the Capyhara. No pyramidal larynx traverses it, 
as in tho true Cetacea. Two large parotid glands aro situated imme¬ 
diately behind the largo ascending ramus of the lower jaw. A thick 
layer of simple follicular glands is developed above tho membrane of 
the palate, and a glandular stratum is situated between tho mucous 
and muscular coats of tho lower part of tho oesophagus. Professor 
Owen states that a similar but more developed glandular structure is 
present in the oesophagus of the Ray. He then observes that the 
stomach of the Dugong presents, as Sir Kverard Homo had justly 
observed, Borne of the peculiarities met with in the Whale Tribe, the 
Poccari and Hippopotamus, and tho Beaver : like that of the first it 
is divided into distinct compartments; like the second and third it 
has pouches miperaddod to and communicating with it; and like the 
last it is provided with a remarkable glandular apparatus near the 
cardia. These modifications, the Professor remarks, obviously har¬ 
monise with tho difficult digestibility and low-organised matter of the 
food of the Dugong. “Yet,” says ho, “it is a fact that would not 
have been h priori expected, that in the Carnivorous Cetacea tho 
stomach is even moro complicated than in tho Herbivorous species, 
und presents a closer resemblance to tho ruminant stomach; it is 
divided, for example, into a greater number of receptacles, and haa 
tho first cavity like the rumen lined with cuticle; while in the 
Dugong, on tho contrary, the stomach is properly divided into two 
parts only (of which the second much moro resembles intestine), and 
both are lined with a mucous membrane.” After a luminous detailed 
account of the stomach, Professor Owon observes that it would seem 
that a ctocum—and he minutely describes that of the Dugong—is 
present in all the Herbivorous Cetacea: for Steller notices it as of 
large size and sacculated in tho Northern Manatee ( Stelleru*); and 
Daubenton has given a figure of the bifid ctecum in the Southern 
Mauatee (Manatue Americanui). It is interesting, he ndds, to find 
that a eaput ooli (the situation and structure of which in the Dugong 
he describes) is present in the true Cetacea, as the BalceniAce, which 
subsist on animal food of the lowest organised kind. The whole of 
the alimentary canal and the individual differences presented by the 
three specimens having been elaborately detailed, Professor Owen 
proceeds to point out that the Dugong with respect to the biliary 
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organs deviates in a marked degree from the ordinary Cetacea, in the 
presence of a well-developed gall-bladder, an organ which Daubenton 
also found in the Manatee. But the presence of the gall-bladder is not, 
the Professor observes, constant in the Horbivorons Cetacea ; for in the 
Northern Manatee, according to Stoller, it is wanting, and its absence 
seems to be compensated by the onormous width of the duotus com¬ 
munis choledochug, which would admit the five fingers united. The 
secretion of the pancreas was carried by from twenty to thirtyducts, each 
about two lines in diameter, to a very wide common excretory canal, 
which terminates below, but on the same prominence with the cystic 
duct, at a much greater relative distance from the pylorus than in 
the true Cetacea. In one of the Dugongs dissected by Profossor Owen 
were two small aocesBory spleens in addition to the larger rounded 
one, but in the other specimens the last alone was present. (‘ Zool. 
Proc.,’ 1838.) 

Zoophagous Cotacoans.—The teeth of the Dolphins are generally 
simple and conical or compressed. Thoy are present in both jaws ; 
their number varies, and they not unfrcquently lie hid in tho gums in 
a rudimentary state. Those of the Cachalots are simple, of a long 
ovoid roourvod shape, and placod in the lower jaw only. Tho Mysti- 
cetes, or Whalebone Whales, are without true teeth; in lieu of which, 
transverse horny plates of baleen, or whalebone, os it is commonly 
termed, grow from the palate. Those plates on thoir internal edges 
nre fringed with loose bear Is, and among these the small marine 
animals which form thoir food aro entangled as in tho meshes of 
a net. 

Tho stomachs of the Zoopliagous Cetaceans are very complicated : 
the number of those iu various spocics, and in different individuals of 
tho same species, has boen variously given by different authors. 
Homo havo stated the number in the common Dolphin and l’orpesse 
at three, othorB at four, others at five, others at six. F. Cuvier con¬ 
siders it as certain that these numerical differences proceed simply from 
the manner in which tho organ is viewed. Profossor Owen was unable 
to distinguish more than four compartments in the stomach of the 
Porpesso. In general tho spouting whales linvo no c:ccum; but a 
trace of it lias been found in tho Platanist, and it actually exists in 
tho l’iked and Whalebone Whales. 

John Hunter pointod out the considerable degree of uniformity 
present in the liver of this tribe, observing thnt in shape it resembles 
that of man, but that it is not so thick at the base nor so sharp at 
the lower edge, and probably not so firm in the texture. The right 
lobe is the largest and thickest. There is no gall-bladder. The same 
distinguished comparative anatomist doscribos tho pancreas ns n very 
long flat body, having its left end attached to the right side of the 
first cavity of the stomach : it passes, he adds, across the spine at the 
foot of the mesentery, and near to the pylorus joins tho hollow curve 
of the duodenum, along which it iH continued and adheres to the 
iutostine, its duet entering that of the liver near tho termination of 
tho gut. In the Piked Whale the spleen is single and small; in the 
Porpesso it is subdivided into several distinct portions. 

There is an interesting sorios of preparations illustrative of the 
anatomy of tho Cetacea in the museum of the College of Surgeons, 
and well deserving the attention of the student of comparative ana¬ 
tomy. One of these preparations, No. 323, is a perpendicular section 
of several plates of whalebone, with the intermediate substanco and 
vascular nidus, from tho upper jaw of a young specimen of the Great 
Whale (Jlaltena myxticctiu, Linn.). Tho disposition and relative pro¬ 
portions of tho plates of whalebone are here shown; from which dispo¬ 
sition it results, that only tho fringed extremity of the whalebone 
plates aro visible from tho inside of tho mouth of tho whalo; tho 
wholo concavity of the palate appearing to be beset with coarse rigid 
hairs or bristles, which explains the passage in Aristotle (‘ Hist Anim.’ 
iii. 12), who, speaking of the Great Whale /xvarlieriTos, or, as Bekkor 
reads it, i /uSi rb ktitos), says, “ The Mysticete has no teeth in its mouth, 
but hairs like hog's bristles.” 

Circulating System.—Phytophagous Cetaceans.—The three Dugongs 
dissected by Professor Owen presented the same remarkable extent 
of separation of tho two ventricles of tho heart described by Sir 
Evcrard Home and Sir Stamford Raffles in the individuals examined 
by them, and observed by Ruppcll in the Dngong of the Red Sea 
(Halicore TabcmaciUi). Daubenton appears to bo the first who noticed 
this condition of the heart, in his dissoction of the foetus of tho Mana¬ 
tee. SteUer also described it in the genus which bears his name; but 
in that animal tho apical cleft of the heart extended upwards only 
ono-third of the way towards the base, whereas in the Dugong it 
reaches half-way towards tho base. 

Professor Owen found the foramen ovale completely closed, and the 
ductus arteriosus reduced to a thick ligamentous cord, permeable 
for a short distance bv an eye-probe from the aorta, whero a crescentic 
slit still represented wo original communication. He states that in 
the smoothness and evenness of their exterior and their general form 
the auricles of the Dugong resemble those of the Turtle ( Chelone), 
and that the appendix con hardly be Baid to exist in either. The 
right auriole is larger than the left The primary branches from tho 
arches of the aorta correspond in each specimen with Sir Everard 
Home’s figure and description. There was only one superior cava, 
not two, as in the Elophant; and the pulmonary veins terminated in 
the left auricle by a common trunk an inch in length. 


As no mention had been made in tho anatomical descriptions of the 
Herbivorous Cetaceans by Daubenton, Steller, Cuvier, Raffles, and 
Home, respecting tho existence or otherwise of the extraordinary 
intercostal and intervertebral arterial plexuses present in the truo 
Cetacea, Professor Owen carefully followed out this port of the dis- 
soction, but could detect no trace of this very striking modification. 
Here again, he observes, in enunciating a general anatomical propo¬ 
sition regarding Cuvier's Cetacea, the Herbivorous species must be 
exceptionally cited apart. 

Zoophagous Cetaceans.—Professor Owen remarks that tho Carni¬ 
vorous Cetaceans do not participate in tho structure of tho heart abovo 
described with the Herbivorous section. 

The following is John Hunter’s description of the heart of the 
Whale:— 

“ The heart is inclosed in its pericardium, which is attached by a 
broad surface to the diaphragm, as in tho human body. It is com¬ 
posed of four cavities—two auricles and two ventricles: it is more 
fiat than in the quadruped, and adapted to the shape of tho chest. 
The auricles have more fasciculi, and then jmiss moro across the cavity 
from side to side, than in many other animals; besides being very 
muscular they are very elastic, for being stretched they contract again 
very considerably. Thoro is nothing uncommon or particular in tho 
structure of the ventricles, in the valves of the ventricles, or in that 
of the arteries. Tho general structure of the arteries resembles that 
of other animals; and whero parts aro nearly similar, tho distribution 
is likewise similar. The aorta forms its usual curve, and semis off 
the carotid and subclavian urtericB. Tho veins, I believe, have nothing 
particular in their structure, excepting in parts requiring a peculiarity, 
as in tho folds of tho skin on the breast in the Piked Whale, where 
their elasticity was to bo increased."- 

This assertion respecting tho vciijjR* not stated vory positively, 
and wo shall presently Bee that there is a peculiarity iu their 
structure. 

Tho samo great physiologist well observes, that in our examination 
of particular parts, the sizu of which is generally regulated by that 
of tlie whole animal, if we have only been accustomed to see them in 
those which are small or middle sized, we behold them with astonish¬ 
ment in animals so far cxccoding tho common bulk os the Whale. 
“ Thus,” says Hunter, “ the heart and aorta of the Spermaceti Whalo 
appeared prodigious, being too largo to be contained in a wide tub, 
the aorta measuring a foot in diameter. When we consider these as 
applied to the circulation, aud figure to ourselves that probably 10 or 
15 gallons of blood aro thrown out at one stroko, r nd moved with an 
immense velocity through a tube of a foot diameter, tho whole idea 
fills the mind with wonder.” 

But tho most remarkable modification of tho artorial system in tho 
Whales remains to bo noticed. This consists in an almost infinite 
circumvolution of arteries, forming a plexus of vessels filled with 
oxygenated blood, situated under tho pleura and between tho ribs, on 
each side of the spine. This intercostal plexus, or l-ete mirahile, is 
the apparatus which enables the whalo to remain under water for 
moro than an hour. 

M. Broschot read a paper to the French Academy of Sciences in 
1834, which bears tlie following title: * llistoiro Anatomiqnc ct l’liy- 
siologiquo d’un Orgatie de Nature voscnlniru tMcouvcrt dans les Cdtaces, 
etc.’ M. Breschet has however no claims to tho discovery of this 
organ. It was indicated and described long ago by Tyson in his 
* Anatomy of a l’orpossc,’ but lie was not awaro of tho use of it, and 
considered it us ft glandulous body. H unter was tho first who deter¬ 
mined its exact nature, and showed that it was a reservoir of arterial 
or aerated blood. 

After noticing the general structure of llio arteries as above men¬ 
tioned, and stating that the aorta forms its usual curve, sending off the 
carotid and subclavian arteries, Hunter proceeds os follows :— 

“ Animals of this tribe, as has been observed, have a greater pro¬ 
portion of blood than any other known, and there are many arteries 
apparently intended as reservoirs, where a largo quantity of arterial 
blood seemed to lie required in a part, and vascularity could not bo 
tho only object. Thus wo find thnt tho intercostal arteries divide into 
avast number of branches, which rim in a serpentine course between 
tho pleura, ribs, and their tmtHcles, making a thick substance, some¬ 
what similar to the spermatic artery in the Bull. Thcso vessels, 
everywhere lining tho sides of tho thorax, pnss in between tho ribs 
near their articulation, and also lichind tho ligamentous attachment 
of the ribs, and anastomose with each other. Tho modulla spinalis 
is surrounded with a net-work of arteries in the same manner, more 
especially whero it comes out from tho brain, whore a thick substance 
is forrnod by their ramifications and convolutions ; and thcso vessels 
most probably anastomose with thoHo of tho thorax. Tho subclavian 
artery in the Piked Whalo, before it passes over the first rib, sends 
down into tho chest arteries which assist in forming the plexus on the 
inside of tho ribs. I nm not certain hut the internal mammary arteries 
contribute to form the anterior part of this plexus. The motion or 
tho blood in such cases must be very slow; tho use of which we do 
not readily soo. The descending aorta sends off the intercostals, 
which are very large, and gives branches to thiB plexus; and when 
it has reached tho abdomen it sends off, ns in tho quadruped, tho 
different branches to the viscera and tho lumbar arteries, which are 
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likewise very large, for the supply of that vast mass of muscles which 
moves the tail.” 



Arterial Plexus In the Dolphins. Brcschet. 


With regard to tho veins, Professor Owen points out that they are 
remarknlile not only for their great capacity, which Hunter noticed, 
but also for thoir number and the immense plexuses which they form 
in different parts of tho body, and above all for the almost total 
absenco of valves. Tyson, he observes, has given a figure of the 
extensive venous plexus situatod on the membrane investing the 
psoas muscles, and these have recently occupiod the attention of 
Brosuhot and Von Baer. The inferior and superior votiaj cavic aro 
not brought into communication by the vena azygos, as in other 
Mammalia ; such veins in the usual situation in tho chest would have 
been subjoct to compression between the arterial plexuses and the 
lungs. The venal azygos are therefore represented by two venous 
trunks situatod in tho interior of the vertebral canal, where they 
receive tho intercostal and lumbar veins, and finally communicate 
with the superior cava by means of a short single huge trunk, which 
penetrates tho parietes of tho posterior and right Bide of the chest. 
Professor Owen concludes this interesting note to Hunter’s 'Animal 
Economy’ by clearing up the difficulty, which must have occurred 
to most, of accounting for the fact of so enormous an animal os the 
great whale being killed by such puny instruments us tho harpoon 
and lance. “ Tho non-valvular structure of tho veins in the Cetacea,” 
says tho Professor, " and tho pressure of tho sea-water at the depths 
to which they retreat when harpooned, explain the profuse and 
deadly luemorrhnge which follows a wound that in other Mammalia 
would bo by no means fatal.” 

ltespirutory System.—Pliytophngous Cetaceans.—Professor Owen 
states that the peculiar form, structure, and position of the lungs 
have boen so uccuratoly described and figured by Rallies, Homo, and 
Riippell, that he has only to observe the close agreement with thoso 
accounts which tho structuro of the partB presented in the three 
Dugougs dissected by him. Daubenton and Humboldt, he remarks, 
describe and figure a precisely similar condition of the respiratory 
apparatus in tho Manatoe. Hteller, he odds, describes the same 
extension at the lungs in the Bylina, and compares it with tho lungs 
in the Bird, but without thoir fixation in the parietes of the chest, so 
characteristic of thut class. Professor Owen is of opinion that tho 
Chelonian reptiles porhaps offer a closer resemblance to tho Herbivo¬ 
rous Cetacea in this respect; and he notices it as worthy of remark, 
that tho air-cells of the lungs are larger in the Dugong than in any 
other mammals, lu the Carnivorous Cetacea, the air-cells, ho observes, 
ore remarkably minute, and the lungs more compactly shapod and 
lodged in a shorter thorax. 

“ Existing,” continues Professor Owen, “ os both the Herbivorous 
and Carnivorous Cetacea do, under such peculiar circumstances—as 
air-broathing animals constantly dwelling in an element the access of 
which to tho lungs would be immediately fatal—it might be supposed 
that tlie mechanism of the larynx, or entry to the air-passage, would 
be similarly modified in all the species, in order to meet the contin¬ 
gencies of their aquatic existence. But we can as little predicate a 
community of organisation in the structure of this part, bb of the 
cirosiating or digostive system in the Cetacea of Cuvier. The Dugong 
and $e Dolphin present, in fact, the two extremes in the M ammi- 
ferous class, in the development of the epiglottis, which is one of the 
chief internal characteristics of that class. In the true Cetacea and the 




Delphinidce in particular, it is remarkable for its great longth, and in 
the Dugong it can hardly be said to exist at all.” 

Professor Owen, after giving a minute and accurate account of the 
larynx, thus proceeds:— 

“Amongst the true Cetacea, we havo observed that it is those 
which subsist on the lowest organised animal substance, os the 
Bahenidce, which approach the nearest to the. herbivorous species, in 
having the additional complexity of the cwcum; and it is interesting 
to find that the same affinity is manifested in the structure of the 
larynx. The epiglottis and arytenoid cartilages, for example, arc 
relatively shorter in tho Bahenoptera than in. Delphimu; and as Mr. 
Hunter has observed, they are connected together by the membranes 
of the larynx only at weir base; and not wrapped together or 
surrounded by that membrane as far as the apices, as in the Dolphins. 
In the Bahenoptera also, the apices of these cartilages aro not expanded, 
as in the Dolphins, but diminished to an obtuse extremity. These 
points of resemblance to the condition of the larynx in thu Dugong 
and Manatee are carried still further in the Mysticete Whale, at 
least in tho foetus dissected by me, and in which both the epiglottis 
and arytenoid cartilages were relatively much shorter, and the thyroid 
cartilage larger and more convex than in tho Piked Whale (Bahenoptera). 
The thyroid cartilage is however a single piece in both genera of 
Bahenithe, though deeply notched above and below ; and the larynx 
presents several interesting individual peculiarities, which however 
tho minute and accurate descriptions and illustrations of this organ, 
in both the Bahenoptera niul Balance, published by Professor (}. 
Sandifort, preclude tho necessity of further dwelling upon.” 

The diaphragm, lungs, bronchi, and trachea present in the Zoopliu- 
gouB Cetaceans secondary modifications only, but important differences 
are exhibited in the nostrils, which serve to conduct the air from the 
atmosphere to the lungs. The necessity for the act of spouting seems 
to have led to the obliteration of the organ of smolling, and to the 
formation of a new organ especially destined to fulfil that act. 
Although this organ has only been studied thoroughly in the 
Dolphins, the probability is, that the apparatus in all the Zoophagous 
Cetaceans is the same. 

If, says Baron Cuvier, wo trace the oesophagus upwards, we find 
that when it arrives opposite the pharynx it appears to divide into 
two passages, one of which is continued onwards to tire mouth, while 
the other ascends to the nose. Mucous glands and fleshy fibres, which 
constitute several muscles, surround the last-mentioned passage. 
Some of these aro longitudinal, and arise from tho circumference of 
the posterior orifice of the bony nostrils, and descend along that 
canal to tho pharynx and its sides; tho othem, which are annular, 
appear to be a continuation of the proper muscles of the pharynx. 
The larynx rises into this passage in a pyramidal form, and the 
annular fibres have the power of constricting it. Mucous follicles, 
which pour out their secretion by conspicuous excretory orifices, 
prevail in this part. When the lining of the nasal passage has reached 
the vomer, it beoomes of a peculiar texture, thin, smooth, and black, 
is apparently destitute of vessels and nerves, and very dry. A fleshy 
valvo cIobcs the two bony nasal canals at the upper or external 
orifice. It is formed of two semicircles attached to the anterior edge 
of that orifice, which it shuts by tho agency of a very strong muscle 
lodged above the intermaxillary bones. To open it, there is a necessity 
for some foreign body to press against it from below ; and when it. 
is closed, it debars all communication between the nasal passages and 
tho cavities above them, which cavities aro two large membranous 
pouches formed by dark mucous skin, and very much wrinkled when 
empty; but when distended, they become of an oval shape, which in 
the Porposse is about os large as a common wine-glass. These two 
pouches lie beneath the integument in front of the nostrils, and 
communicato with an intermediate space immediately abovo those 
nasal organs, whose external orifico is a transverse semilunar slit. 
Strong fleshy fibres expand and cover the whole upper surface of this 
apparatus, radiating from the entire circumference of the cranium, 
uniting above tho two pouches, and adapted for compressing them 
forcibly. Now we will suppose that tho Cetacean has taken into its 
mouth water which it wishes to eject: it first sets the tongue and 
jaws in motion as if it were about to swallow tho water; but, shutting 
its pharynx, it forces the water to ascend into the nasal passages, 
whore the annular fibres above mentioned accelerate its progress,till 
it raises the valves and distends the membranous pouches above. 
The water, when ones in the pouches, con be* there retained till thu 
animal wishes to spout When that wish is present, the Cetacean 
closes tho valve, ana so prevents the descent of the water into the 
nasal passages, and forcibly compresses the pouches by means of thu 
muscular expansion which overspreads them. The water, compelled 
then to escape by the narrow semilunar aperture, is projected to a 
height which corresponds to the amount of the pressure applied. 

In the case of the Spermaceti Whole, it appears that the animal 
occupies about a seventh of its time in breathing; and when it rises 
after long intervals^ an enormous column of air must rush into the 
lungs and aiirate a vast quantity of blood for the reservoir described 
by Hunter. In ordinary mammals, man and the quadrupeds for 
instance, respiration is momentarily going on, and enough air only 
is inhaled to oxygenate the blood requisite for a few pulsations. 

The spout-hole is simple in the Dolphins, and situated, as seen in 
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the cut, towards the top of the head: the same simplicity exists in 
that of the Cachalots, but it is situated at the upper extremity of 
the snout. In the 'Whalebone Whales it is double, opening towards 
tho summit of the head, as in the Dolphins, in a creacentio form 
whose convexity is sometimes anterior and sometimes posterior. 



Vertical section, exhibiting the tongoe, larynx, and nostrils of tho Porpesse. 
(‘ Catalogue of tho Physiological Series ’ (Mus. Coll. Chir.), vol. 11. pi. 29, p. 103.) 

Uropoietio System.—Professor Owen observes, that if wo were 
acquainted with the structure of the urinary organs of the Herbivorous 
Cetacea, as it is exemplified in the Dugong alone, we should have to 
establish as marked a distinction in this respect between them and the 
truo Cetacea as in the preceding organic systems. Instead of the 
numerous and minute lobuli or renules into which the kidney is sub¬ 
divided in the Dolphins and Whales, it presents in the Dugong a 
simple compact form with on unbroken external surfaco; the tubuli 
uriniferi terminate upon two lateral series of eleven mammilla!, which 
project into a single elongated cavity or pelvis, from which tho ureter 
is continued. In the Northern Manatee however, Steller, whoso 
accuracy Professor Owen justly notices, describes the kidney as being 
subdivided like that of the Seal and Sea-Otter. A similur lobulateil 
structure is sIbo ascribed by John Hunter, in his paper on Whales, in 
• l’hil. Trans.’ (1787), to the Manatee, including it, with the Seal and 
White Boar, among the animals occasionally inhabiting the water. 
Daubenton, in hia anatomical description of the Manatus Americanus, 
merely notices the kidneys as oblong, and placed opposite to each 
other; nor does.his figure give any indication of tabulated structure; 
neither does Sir Everard Homo mention such structure in his Anatomy 
of the Manatee in ‘ Phil. Trims.’ (1821). This want of uniformity 
in tho structure of tho kidney in the Herbivorous Cetacea is however, 
Professor Owen adds, of less moment with reference to their natural 
affinities; since in the Pachyderms we find some Bpecies, as the 
Rhinoceros, and though in a less degree, the Elephant, presenting a 
subdivided kidnoy; while others, as the Tapir and Hog, have it entire. 

In the fcctufl of the Dolphin, according to Muller, the lobules of 
the kidney consist principally of convoluted uriniferous ducts, 
extending from the apox to the circumference of the lobule; the 
intertwinings of the tubuli are greatest in the intercorlioal portion. 
It is a curious fact, Professor Owen remarks, that the supra-renal 
gland in the PorpcBBe presents a certain resemblance to the kidney in 
its lobulated exterior; but, he adds, the analogy extends no farther, 
for on making a section of this part it was found to consist of the 
usual continuous compact substance. 

Generative Systom.—John Hunter remarks that the organs of genera¬ 
tion of this order of animals come in both sexes nearer in form to those 
of the Ruminants than of any others; and this similarity is particu¬ 
larly remarkable in the female; in the male their situation varies on 
account of tho modification of the external form of the body. 

The female organs in the Jlytina have been described by Steller; 
and Sir Everard Home has given an account of those of the Dugong. 
(‘Phil. Trans.,’ 1820.) 

Huqter, in his papor on Whales has ontered particularly into the 
structure of those of the Zoophagous Cetaceans. The period of 
uterine gestation does not appear to be certainly known; the number 
of young is generally considered not to exceed one, there being but 
two nipples; the glands for the Beoretjon of milk are two, one on each 
side of the meBial line of the belly at its lower part. The milk is very 
rich, like that of a cow to which cream has boen added. 

Professor Owen remarks, that much stress has been recently laid 
on the supposed existence whioh the muscles surrounding the mam¬ 
mary glows afford in the act of suckling, by compressing tho gland and 
ejaculating the milk accumulated in the dilated receptacle or reservoir; 
but he observes that, considering how great the pressure of the 
surrounding water must be upon the extended surfhee of the mam¬ 
mary gland, it may readily be conceived, that when the nipple is 
grasped bv the mouth of the young, and tho pressure removed from 
it by the retraction of the tongue, the milk will be expelled in a 
copious stream by means of the surrounding pressure alone, indepen¬ 


dently of muscular aid. Tho Professor adds, that the intimate struc¬ 
ture of tho. mammary gland iu the Zonpkngous Cetacea is essentially 
the same as in the Ornitkorhyncliu*, being composed of an innumerable 
quantity of ciecal tubes; these are however shorter than in the 
OrnithorhynehuH, and their glandular parietes are firmer; they are 
well showii in the figure of tho mammary gland in a young Piked 
Whale (Balienoptera cost rat a) given by Mitller in his seventeenth plate, 
fig. 2., and according to that author present, after the OmitKorhynckiu, 
the simplest structure of tho mammary gland in the entire mainmi- 
ferous series of animals. 

Brain, Nervous System, and Senses.—Tho brain is well formed. In 
the Porpesse and the common Dolphin it has been stated to be as 
highly developed as in any mammiferous quadruped. In the greater 
whales there is reason for supposing that the ratio of the weight t>f 
the brain to that of the body is j,-, Tr In the smaller Cetaceans it is not 
diminished to a proportionate size, as its extraordinary development 
in the Dolphin testifies. 

Smell—Hunter observes that in many of the Whale Tribe there is 
no organ of smell at all, and in those which have such an organ, it is 
not that of a fish, therefore probably not calculated to smolV water. 
It becomes difficult therefore, he remarks, to account for the manner 
in which such animals smell the water; and why the others should 
not have had such an organ, which seems to be poculiar to tho largo 
and small Whalebone Whales (Bnlicna mytticetue and Balrrnoptera 
rostrata ); the organ, in those which have it, he adds, is extremely 
small, when compared with that of other animals, as well os the nerve 
which is to receive tho impression. 

Taste.—Tho complicated and indeocl delicate structure of the tongue 
in tho Phytophagous Cetaceans indicates that they must enjoy the 
sense of tasto, although the tongue is capable of but slight motion. 

But it has bcon doubted whetkeaAhe Zoophagous Cetaceans are 
endowed with n special organ for the’enjoyment of this sense. No 
fosutilate nor conical papilla: are present in the tongue of the Dolpliiu 
or of the Porpesse; slight elevations, tho middle of which appears to 
be perforated, arc only perceptible, and tho fringed edges would Beem 
to lead to the notion that their object is more intended for 
furthering tho sensations of touch. 

John Hunter states that the tongue, which is the organ of tnste, is 
also endowed with the sense of touch. Ho found tho tongue in tho 
Porpesse and Grampus firm in texture, composed of musclo and fat, 
pointed and serrated on its edges like that of a hog. In the Spermaceti 
Whale, he says, it was almost like a feather-lied. In the l’ikod 
Whale it was but gently raised, hardly having any lateral edges, and 
its tip projecting but littlo, yet like every other tongue, composed oi 
muscle and fat. He supposes that tho tongue of the large Whole- 
bono Whale rises in the mouth considerably; the two jaws iu tho 
middlo being kept at such a distance on account of tho whalebone, so 
that tho spaco between, whon the mouth is shut, must bo filled with 
the tongue. 

Sight.—Tho eye in the Herbivorous Cetaceans only is provided 
with a nictitating membrane, or lateral lid; that of the Znophngqus or 
Spouting Cetaceans has no-lachrymal glands, but the lids are furnished 
with gldnds for a mucous secretion adapted for lubricating the 
sclorotic coat. . 

John Hunter states that tho eyo in this tribo is constructed upon 
nearly the samo principle ns that of the qundrupods, differing how¬ 
ever in Borne circumstances, by which it is probably better adaptod to 
see in the medium through which the light is to pass. It is upon 
the whole small for the size of the animal. The lids have but little 
motion, and consist not of loose cellular membrane, as in common 
quadrupeds, but rather of the common adipose membrane of the body; 
tho connection however of thoir circumference witli tho common 
integuments is loose, tho cellular membrane being less loaded with 
oil, which oIIowb of a slight fold being made upon the surrounding 
parts in opening the eyelids. This is not to an equal degree, ho adds, 
in them all, being less so in the Porpesso than iu the Piked Whale. 
A detailed account of the anatomy of tho eye in whales will he found 
in Hunter’s paper. 

Hearing.—There is no external concha, but tho ear is constructed 
much upon the samo principle as in the quadruped; there are how¬ 
ever certain differences which the rentier will find set forth in Hunter’s 
paper. Tho sense seems to be fairly developed, and whale-fishers 
experience no Hmall difficulty from the warning given by both eye 
and ear. It has however been stated that tho Greenland Whale, 
though not without a nice sense of hearing, remains insensible to the 
report of a cannon. 

Touch.—The sensation of touch must be lively, though it is a 
commonly received opinion that the common Dolphiu, notwithstanding 
its delicate epidermis, is not very sensiblo to tactile impressions. 
Messrs. Brescnet ami Itoussol do Vauzhme distinguish the following 
constituents in the skin of the Cetaceans:—1. Derm, or corium, a 
dense fibrous cellular texture, which Contains and protects all the 
other parts of the slpn. 2. The papillary bodies, consisting of 
papillie covered by the derm. 3. The sudorific apparatus, consisting 
of Boft, elastic, spiral canals, which extend through the entire tiiick- 
ness of tho derm, and open in the intervals of the papillie by an 
orifice, closed generally by a small epidermic valve. 4. The inhalant 
apparatus, 6. The mucoua apparatus. 6. Thp colorific apparatus. 
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According to Hunter, the reticular network containing the blubber, 
which is described by him as fine in the Porppse, Spermaceti, and 
large. Whalebone Whale (Balama), and coarae in the Qfampus and 
small Whalebone Whale (Balanoptera), forms part of the skin. 

Ingrfihg some illustrations of this large family we shall follow the 
arrangernentof Hr. J. E. Gray as indicated above. 

The following is a synopsis of the character of the genera of tho 
first family/huqfcfcfcs;— 

. a. Poind fiqnone. Belly smooth. Baleen elongate, slender. 
f; Balova. 

' l. BTorsal fin* distinot. Belly plaited. Baleen broad, short. 
^Jffegaptera. Pectoral fins elongate. Ddhul fin low. 
f'^TBalaenupUara. Pectoral fins moderate. Dorsid fin falcate, 
} length from nose.' Vertebra) 54 or 04. 


It is in the genus Baltma that the baleen, or whalebone, is most 
highly developed. John Hunter describes this extremely elastic 
aniinabsubstance as being of tho same naturt as horn, a term which 
lie \ufes* to express what constitutes hair, nails, claws, feathers, &c. 
It consists, ho remarks, of thin plates of some breadth and in some of 
V&rjF considerable length, their breadth and length in .some degree 
■’Cflnwponding to one another; when longest they are commonly the 
.broadest, but not always so. The platos differ in Bize in different 
parts of the samo mouth, more especially in the large Whalebone 
Whale. “They are phtoed,” continues Hunter, “in several rows, 
encompassing tho outer skirts of tho upper jaw, similar to teeth in 
other animals. They stand parallel to each other, having one edge 
towards the circumference of tho mouth, the other towards tho eontre 
or cavity. They are placed near together in the Piked Whale, not 
being a quarter of an inch asunder, where at the greatest distance, yet 
differing in this respect in different parts of tho same mouth ; but in 
tho Great Whale the distancestore more considerable. The outer row 
is composed of the lougost plates; and these are in proportion to the 
different distances between the two jaws, some being 14 or 15 feet 
long and 12 or 15 inches broad ; but towards the anterior and posterior 
parts ofg,tho mouth they are very short, they rise for half a foot or 
more, noarly of equal breadths, and afterwards shelve off from their 
iuner Hide until they come near to a point at the outer: the exterior 
of the iuner rows are the longest, corresponding to the termination of 
tho doclivity of the outer, and becomo shorter and shorter till they 
hardly riso above the gum. The iuner rows are cloBor than tlio outer, 
and rise almost perpendicularly from the gum, being longitudinally 
straight, and have less of the declivity than the outer. The platos 
of the outer row laterally aro not quite flat, but mako a serpentine 
lino; more especially in the Piked Whalo the outer edge is thicker 
than the inner. All round the line made by their outer odgos runs a 
small white bead, which is formed along with the whalebone, and 
woars down with it. Tho smaller plates are nearly of an equal thick¬ 
ness upon both edges. In all of them the termination is in a kind of 
hair, as if the plate was split into innumerable small parts, the exterior 
being the longest and strongest. The two sides of the month com¬ 
posed of these rows meet nearly iu a point at the tip of the jaw, and 
spread or recede laterally from each other as they pass back.; and at 
their posterior ends in the Piked Whale they make a swoep inwards, 
and conic vory near each other, just before the opening of the (eso¬ 
phagus. Iu Hie Pikod Whale there were above 300 in the outer i-owb 
on eaoh side of the mouth. Each layer terminates in an oblique 
surface, which obliquity iaelinca to the roof of the mouth, answering 
to tho gradual diminution of their longtli; so that tile whole surface, 
composed of these terminations, forms ono plane, rising gradually 
from the roof of the mouth : from this obliquity of the edge of the 
outer row we may in some measure judge of the extent of the whole 
buse, but not exaetly, ns it mokes a hollow curve, which increases the 
base. The wliolo surface resembles the skin of an anitnnl covered 
with strong hair, under which surface tho tongue must immediately 
lie when the mouth is shut; it is of a light-brown colour in the Piked 
Whale, and is darker in tho Largo Whale. Ill the Piked Whale, when 
the mouth is shut, tho projecting whalebone remains ontirely on the 
inside of the lower jaw, the two jaws meeting everywhere along their 
surface; hut how Hub is effected in the Large Whalo I do not certainly 
know, tho horizontal piano made by the lower jaw being straight, as 
in the Piked Whale; but the upper jaw being an arch cannot he hid 
by the lowor. I suppose therefore that a broad upper lip, meeting os 
low ns the lower jaw, covers the whole of the outer edges of the 
exterior rows. The whalebone is continually wearing down, and renew¬ 
ing in the same proportion, except that when the animal is growing 
it is renewed faster and in proportion to the growth. The formation 
of the whalebone is extremely curious, being in one respect similar to 
that of hair, horns, spurs, ko .; hut it has besides another mode of 
growth and decay equally singular. These plates form upon a vascular 
substance, not immediately adhering to the lower jaw-hone, but 
having a more dense Buhstance. between, which is also vascular. 
This substance, which may he called the niduB of the whalebone, 
sends out (the above) thin broad processes, answering to eaoh plate, 
on which tho plate is formed, as the cock’s spur or the bull’s 
horn, on the bony core, or a tooth on its pslp; so that each 
plate is neennnplly hollow at its growing end, the first part of the 
growth taking place on the inside of this hollow. Besides this 


mode of gnM^fe ^whioh is common to all such substances, it 
receives additional 'layers on tho .Qntejde,; which -art formed from 
the above-mentioned wascplar substance extended along the surface 
of the jaw. This part also fjrjqp upon it' s semi-horny substance 
between each plate; which is very white, rises with..the. whalebone, 
and becomes even with the outer edge of th»jaw; and tho termi¬ 
nation of its outer part forms' the bead above ..mentioned. This 
intermediate substance fills up.the waoew Mtvrativ the plates as 
high as the jaws, acts as abutments to the whdlebofife, or is similar to 
the alveolar processes of tho teoth, kbejffffg them firm in’ their places. 
As both the whalobono and the intermediate substance are constantly 
growing, and ns we must suppose a determined Jsogtn necessary, a 
regular mode of decay must he established, not depatyphig entirely on 
chance, or the use it is put to. In its growth thru#' parts appear to 
bo formed: one from the rising core, wbiehr is t^eCntre; a second 


on the outside; and a third being the intermediate suBstance. These 
appear to have three stages of duration; fof thnt which, forms on the 
core, I believe, makes tho hair, and that bn the qptMde makes princi¬ 
pally the plate of whalebone., This, wheUgot sjskrtain length, breaks 
off, leaving the hair projecting, becamfotoffijKai termination very 
brittle; and tho third or intermediate aaMHfe^ by the time it rises 
as high as the edge of the skin of the jjwywMtys and softens away 
like the old cuticle of the sole of the fooC when steeped in water. 
The use of whalebone, t should believe, is principally for the retention 
of the food till swallowed; and 1 suppose.-tjpe-fish they catch are 
small when compared with the size of 'tile m'fiuth.” (Hunter ‘On 
Whales.’) \ ' 



View of the inside of the jaws of a fajtal Btilttnoplmt, showing the arrangement 
of the Whalebone. (Owen, ‘ Odontography,’) 

The following notes by Dr. J. E. Gray contain the result pf the most 
recent observations on this curious production in the Cetacea :— 

“ The baleen, or whalebone, has generally been considered as the 
teeth of the whale; hut this must he a mistake,, for Mr. Knox 
observes: ‘ In the foetal B. my tike tut 60 to 70 dental pulps were 
found on each side of eaoh jaw, making the whole number amount to 
from 260 to 300. The preparation (No. 56) exhibits a poytlon of this 
gum with 12 pulps. Hod these pulps been confined to the upper jaw, 
and corresponded to the number of baleen plates, it wbuld bays formed 
a strong analogy between the baleen and teeth; but the number of 
baleen plates in the whale greatly exceeds the number of'dental 
pulps; and the lower jaw, which contained an equal number of-pulp 
with the upper, has neither toeth nor baleen in*the adult Whale. 
Their presence therefore iu the foetal Myeticetue forms one 5f the 
most beautiful illustrations of the unity of organisation in the thilnal 
economy. The teeth in the Balcena never cut the gum, hut Bspome 
gradually re-abBorbed into the system; the very cavity in which the 
gums were lodged disappears; whilst, to suit the purposes of nature, 
the integumentary system furnishes' the baleen, which is evidently a 
modified form of hair and cuticle.’ (Knox, ‘ Cat. Whales,’ 422.). Pro¬ 
fessor Eschricht has shown also that the foetus of Megaptera Boopt 
(‘ Danish Trans.,’ xL t. 4, 1845) has numerous teeth on the edge of.the 
jaw, though they are never developed. I am inclined to regoiti the 
baleen as a peculiar development of hair in the palafite of these 
animals, and somewhat analogous to the hair found in the palates of 
the genus Leput. • . ’ 

“ From the examination I have been able to make of the baleen of 
Balcenoptera roetrata, and of different masses Of small blades of Bakina 
auttralit, it would appear as if there was, at least in.these two species, 
two series of baleen on each side of the palate; the external'series 
being formed of large triangular blades placed at a certain distance 
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apart; and Internal, in Baltenopta-a'roilrata,Jhjjffgni of smaller, 

much thinner, triangular pieojs, placed mueh'dnso/ together, and 
forming a very dense screening apparatus ;_an#Iin -Bahama australis the 
inner series is. formed of numerous -separate narrow strips of whale¬ 
bone, each fcndfag in-* pencil of hairs* which vary in size from that of 
small twine to that of'tape, half an inch wide : these are placed behind 
the others, and gradually increase & size from the innermost to the 
broad external series, .' 

“ The baleen, pr whalebone, affords good characters for the separation 
of this family-lfito sections. Mr. Knox (‘Cat. Prep. Whale,’) gives 
the best aooount of. the development, position, and distinction between 
the baleen of thq whiales^pf the North Sea which has come under my 
observation; and 'it agrees with the observations I had made on the 
subject before looiild procure his pamphlet. 

“ In Bahama maatmuf, Knox (Physalm Antiquorum), 314 external 
or labial plates (baleen) were counted on each side. Towards oach 
extremity these pldtfs degenerate into bristles, and admit of being 
counted with difficulty. Towards the mesial line the baleen as a 
mass diminishes gradually in depth, giving the whole palatine surface 
an elegant arehea foqn, 'The 314 external or labial plates do not 
extend to the whole ex|gnt yi.a transverse direction, but a system of 
numerous small and narrtfW plates succeeds the external ones. For 
each external plate twelve (Internal) smaller ones could be easily 
counted; so that the number of plates which could be counted, and 
not including the bristly terminations towards the spout, pharynx, 
and mesial One, steads thus: external or labial plates 314 ; internal 
small plates, corresponding to each external one, 12; total number of 
baleen plates 3768! ' The longest plate of baleen is placed about the 
centre of each of t)ta sides, and measured 26 inches in length, and IS 
inches in .breadth. The substance when recent is highly elastio and 
very heavythe whole weighed nearly two tons. 

“ It is short or long according to tho species of whale, being 
modified entirely by the more or less arched form of the upper jaw. 
Mr. F. Knox first pointed out this curious and important fact. The 
usual conclusion.come to by all persons was, that tho size of the whale 
corresponded to the length of the bone or baleen. Now, this is only 
good with regard to one species of whale, and not at all to the wholo 
group of Whalebone Whales. (Knox, ‘ Cat. Prep. Whale,’ 8.) 

" In Batten a minimua, Knox (Baltenoptera rostrata), 307 external 
or labial (baleen) plates can be counted on each side. Towards oach 
extremity these plates degenerate into fine bristlos, which wore not 
counted. The plates hang perfectly parallel with each other, and 
from their cloHenfflSs' and fringed lingual aspect must act ns a very 
perfect filter in Collecting the minute molluscous animals, and at the 
Bame time enable the whale to eject the water. Tho food of tho 
whale is still 4 much disputed point. It is now generally admitted 
that the Mysticctus lives only on small Mediate, shrimps, Ac., but 
that the other species of Whalebone Whale devour inconceivable 
quantities of fish; for instance, M. Desmoulins states that 1 600 great 
cod and an immensity (probably os many thousands) of pilchards 
have been found in the stomach of a single Rorqual.’ 

“Mr. F. Knox, in dissecting the Baltena maximue, saw no cavity in 
the course of. the viscera which could have contained six cod of 
ordinary site; that of B. minima* was empty, although the Frith of 
Forth, particularly at and above Queonsferry, abounds at all sonsons 
with herrings and other fishes and their fry. The want of teeth by 
no means renders it impossible that the Baltena with baleen can live 
on large fishes; but the extreme narrowness of the gullet (that of B. 
maxima* flarely allowed the passage of the closed human hand, and 
that of B. minimu* was certainly narrower than that of an ordinary 
sized cow), adcled to the want of teeth and the want of proper 
authenticated information on the subjoct, are strong arguments in 
favour of the hypothesis that they do not. (Knox, ‘Cat. Prep. 
Whale,’ 16.) • 

“The.thickness of the plate of baleen depends on the number of 
bristles In. the baleen of B. maxima* there are 606 bristles in the 
thiokness of .the plate, and by a rude enumeration there appeared to 
be. at .least 130 bristles in each inch. The whole breadth of the plate 
being 54 inches gives ps 747 bristles entering into its composition. 
These bristles an matted together to the extent of 11 inches on the 
external and 5 inches on the internal margins by a substance like 
minute Iamimo or soales, and wliioh may be seen by the aid of a 
microscope to invest the free bristles at the fringed extremity of the 
plate. We have often observed the faoility with which some baleen 
can be split up, and were atruok with the fact that the baloen of 
B. maxima* would not split. The removal of tho external lamina in 
the plate under description shows the cause of this: about 64 inches 
from the root of the plate, many of the bristles have deviated from 
their, direct parallel inclination, and beoome intimately twisted and 
intorwoye'n with each other. It has been attempted to prove the age 
of tha whale from an examination of the baleen, in tho same manner 
as,we judge of the age of cattle by certain annulated markings on 
the horns.. On the plate before us we oon distinctly perceive numerous 
transverse lines crossing the course of the bristles at right angles If 
these transverse lines indicate a periodical check to the growth of the 
baleen, then the age of the B. maxima* would be 800 to 000 years 
old? that being tite npmber of transverse lines on the longest plate of 
baleen. (Knox! ‘ Cat Prep. Whale,’ 0.) 
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"The whalebone of the smooth-bodied whales without any back fins 
( Baltena ) ia elongate, muoh longer than broad at. the base, and 
gradually Attenuated, and edged with a fringe of equal lengthened 
fine soft bristles The baleen is Internally formed or ^Thig layer of 
fibres, covered on each side with a thick coat of ‘enamel;‘when dry 
and out of the mouth the blades are flat. '■ 

“The whalebone of the plaited-bellied whale with* Jjpnoh ( Mega- 
ptera) or a dorsal fin ( Baltenoptera ) is short, broach triangular, not 
much longer than broad at the base, and rapidly attenuated; and is 
edged with a series (sometimes rather crowded) of clonfpite riffid 
unequal bristle-like fibres, which beoome much thicker and mote rigid 
near and at the tip! The baloen is internally formed Of * more or 
lesa thick layer of thick fibres, oovered on each side with a th&loyer 
of enamel, and when dry and out of the palate they are ourled up 
and somewhat spirally twisted. 

“ The balspn of the Baltena is alone designated Whalebone (or rather 
Whale-fin, as it is usually called) in commerce. The baleen of the 
other genera of this family is called Finner-Fin or Humpback-Fin. 
The wholesale dealers in baleen, in the ‘ London Directory,’ are called 
Whale-Fin Merchants, and whalebone occurs under tho namo of 
Whalo-Fin in the ‘ Price-Current.’ In the * London Now Price- 
Current,’ for 1843, the South Sea Whale-Fin varied during that y^pr 
from 200/. to 305/. per ten, and there is no price named for Greenland’ 
Whale-Fin. (M'Culloeh, ‘ Com. Diet.’ i 1340.) 

“ Tho baleen was formerly thought to fife the tail of the animal. 
(Blackstone/Commen.’ i. 233, quoted by M'Culloeh, ‘Com. Diet.’ 1344.” 

Balxena mytlicetu* (the Right Whale). It is the B. Grtenlandica of 
Linnaras; B. vulgaris of Brisson ; B. Bondeletii of Willughby; the 
Right, Whalebone, Common, or Greenland Whale of English writers. 
One variety is called the Nord Kapner or Nord Caper, another tho 
Rock-Nosed Whale. ” 

Description.—Colour velvet-block, gray, and white, with* a yollow 
tinge. Bock, greater portion of the upper jaw, part of the lower, fins, 
and tail, black; lips, fore part of lower jaw, sometimes a little of the 
upper, und a portion of tho abdomen, white; eyelids, junction of the 
tail with the body, part of tho axilla of the flippers, Ac., gray. The 
older tho whale, the more white and gray is there upon it; some are 
piebald all over. The surface of tho body is rather furrowed. Tho 
head is very large, forming nearly a third of tho whole bulk, the 
under part, the outline of which is given by tho jaw-bone, flat. 
The lips inclose the cavity of tho mouth; the upper jaw is bent 
down at its edges like a boat upside down, so as to shut in tho front 
and upper parts of the cavity. On the most elevated part of tho 
head are situated the blow-holes, two longitudinal apertures liko the 
holes in tho belly of a violin, and from 8 to 12 inches long. The 
baleen is very long, ranging (tom 9 to 12 feet. There are upwards of 
throe hundred of these plates of whalebone on each sido of tho jnw, 
enclosing the tongue between their lower extremities, and thcmsolves 
oovered by the lower lip. Tho l>ody is thickest a little behind tho 
flippers, near the middle of its whole length, whence it gradually 
tapers conically towards the tail, and slightly towards the head. 
There is no dorsal fin. The flippers, about’ 9 feet long and 5 feet 
broad, are placed about two feet behind the angle of the mouth, and 
cannot bo raised above a horizontal position. Tho horizontal tail is 
flat and semilunar, indented in the middle; the two lobes somewhat 
pointed and turnod a littlo backwards. The eyes, not much larger 
than those of an ox, have a white iris, and are situated on tho Hides 
of tho head about a foot obliquely above and behind the angle of the 
mouth. The senso of sight appears to be acute’ in the water, but not 
above it. The size of this whale has been supposed to haw been 
greatly exaggerated by old statements. Eighty and 100 foot were 
mentioned as a frequent length, and many accounts more than doubled 
that measurement. At present 65 or 70 feet appear to be the extreme 
length of a full grown Hvsticete. The Rev. Dr. Scoresby, who has 
elucidated the history of this whale as satisfactorily os Mr. Beale has 
that of the Sperm-Whale, and who was personally concerned in tho 
capture of 322, found not one that exceeded 00 feet. It should be 
remembered however, in criticising old accounts, that tho great 
persecution which these animals have long undergone. and still 
undergo, while it reduces their numbers, is very unfavourable to 
longevity. 

The habitat usually assigned to this whale is most extensive: thus, 
M. Lesson states that it inhabits all the seas of the globe, especially 
the two poles; but it is not improbable that the Whalebone Whole 
or Black Whale of the South Seas ( Baltena aiutralit, Desmoulins, 
B. antarctica, Less.), which has every appearance of being distinct, 
and moreover of being infested with parasitical cirrhipedes ( Tabicinella, 
Coronala, Ac.) of different species from those which infest the Green¬ 
land Whale, has been mistaken for the last named cetacean. Multi¬ 
tudes of the Southern Baltena were seen by Captain James Ross, R.N., 
in very high southern latitudes during his last expedition. 

This species seems to hear acutely any noise made in the water, 
such as splashing, Ac. hi calm weather; but a sound produced in the 
air, a loud shout for instance, when the whale is only at the diataneo 
of a ship’s length, is disregarded. The usual rate of Bwimming seldom 
exceeds four miles an hour, but they will descend when harpooned at a 
velocity of seven or eight miles au hour, and one of these whales whon 
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alarmed can gink in five or nix seconds far beyond the reach of a human 
enemy. The Mystioete seldom remains at the surface to breathe longer 
thaw two minutes, during whioh period it blows eight or nine times. 
It then descends for five or ten minutes; sometimes, when on its feed, 
for fifteen or twenty minutes. Though Dr. Scorosby states that it 
has no voice, it makes, he observes, a loud noise in blowing. The 
spout is ejected some yards high, and has the appearance of a puff of 
smoke at a distance. They blow strongest, densest, and loudest when 
alarmed, or alter a long stay under water. 

A very considerable portion of the feeding-grounds is occupied by 
what is termed ‘ green water,’ which swarms with minute life, and 
has been qarefully examined and described by Dr. Scoresby. The 
smallness of the gullet is only fitted for swallowing small animals, 
such as the Clio borealis, numerous specimens of which (the ' Whale's 
Food' of the Greenland Whalers) will be found in the preparation 
No. 323 A of the Physiological Series of the Museum of the Royal 
College of Surgeons m London. This small mollusk is said to consti¬ 
tute the chief support of th§ Hysticete, and the structure and dispo¬ 
sition of the whalebone-plates explain how those or any other small 
species of animal are retained in the capacious mouth of their dovourer, 
while the water takon in along with them drains through the inter¬ 
stices of the plates. When the Mysticete feeds, it swims rapidly below 
the surface with open jaws; a stream of water entors them, and with 
it myriads of small marine animals; the water finds an outlet at the 
sides, but the thick internal hairy apparatus of the whalebone does 
not permit one of these animals to escape. 

Nino or ten months is supposed to be the period of utero-gostation, 
and the mother is so attached to her young one, or ‘ sucker,’ as it is 
tormod, that it is often struck as a snare to the affectionate parent, 
for she will not leavo it, and falls a victim to her maternal love. Dr. 
Hcoresby relates instances of this kind whioh cannot be perused, much 
less witnessed, without great pain by any person of ordinary humanity, 
finch a mode of capture seems hardly justifiable, whilst it must be 
ruinous to future prospects. 

This species is generally found alone or in pairs, excepting when 
many individuals are attracted to some abundant feeding-ground or 
to a desired locality, such as the vicinity of icebergs. 

To tho Esquimaux and the Qreenlander this Hpecies is all in all. 
They oat tho flesh and fat with indescribable relish. The membranes 
of the abdomen serve them for clothing, and the thin transparent 
peritoneum admits light through the windows of their huts whilst it 
keeps out tho weather. The bones are mode into props for their 
tents, or aid in the formation of their boats, and supply them with 
harpoons and spears for the capture of the Heal and greater sea-birds. 
The rinews, divided into filaments, are used as thread for sewing their 
dress, Ac. Some have stated that picklod and boiled blubber is 
palatable, and that tho tail, first parboiled and then fried, ia agreeable 
eating. The flesh of the young whale is said to be by no means 
indifferent food. To civilised nations, the oil made from its fat or 
blubber, and the whalebone, have long mode it a great commercial 
object. [Fibiikiiieb, in Akts and Sc. Div.] 



Greenland Whale [Balana myetiectus). 


B. marginata, the Westem-Australiau Whale, has very long and 
slender baleen, with a rather broad black edge on the outer or straight 
side. From the character of the baleen Dr. Gray considers this a 
distinct species. 

B. australis, the Cape Whale. It is the Right Whale of South Sea 
Whalen, the Southern Whalebone Whale of Nunn, the Common 
Black Whale of Sir James Rons. It inhabits the South Seas, and is 
of a uniform black colour. "* 

B. Japonica, the Japan Whale. It is an inhabitant of tho coasts of’ 
Japan, which it visits periodically. Its head is covered with barnacles. 
Only the baleen has been seen in England. The species has been 
described from Chinese drawings. 

B. antarctica, the New Zealand Whale. A species described by 
Dr. J. E. Gray as B. Antipodanm, from a very accurate drawing of a 
speoimen taken in Jackson’s Bay, New Zealand It is the Tuku Peru 
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of'the natives. The speoimen was 60 feet in length. The following 
out is reduced from Dr. Gray’s plate. 



|n Zealand Whale [Balana Antipodarum). Gray. 

B. gibbosafyxa Scrag-Whale, is regarded as a speoies by Dr. J. E. 
Gray. It is an inhabitant of the Atlantic Ocean. “ It is near akin to the 
Finback, but instead of a fin upon its book, the ridge of the after part 
of its back is scragged with half-o-dozen knobs or knuckles.” (Dudley.) 

The remaining genera of the Balatnidce have either fins or humps 
on their backs, and are called Finners and Hump-Backs. 

The genus Megaptera includes the Hump-Backed Whales. Thoy are 
easily known from the Finners in being shorter and more robust, the 
skull nearly one-fourth the ontire length, the head wider between the 
eyes, the mouth larger, the lip Warty, and the nose large and rounded; 
the plaits of the belly and throat are broad. The skull is intermediate 
between that of Balana and Balatnoptera. 

M. longimana, Johnston's Hump-Backed Whale. It was described 
by Dr. Johnston from a specimen cast ashore at Newcastle. It is an 
inhabitant of the North Sea, and has been taken at the mouth of tho 
Maas. It is the Balama longimana of Rudolphi, and tho Balana 
Boops, or Keporkak, of Eschricht, who says it is the most common 
whale in the Greenland seas. 

M. Americana, the Bermuda Hump-Bock, is of a black colour, with 
a white belly, and has its head covered with tubercles. It is the 
Balama nodosa of Bonnaterre. It is found at Bermuda from March 
to the end of May, when it departs. The baleon of this whale is 
extensively imported from Bermuda. 

M. Poeskop, the Poeskop, or Cape Hump-Back. It is tho Rorqual 
du Cap of Cuvier, the B. Lalarulii of Fischer, and B. Capensis of 
Andrew Smith; the Hump-Backed Whale of Ross’s ‘ Antarctic Voyage.’ 
It is an inhabitant of the seas of the Capo of Good Hope. 

M. K uzira, the Kuzira. It inhabits the Japanese seas. 

Balatnoptera rostrata, tho Pike-Whale. It is the Balana rostrata, 
Muller; Borqualus roetratus, Dekay; Balanoptera microcephala, 
Brandt; Borqualus Boops, F. Cuvier. It is of a black colour, under¬ 
neath of a reddish white. It inhabits the North Boa, and has been, 
found in New York Bay, at Valognes in France, and a specimen was 
taken in the Thames at Deptford. 

Physalus Antiquorum, the Razor-Back. It is the Balana Antiquorwn 
of Fischer, and probably the Great Northern Rorqual of Knox and 
Jardine; the Rorqual de la Mediterrande of Cuvier. It is of a slate- 
gray colour, whitish beneath. The baleen is slate-coloured, the under 
edge blackish, the inner edge pale-streaked. It is an inhabitant of 
the North Sea, and is sometimes found on the coasts of Great Britain. 
There is a skeleton at Black Gang Chine in the Isle of Wight 75 foet 
long. It was taken in 1842. A specimen was taken at Berwick in 
1831. There is a skeleton of one also at Plymouth 744 feetlong. This 
animal was found floating in Plymouth Sound on the 2nd of October 
1831. It is stated to have been 102’feet long and 75 feetdn circum¬ 
ference. This specimen was taken round the country in three cara¬ 
vans. Dr. J. E. Gray refers the skeleton of the whale now in the 
Edinburgh Botanic Gardens to this species. It was 80 feet long, and 
was taken off North Berwick in 1833. 

P. ( Borqualus ) Boops of Gray has been taken off the. coast of Wales. 
The length of the specimen in the British Museum is 38 foet; the 
head is 9 foet long, the vertebra are 60 in number, and there are 
15 pairs of single ribs. It was taken in 1846, and was mentioned 
in the papers or the day as a Spermaceti Whale. 

P. ( Borqualus) Sibbaldii. A specimen of this species exists in the 
museum at Hull. It is 50 feet long. 

P.fasciatus, the Peruvian Firmer, described by Tsohudi, has been 
found op the coasts of Peru. 

P. Iwasi, the Japan Firmer. It is very rare; one was east ashore 
atTfii in 1760. It was 26 feet long. 

P. antarcticus, named from the baleen of a New Zealand species by 
Dr. J. E. Gray. 

P. Brasiliensis, the Bahia Finner. Named from baleen; brought 
from Bahia. 

P. australis, Southern Finner, inhabits the seas of the Falkland 
Islands. 


The family of Catodostidx includes the Toothed Whales. The 
genera are as follows:— 

Catodon. Dorsal hump rounded. Blowers on front of truncated 
head. Skull elongate. 

Kogia. Dorsal hump. Blowers (I). Skull short, broad. 

Physeter. Dorsal fin falcate. Mower on back of forehead. Skull 
elongate. 
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There has been much discussion about the genera and species of 
this family. We shall however follow the ' British Museuqi Catalogue/ 
adding the more common synonym's of the species. 

Catodon macroccphalut. Northern Sperm-Whale. This is the Phmeter 

macrocepkalru of Linnseus; the Sperm-Whale, the Spermaceti Whale, 
the Blunt-Headed Cachalot of English writers. It is the Phyteter 
Trumpo of Bonnaterre j the Catodon Trumpo of Gerard; the Phytefer 
gibbut of Schreber; Uetut macroeephahu of Oken. 

The colour of this animal is black, becoming whitish below. 

The subjoined cut of the jaw is from F. Cuvier, who gives it from 
the skeleton in the Paris Museum, and is confined .to the lower 
jaw only; from which it may be inferred, that in the Stanch specimen 
there is no appearance of teeth in the upper jaw : in 4e lower thfere 
are 27 on each side=54. 



Teeth of Cachalot. 


To render the following description more intelligible we prefix a 
cut from Mr. Bealo’s work on the Sperm-Whale, which is by far the 
most accurate published figure extant of the Spermaceti Whale. 



Spermaceti Whale (Catodon marroetphahu). 

1, Outline of the entire form; 2, anterior aspect of the head; a, nostril, or 
spout-hole; h, situation of the case j c, the junk; d, bunch of the neck; e, eye; 
/, An; g, spiral strips or biankot pieces; A, the hump; t, the ridge; k, the 
small; I, the tail nr Aukes. 

B, a harpoon. C, a lance. 

a, in ftg. 2 : the lines forming the square are intended to represent the fiat 
anterior part of the head. 

The head presents a very thick blunt extremity, constituting about 
a third of the whole length of the animal; at its junction with the 
body is a largo protuberance on the back called ‘ the bunch of the 
neck.’ Immediately behind this is the thickest part of tho body, 
which from thence gradually tapers off to tho tail, but it doos not 
become much smaller for about another third of the whole length, 
when ‘ the small ’ or tail commences; and at this point also, on tho 
back, is a large pyramidal prominence called ‘ the hump,’ from which 
a series of smaller processes run half way down the ‘ small’ or tail, 
constituting what the whalers term the ‘ ridge.’ The body then con¬ 
tracts so much as to become finally not thicker than that of a man, 
and terminates by expanding on the sides into the .* flukes ’ or tail, 
forming a large triangular horizontal fin with a slight notch or 
depression posteriorly between the flukes, which are about 6 or 8 
feet in length, and from 12 to 14 feet in breadth in the hugest males 
or ‘ bulls.’ The chest and belly are narrower than the broadest part 
of tho back, and taper off evenly towards the tail; the depth of the 
head and body iB, in all parts except tho tail, greater than the width. 
The head, viewed in front, presents a broad somewhat flattened 
surfaee, rounded and contracted above, considerably expanded on tbe 
sides, and gradually contracted below, resombling in some degree the 
cutwater of a ship. The slit of the single blowing-holo or nostril is 
about 12 inches in length. In the right side of the nose is the ‘ case,’ 
a cavity for the purpose of secreting and containing an oily fluid, 
which after death eoncretes into a granulated yellowish substance: 
this is tiie Spermaceti. In the case of a large whale there is not un- 
frequently a ton, or more than ten barrels of spermaceti. Beneath 
tho ease and nostril is the elastic ‘ junk,’ formed of dense cellular 
tissue, strengthened by strong tendinous fibres, and infiltrated with 
very fine sperm-oil and spermaceti. The mouth extends nearly the 
whole length of the head. Both the jaws, especially the lower, are 
contracted in front to a very narrow point; and when the mouth 
u dosed the lower jaw is received within a sort of cartilaginous lip, or 
projection of the upper one: but principally in front; for, farther Dack 
at the sides, and towards the angle of the mouth, both jaws are 
furnished with tolerably well-developed lips. The tongue is small 


and white. The throat is capacious enough to give passage to the 
body of a man, presenting a strong contrast to the contracted gullet 
of the Greenland Whale. Throughout, the mouth is lined with a 
pearly whito membrane. Tho eye* are ainail in proportion to tho 
size of the animal, and aro furnished with eyelids, the lower of which 
is most moveable. At a short distance behind tho eyos are the 
external openings of the ears, sufficiently huge to admit a small quill. 
Not far from the posterior angle of tho mouth are the swimming- 
paws or fins, which are not much used in progression, but probably 
more as balances, and occasionally in supporting the young. 

Mr. Beale gives tho following as the dimensions of a Sperm-Whale 
of the largest size, or about 84 feet in length Dopth of head from 
8 to 9 feet; breadth from 5 to 6 feet; depth of body seldom exceed¬ 
ing 12 or 14 feet; circumference seldom exceeding 36 feet; swimming- 
paws about 6 feet long and 3 feet broad. 

The skin is smooth, but occasionally, in old whales wrinkled. Tho 
general colour is very dark, deepest on -the upper part, of tho hood, 
back, and flukes, in which situation it is sometimes black; on the 
sides it gradually assumes a lighter tint, and on the breast becomes 
silvery-gray. In different individuals there is however every variety 
of shade, and some are piebald. Old ‘ bulls ’ have generally a portion 
of gray on the nose, immediately abovo the fore-part of the upper jaw, 
when they are said to be ‘gray-hcaded.’ The ‘black skin’ in young 
whales is about three-eighths of an inch thick; in old ones it is 
not more than one-eighth. Immediately beneath the black skin is 
the blubber or fat, termed the ‘ blanket,’ of a light yellowish colour, 
producing when melted the sperm-oil. 

The bulk of the head is, as we have seen, mado up of a membranous 
‘ ease,’ containing a thin oil of much less specific gravity than water; 
below which again is tbe ‘junk,’ which, although heavier than the 
spermaceti, is still lighter than the element in which tfie whale 
moves; consequently, observes Mr. Beale, the head taken as a whole 
is lighter specifically than any other part of the body, and will always 
have a tendency to rise at least so far abovo the surface as to elevate 
the nostril or blow-hole sufficiently for all purposes of respiration; 
and more than this, a very slight effort on the part of the whale 
would only be necessary to raise the whole of tho anterior fiat surface 
of the nose out of the water. At very regular intervals of time tho 
snout emerges, and from the extremity of tbe nose the spout is thrown 
up, and at a distance appoars thick, low, bushy, and white. It is 
formed of the expired air forcibly ejected through tho blow-hole, and 
acquires its whito colour from minute particles of water previously 
lodged in tho chink or fissure of the nostril, and also from the con¬ 
densation of the aqueous vapour thrown off by the lungs. The 
spout, says Mr. Beale in continuation, is projected at an angle of 
136 degrees, in a slow and continuous manner for about three minutes, 
and may be seen from the mast-head in favourable weather at the 
distance of four or five miles. When tho whale is alarmed, or ‘gallied,* 
the spout is thrown much highor with great, rapidity, and differs much 
from its usual appearance. Immediately after each Bpout the nose 
sinks beneath tho water, scarcely a second intervening for the act of 
inspiration, which must consequently bo performed very quickly, the 
air rushing into the chest with astonishing velocity; there is however 
no sound caused by inspiration, a fid very little by expiration in this 
species : in short, nothing of that loud noise called the ‘ drawback ’ 
in the Finback and other whales. Ten soconds is occupied by a large 
bull sperm whale in making one inspiration and one expiration: 
during six of these the nostril is beneath tho water. At each breathing¬ 
time tho whale makes from 60 to 70 expirations, and remains there¬ 
fore at the surface 10 or 11 minutes. When the breathing-time is 
over, or, as the whalors toMuit, ho has had Iub ‘ spoutings out,’ the 
head sinks slowly, the ‘ smafl^br the part between tbe ‘ hump ’ and 
* flukes,’ appeai-s above tbe water, curved, with the convexity upwards ; 
tbe flukes are then lifted high into tho air, and the animal having 
assumed a straight position, descends perpendicularly to an unknown 
depth. This last act is called ‘ peaking the flukes,* and those who aro 
on the look-out call loudly whon they see it—‘ there goes flukes.' The 
whole continues thus hidden beneath the surface for one hour and ten 
minutes; some will romain one hour and twenty minutes, ajid others 
only for ono hour; but these, Mr. Beale says, are rare exceptions. A 
seventh of the time of this whale is, Mr. Beale mokes out, consumed 
in respiration. 

Small fishes ore occasionally swallowed in quantities bv this whale, 
and one has been known to cjoct from its stomach a fish as large os 
a moderate-sized salmon; but the principal food of tho Sperm-Whale 
appears to consist of Bquids or cuttle-fishes. [Sepiad*.] 

This species is gregarious; and the herds called * schools ’ are of 
two kinds, one consisting of females, the other of young males not 
fully grown. Mr. Beale has seen as many as 600 or 600 in one 
‘ school.’ With each female ‘school’ are from one to three large 
‘ bulls ’ or ‘ school-masters,’ as they are termed by. the whalers. The 
full-grown males almost always go alone in search of food: they are 
when alone very incautious and easily killed. It is the smaller, or 
‘ forty-barrel bull,’ as ho is oalled, that makes the most desperate resist¬ 
ance. A large whale will yield 80 barrels of oil, and sometimes 100. 

Mr. Beale states that the female is smaller than the male, and that 
she breeds at all seasons, producing generally only one at a time, but 
sometimes two. Nothing certain appears to 'bo known as to the 
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period of gestation, but V. Cuvier supposes it to be ten months. 
A foetal Cachalot, dissected by Mr. Bennett, was 14 feet long and 
fl^feet in circumference, deep black, mottled withwhite spots. Its 
position in the womb was that of a bent bow. According to F. Cuvier, 
the two brought forth by the Stranded Whale near D'Audierne, 
were 10 or 11 feet long; and Captain Colnett states that the young 
Sperm-Whales which he saw in great numbers off the Galapagos 
Islands were not larger than a small Porpesse. Mr. Beale’s own 
observations coincided with those of Mr. Bennett. 

For many other habits of this whale, such as ‘breaching,’ or leaping 
clear out of the water and falling back again on its side, so that the 
breach may be seen in a clear day from the mast-head at a distance 
of six miles; ‘ going head out,’ a mode of progression which enables 
it to attain 10 or 12 miles an hour, whioh Mr. Beale believes to be its 
greatest velocity; 'lobtailing,’ or lashing the water with its tail; 
and the vivid descriptions afWie dangers and hair-breadth escapes 
attending its capture, we munffefer to Mr. Beale’a book, which every 
one who is unxious for information on this subject should read. 

This animal is an inhabitant of the north; it has however been 
found on the coasts of America, Japan, Now Guinea, and Timor. It 
has been frequently stranded on the British Islands. Twelve males 
woro caught at Walderwich on the Suffolk coast in 1788. There is a 
skeleton of an adult at Burton-Constable Castle, near Hull, in York¬ 
shire. It has been taken also near Teignmoutb, in Whitstable Bay, and 
in the Frith of Forth. 



Tho Spermaceti Whole {Catoilvn macrocephatus). Berio. 


O. Colneti, the Mexican Sperm-Whale, is an inhabitant of the North 
Pacifio, the South Seas, and equatorial oceans, and often roferred to 
the last species. 

C. polycypkua, the South Sea Sperm-Whale, 1 b found in the Southern 
Ocean, and ie also spoken of as the Cachalot, or Sperm-Whale. 

Kogia ia the generic niuno given by Dr. J. E. Gray to a form of 
whale with a shorter head, which has been taken at tho Cape of Good 
nope. It has been sometimes regarded as the young of the Sperm- 
Whale. 

K. brevicepa, the Short-Headed Whale of Gray, is the only species, 
and has been described from a single skull in tho Paris Museum. 

Phyaete r is the generio term applied by Linnams and many subse¬ 
quent writers to the Sperm-Whale, but it was originally applied by 
Artedi to the Black Fish, to which Dr. J. E. Gray has restored it in 
tho ' British Musoum Catalogue.’ 

P. Turaio, the Black Fish of Gray, is the Phyaeter micropa and 

P. Turaio of Artedi, and probably the Delphinoa globicepa or D. Oram- 
put of Cuvier. It is of a black colour. The tooth are from 11 to 22 
on each side. It is an inhabitant of the North Sea. Two specimens, 
52 feet in length, have been taken off the coaets of Scotland, and 
were described by Sibbald. Of one of tbe specimens Sibbuld observes, 
“ Tho size of tho ernuium may be estimated by the fact that four 
men were seen inside it at one time extracting the brain, which con¬ 
tained several cells or alvooli, like those which bees keep their honey 
in, and in these were roundod masses .of a white substance, which 
upon examination were proved to Borne of this substance 

was also found externally on the heHHplmie parts to the thickness 
of two feet" 

The family of DELrniNID^, or Dolphins, are more numerous than 
those of the other Cetacea. They are distinguished from the last 
family by tho smaller and more proportionate head; and in those 
speeius whioh have lost their uppor teeth at an early age, by there 
being no regular pits in the gums of the upper jaw for the reception 
of the tooth of the lower one; and also by the hinder part of the 
skull not being deeply concave, and surrounded on the rides and 
behind by a high ridge. 

The following is a synopsis of the genera and sub-fanrilies of this 
extensive family:— 

A. Jaws tapering ; the symphysis of the lower jaw short, not half 
the longth of the jaw. Dorsal fin generally distinct; peotoral fin 
ovate, acute. Marine. 

a. Upper jaw toothless; lower jaw with only one or two teeth 
(which aro often hidden in the gums) on each side. Beak of the 
skull keeled on each side, the keel being sometimes large, and forming 
a kind of reflexed wing on each side; head with a short boak. 
Ilyperoodontma, 

.!• Jfyperoodtm, The beak of the upper jaw with a large erect 
wing-like expansion in front of the blowers; lower jaw with two 
rudimentary teeth in front. 

2. Ziphiiu. Beak of upper jaw keeled on each side; lower jaw 
broad, bent down in front with large compressed teeth in the middle 
of caoh side. 


3. Delphinorhynchua. Beak of upper jaw keeled on each side; 
lower jaw nearly straight, with two or three small rudimentary 
conical tooth in the middle of each side. 

b. Upper and lower jaw with few or deciduous teeth. Wings of the 
maxillary bones expanded and shelving downwards. The boak short, 
deflexed. Forehead convex. Head rounded, without any beak. 
Monoceratina. 

* Lower jaw toothless. 

4. Monodty. Uppor jaw of males with one or two very long 
projecting spiprily-twiatod tusks. Dorsal fin none. 

** Upper,*® lower jaw with conical, early deciduous teeth. 

5. fin none. 

*** UpgMKplft lower jaw with compressed permanent teeth. 

6. Ncompmji, Dorsal none. 

7. PhocMa. Dorsal triangular, in the middle of the back. 

c. Upper and lower jaw with many teeth, rarely deciduous with 
age. Wings of the jaw-bone horizontally produced over the orbits. 
Delphinina. 

* Head rounded in front, not bcakod. Nose of skull scarcely so 
long os tho brain-cavity. Dorsal distinct. 

8. Orampua. Teeth conical, truncated, early deciduous. Inter- 
maxillaries broad. - Pectoral ovate. 

9. Olobiocepluilua. Teeth conical, deciduous when old. Inter- 
maxiilaries very broad. Pectorals narrow, linear. 

10. Oreo. Teeth conical, acute, permanent. Intermaxillaries 
moderate. Pectorals ovate. 

** Head beaked. Nose of skull aB long os or longer than bmin-envity. 

11. Logenorhynchiu. Head - shelving in front. Dorsal rather 
posterior. Nose of skull depressed, expanded. 

12. Delphinapterua. Head rather convex in front. Dorsal none. 
Nose of skull rather depressed, convex above. 

13. Delphinua. Head rather convex in front. Dorsal medial. 
Nose of skull rather depressed, convex above. 

14. Steno. Head rather convex in front. Dorsal medial. Nose of 
skull compressed, higher than broad; symphysis of lower jaw rather 
olongate. 

15. P'jntopoHa. Head rather convex in front. Dorsal medial. Nose 
of skull rather compressed; high symphysis of lower jaw very long. 

B. Jaws much compressed ; symphysis of the lower jaw very long. 
Dorsal none. Teeth in both jaws. Fluviatile. 

d. Skull with the maxillary bones simple, expanded over the orbit. 
Teeth conical. Paddles ovate or oblong. Iniana. 

16. Inia. Teeth rugose; the hinder ones with a rounded tubercle 
on the inner side. 

e. Skull with the moxilliary bones bent up in front of tho blowers, 
and forming a vault. The teeth cotnpressod. The paddles fan- 
shaped, truncated at the end. Plalanintinn. 

17. Plataniata. 

Ilyperoodon Butzkopf, the Bottle-Head. It is the Flounder's Head of 
Dalo, in his ‘ History of Harwich,’ where it has been taken. Pennant 
culls it tho Beaked Whale. It inhabits the North Sea. 

II. roatratum, the Beaked Hyperoodon, is an inhabitant of the North 
Sea. It differs from the lost species in having the dorsal fin behind 
tho middle of the back. It has been token in the Thames and tho 
Humber, and skeletons exist in tho museums of Edinburgh, Bristol, 
and Liverpool. 

Two other species of Hyperoodon are described by Dr. J. E. Gray, 
II. Vennareatii and II. latifrona. The latter is a native of the North 
Sea, and has been taken on the coast of Lancashire. 

Zipkiua Somerbienaia is the Phyaeter bidena of Soworby, tho Diodon 
hidena of Bell. The head of a specimen caught in Scotland is now in 
the museum at Oxford. Dr. Gray observes that “ it belongs to tho 
gonus Zipkiua of Cuvier, before only known in the fossil state; and 
the examination of the skull has proved the accuracy of these 
determinations.’’ * 

Z. Sechellenaia, named from a skull in the museum at Paris brought 
from the Sechelles. 

Delphinorhynchua micropterua was first described by De Blainvillo. 
It inhabits the seas of the coasts of Europe. 

Monodon monoceroa, the Narwhal, Unicorn, or Unicorn-Whale. It 
is, tbe Monodon, microcephalua and Nanohalua Anderaonianua of 
Dosmarest. When young it is black, but when old it is whitish 
marbled. Although it has sometimes two tusks, it has more frequently 
one, from which it derives its name of Unicom. It inhabits the 
Northern Ocean, and is not unfrequent on the coast of Scotland. 

Tho use of the tusk has been a matter for discussion. Dr. Scoresby 
has expressed an opinion that as the end of the tusk is smooth and 
dean, while the rest of it is rough and dirty, and as a broken tusk 
was found rubbed and rounded, it may be used to pieroe thin ice for 
the purpose of enabling the animal to respire without the necessity 
of retreating into open water. Again, he Btates that his father sent 
him the coutents of a Narwhal's stomach, consisting of several half- 
digested fishes, with others of which the bones only remained. There 
were the remains of a cuttle-fish, part of the spine of a flat-fish, pro¬ 
bably a small turbot, and a skate almost entire. The lost was two feet 
three inches in length, and one foot eight inches injbreadth, comprising 
| the bones of the head, back, and tail, the side-fins, and considerable 
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portions of the muscular substance. It appears, he observes, 
remarkable that the Narwhal, au animal without teeth, with a small 
mouth and stiff lips, should be able to catch and swallow so large a 
fish as a skate, the breadth of which is nearly three times as great as 
the width of its own mouth. As the animal in which these remains 
were found had a tusk of seven feet, Or. Scoresby apprehended that 
this instrument had been employed in the capture of the fishes on 
which it had recently fed. It seemed probable to him that the skates 
had been pierced with the horn and killed before they wgye devoured; 
otherwise, he observes, it is difficult to imagine hogS'tihe Narwhal 
could have swallowed them, or how a fish of any ootl|^^i(rould have 
permitted itself to be taken, and sucked down the tbrijMjjta smooth- 
mouthed animal without teeth to detain and ooinpiiMML$ 



The Narwhal [Itanodo » monoccroa). 


the forehead there is a thick round cushion of flesh and fat: the body 
continues to swell as far os the large thick oval flippers, and from 
that point groduully diminishes to the setting on of tho tail, which is 
powerful, and described os bent under the body in swimming, and 
propelling tho animal with the velocity of an arrow.’* * 

In the specimen examinod by Mr. Noil the teeth were ^ ^ 

6 — 8 . 

The higher and arctic latitudes appear to bo the chosen haunts of 
the Beluga. They abound in Hudson's Bay, Davis’s Straits, and on 
parts of tho southern coasts of Asia and America, where they ascend 
the large rivers. Steller noticed them at Kamtchatka ; and in Charle¬ 
voix’s time they wore numerous in the Gulf of St, Lawrence, going 
with the tide as high as Quebec. Disco Island in Greenland is said 
to abound with them, nor are they scarce at Spitsbergen. Scoresby 
did not see them lower than Jan Mayen's Land; he seldom observed 
them among the ice, but where the water was clearest and smoothest. 
They are described as not at all shj£|but often following the ships, 
tumbling about tho boats in herds ot forty or fifty, bespangling tho 
surface with their brilliant whiteness. The whale-fislier seldom dis¬ 
turbs these beautiful creatures, for they are not only difficult to strike 
on-account of their activity, but when stricken tho harpoon frequently 
draws, and if it holds the capture is but of little value. Sir Charles 
Giesecke speaks of their regular annual visits about November to tho 
west coaBt of Greenland, whore they become a seasonable supply to 
the natives when other provisions fall short. They arrive in herds 
with stormy weather and south-west winds, and aro taken with har¬ 
poons and strong nets. Cod, haddock, flounders, &c., aro said to be 
the usual food of the Beluga. 


Narwhals swim with great swiftness. When at the surface for 
respiration they blow repeatedly with considerable force, and then 
frequently lie motionless for soveral minutes with their back and head 
just above water. Dr. Scoresby describes them as often sporting about 
his ship, sometimes in bands of about twenty together, often elevating 
tlieir long tusks and crossing them with each other as if they were 
fencing. They often uttered avery unusual sound resembling the 
gurgling of water in the throat-which Dr. Scoresby thinks produced 
it, as it only occurred when they reared their tusks, with tho front of 
the head and mouth out of the water. Several of them followed the 
ship, seeming to be attracted by curiosity. As the water was perfectly 
transparent, they could be seen descending to the keel and playing 
about the rudder for a considerable time. Sir Joseph Banks stated 
to Dr. Fleming, who has published a very interesting account of one 
in tho ‘ Wernerian Transactions,’ that a Narwhal stranded on the 
Lincolnshire coast was found with the whole of its body buriod in the 
mud of the beach, and seemed safely and securely waiting the return 



of the tide. 

The blubber of the Narwhal yields a very superior oil, which, as 
well as the flesh, is considered a dainty by the Greenlander. It is 
regarded as the herald of the Mystioeto, in whose neighbourhood the 
forrnor is said generally to be found—perhaps from partaking of 
the same food. When harpooned it swiftly dives to about 200 
fathoms, and on its return to tho surfaco is killed by lances. The 
Greenlander drives them to fissures in the ice, where thoy come up 
to respire, and kills them with harpoons, &c. The ivory of the tusk 
is considered superior to that of the elex>hant; it is very dense and 
hard, very white, is not subject to become yellow, and is susceptible 
of a high polish. They formerly brought a high price, and many 
virtues were attributed to them: they Btill form a valuable article in 
commerce. The celebrated throne of the Danish kings is stated to be 
made of the tusks of this animal. 

Beluga Catodon, the Northern Beluga. It is tho Cetue bipinnae of 
Brisson j Phyeet-er Catodon of Linnams ; Delphinue leucat of Fallas ; 
Catodon Sibbaldii of Fleming; the Beluga, Round-Headed Cachalot, 
Small Catodon, of English writers; the White Whale, and White 
Fish, of whalers; and the Alius Piecie Cetacean of Ray. It is known 
by its white colour. When young however it is black. It is an inha¬ 
bitant of the North Sea, and has been taken in Scotland. We are 
informed by Mr. Whittle of the dockyard, Chatham, that one made 
its appearance in the waters of the Medway in the spring of 1846, 
advancing daily with the flow of the tide for a month os high as 
Rochester bridge. It was at lost shot near Upnor Castle. It measured 
13 feet 1 inch, and was all over of a most delicate primrose yellow 
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colour. The dental formula was ——-. 

o— 8 

One of these dolphins haunted the Frith of Forth in the summer of 
1815 for nearly three months, passing almost daily upwards, and again 
retiring with the flood and ebb. It was supposed to be in pursuit of 
salmon, and after many unsuccessful attempts the salmon-fishers 
killed it with fire-arms and spears. Mr.’ Bald of Alloa bought it, and 
sent it to Professor Jameson: it is now in the Edinburgh Museum, 
and formed the subject of the interesting observations of Dr. Barclay 
and Mr. Neil in the ‘ Transactions of the Wernerian Society.’ 

Mr. Neil remarks that the shape of this animal is very symmetrical, 
suggesting the idea of perfect adaptation to rapid progression in the 
water. “ Its head," he observes, "is small and lengthened, and over 


The oil is reported to be of tho best, whitest, and finest quality, 
and of their skins a sort of morocco leather is said to bo mode, which, 
though thiu, will resist a musket-ball. The internal membranes ore 
used for windows and bed-curtains, and the sinews for thread. Tho 
flesh, it is asserted, resembles beef, though somewhat oily. Hans 
Egudo describes both it anil the/at as having no bad tasto “ when it 
is marinated with vinegar and salt; ” and says that it is then os woll- 
flavoured ns any pork whutover. lie declares tho fins also and the 
tail “ pickled or saucod ” to be very good eating; so that, according 
to Hans, “ he is very good choer.” 

B. Kingii is the representative of the Inst species in tho Southern 
Hemisphere. It has beon taken off tho coasts of Australia. 

Neomerie Phoctmwiile* hfij|M,name given by Dr. J. E. Gray to a 
species of Dolphin foundVKklndiun Ocean, the Delphinue melae of 
Temminck. ~eg" 

Phocania communis, the Common Porpoise, or Porpesso. It is the 
Phocama Rondeletii of Willitghby, Ddphin w Phocccna of Limnetic. It 
appears to be the $<4xaira of Aristotle (‘ Hist. Anim.’ vi. 12). Pennant 
supposes it to be the i'ureio of Pliny (‘ Not. Hist.’ ix. 9), which, 
according to the Roman naturalist, bears some likeuoss to the Dol¬ 
phins, of which he relates so many anecdotes illustrative of thoir 
affection for man in the preceding chapter. It is the Posco Pesco of 
tho Italians (whence probably the English name Porpesse); Marsouin 
of tho French; Marsuin and Tumblsro of tho Swedes ; Meerschwein of 
the Germans; and Llamhidydd of tho ancient British. It is the most 
common of all the Cetacea on the British coasts. It is black nil over. 

Tho following is its dental formula:—Molars, ^ = 80 to 92. ■ 

Porpesscs swim in shoals, and drive the mackerel, herrings, and 
salmon before them, pursuing them up the bay's " with the same 
eagerness,” says Pennant, “ as a pack of dogs does a hare. In somo 
places they almost darken tho sea as they rise above water to take 
breath: they not only seek for prey near the surface, but often descend 
to the bottom in search of sand-eels and sea-worms, which they root 
out of the sand with their noses, in the’same manner as the hogs do* 
in tho field for their food.” In fine weather they leap, roll, and 
tumble in the manner so well known, principally in the spring and 
summer, which is supposed to be their rutting season. They go up 
tho rivers hi pursuit of the salmon, to which they are a deadly enomy, 
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and other fish; and hare been seen high in the Loire, Charente, and 
Seine in France. It has been remarked that when the Porpesses are 
gambolling in the spring and summer, they appear heedless and blind 
to all danger and risk, which, as their brain is highly developed. 



Teeth of porpesae (Phoarna communis), F. Cuvier, 

strengthens the supposition that they are at such times actuated by 
the sexual impulse to an extent that lessens their usual wariness. 
On the 23rd May, 1842, we saw about 10 a.m. two rolling and sporting 
a little above London Bridge, towards the Surrey Bhorc. They seemed 
to disregard the numerous steam;vessels which were constantly passing, 
and to pay no attention to the wherries, some of which went close to 
them. The man on the look-out in the steamer from whoso deck we 
watched them said that they had been seen between five and six that 
morning near Southwark Bridge, and that one of them had been 
hooked with a boat-hook, but hod got away. It was blowing fresh 
from the south-west, and the tide was running up : the time for high 
wator at London Bridge that day being 45 minutes after 12. 



Tlic Porpoise, or l’orpcssc (Phoctena communis). 

The oil procured from tho fat surrounding the body of the Porpoise 
is of the purest kind, and tho skin when carefully tanned and dressed 
is usod for wearing apparel, and for coverings for carriages. The 
shoals of these creatures on tho west coast of Ireland are immense, 
and might be well worth tho attention of the neighbouring popula¬ 
tion if furnished with boats and proper implements for their capture, 
and conversion to economic purposes. As an article of food the flesh 
was anciently cBtcamcd, and considered worthy of the tables of the 
great. Receipts for dressing it appear in the ‘ Forme of Cury,’ com¬ 
piled (oiro. 1390) by the master cooks of King Richard 11. It appears 
to have been served in ‘ furmente,’ in broth, and roasted, and was 
evidently used both fresh and salted. Several of them were on the 
board at the great feast holden at the ‘ intronazation ’ of George 
Novell, archbishop of York, in the reign of Edward IV. In Henry 
VIIT.’a time it continued to be a royal dish, and was in fashion in tho 
reign of Elizabeth. It appears to have been in those days generally 
presented as a roast with a sauce made of fine white bread-crumbs, 
mixed' with vinegar and sugar. The Common Dolphin (Ddpkinus 
delphit) was then considered so great a delicacy that, according to 
Dr. Caius, one which was taken in his day was thought a present 
worthy of the duke of Norfolk, wbo distributed it amongst his 
friends: it was roasted and dressod with the porpesse-sauce last above 
mentioned. At a later period the Forpesse kept Its ground on the 
table of Roman Catholics on fish-days and during Lent. Nor have 
.jmodorn navigators found it undesirable food. Captain Colnett's 
people, who fell in with numbers of them off the Mexican coast, mixed 
their flesh with their salt-pork—making excellent sausages, which 
•formed their ordinary food. Captain Basil Hall apeaks with some 
unction of a dish of porpesse-cutlets, well separated from the invest¬ 
ing lard and blubber, which was served at his table with such happy 
efieetthat the dish left his cabin empty. 

Tho flesh of the porpesae is the Greenlander's great dainty, and he 
quaffs its oil os the most delicious of draughts. 


Grampus Cuvieri is the Detphimus griseut of Cuvier; PKoecena grisea 
of Lesson. It is an inhabitant of the Nerth Sea, and has been taken 
off the coast of France, and also off the Isle of Wight. 

O. Rissoanns. A specimen was taken at Nice, and described by 
Risso. 

G. Rickardsonii. Described by Dr. Gray in the Zoology of the 
Erebus and Terror. 

G. Eakamaia. Described by Sohlegel in ‘Faunn Japonica' as 
Sakamata Kuzira. It has been found off the coasts of Japan. 

Glbbiocephalvs Svineval, the Pilot-Whale, also known to sailors as 
the Black Whale, Howling Whale, Social Whale, and Bottle-Head. 
It is the Detphinus globictps of Cuvier, the Narwal Edente and Petit 
Cachalot of jfce French. It is of a black colour, with a white 
streak from ’raroat to vent. It is a native of the North Sea, and has 
been taken off the coast of Scotland. A skull in the British Museum 
measures 28 inches in longth. 

O. intermedins is the Black Fish of American Bailors. It inhabits 
the coasts of North America. 

G. affinis, the Smaller Pilot-Whale. Its loeality is unknown. A 
specimen exists in the museum of the College of Surgeons. It is the 
lielphinns mdas of Owen. 

G. Siebaldii is a native of the coasts of Japan, where it is called 
Naiso-Gota. 

Q. macrorh.ynch.us is the Black Fish of the South Sea whalers. It 
inhabits the South Seas. 

Orea Gladiator, the Killer. It is the Delphinus Orca of Limucus, 
Grampus of Hunter, Delphinus Grampus, and Large-Grampus, of Owen. 
It inhabits the North Sea, and has been taken on various parts of tho 
British coasts. There is the skull of one in the Hunterian Collection 
at the Royal College of Surgeons which was killed at Greenwich in 
1793. 

0. crassidcns is a fossil speoies. It is described by Professor Owen 
in the ‘British Mammals and Birds * under the name of Phocama eras- 
sidens. A skull was found in the fens of Lincolnshire in 1843. 

0. Capensis, the Cape Killer, is the Delphinus globiccps of Owen. 
It inhabits the Southern Pacific Ocean. 

O. intermedia is a smaller species, described by Dr. Gray in the 
Zoology of the Erebus and Terror. 

Tjagenorhynchus leucopleurus, theYQlite-Sided Bottlenose. It is the 
Delphinus Tursio of Knox. It is a native of the North Sea. The 
skeleton of a specimen taken in the Orkneys is in the museum of the 
University of Edinburgh. 

Ij. albirostris, White-Beaked Bottlenose. A specimen was taken off 
the coast of Norfolk in 1840. 

L. Elcctra, the Electro. Described by Dr. Gray in the Zoology of 
tho Erebus and Terror. 

L. cterulco alius. It is an inhabitant of the east coast of South 
America—Rio de la Plata. 

L. Asia. Described by Dr. Gray in the Zoology of the Erebus and 
Torror. Locality unknown. 

Ij. acutus. It inhabits the North Seas—Faroe Islands. 

L. clanculus. Described by Dr. Gray from a skull brought from tlie 
Pacific Ocean. 

Ij. Thicolea. Described by Dr. Gray from a skull brought from the 
west coast of North America. 

Delphinapterus Peranii. It is the Right Whale-Porpoise of tho 
whalers. It is black, with the exception of the boak, pectoral fins, 
and under part of the body, which are white. It is found on the 
Brazil Bank, off Now Guinea, and in the higher southern latitudes. 
There are two skulls in the museum at Paris. They live in large 
shoals, and the flesh is esteemed a delicacy. 

1). borealis. It inhabits the North Pacific Ocean. It has been 
described by Peale in the United States Exploring Expedition. 

Delphinus. The English name for this genus is Dolphin, but as Dr. 
J. E. Gray observes :—“ Most maritime persons call these animals 
Bottlenoses, Bottleheads, Flounderheads, Grampuses, Porpoises, Por¬ 
pesses or Porpusses, sometimes adding Whale to the name; They 
generally confine the name of Dolphin (most used by landsmen) to 
the Scomberoid Fish ( Coryphama ), which changes colour in dying.” 

t CoiiYPHXCNA.] We subjoin a synopsis of the characters with the 
ocalities of the species of this large genus:— ' 

A. Head shortly beaked; nose of skull moderate; triangle or hinder 
port of beak elongate, produoed before the teeth-line; palate flat. 

Teeth 24 .“*? 

24—40. 

+ Beak scarcely produced; nose of skull rather depressed, scarcely 
longer than the brain cavity. Teeth 

24—80. 

1. Delphinus Heavisidii, the Hastated Dolphin, inhabits the South 
Sea—Cape of Good Hope. * 

2. D. obstrurus, Dusky Dolphin, inhabits the Southern Ocean— 
Cape. 

3. D. eompressieauda, the Compressed-Tailed Dolphin, inhabits 4° 
S. lat, 24° W. long. 

++ Beak short; nose of skull rather thick, conical, convex above, 
half as long as the head. 

* Beak of skull rather thick and rather swollen on the sides. 

4. D. Tursio, Bottlenose Dolphin, inhabits the North Sea. 
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5. D. Abusalam inhabits the Red Sea. 

6. D. Eutropia inhabits t&Q, Pacific Ocean—Chili 

7. D. Eurynome inhabits the North Sea. 

** Beak of skull rather thick, conical, evenly taporing. 

8. D. Metis, the Metis. Locality unknown. 

8. D. Cymodoce, the Cymodoce. Locality not known. 

•t* Beak of skull slender, cylindrical. 

10. D. Doris. The Doris. Inhabits-! 

11. D. fremitus, the Bridled Dolphin, inhabits Cape de Velds. 

B. Head longly beaked. Nose of skull slender, light, rather de¬ 
pressed, especially in front, much longer than the head. Teeth ^ 


* Skull flattened behind; triangle to the teeth lin^ Palate flat, 
not grooved on the side. 

12. D. Clymenc, Locality unknown. 

13. D. Slyr, the Styx, inhabits West Africa. 

14. V. Buphroryne, the Euphrosyne, inhabits the North Sea. 

15. D. Alope, the Alope. Locality unknown. 

** Skull roundish; triangle just to the teeth line. Palate with a 
deep groove on each side, and a high central ridge behind. 

t Beak moderate, 1J the length of the brain cavity. Teeth 


16. D. Delphis, the Dolphin, inhabits the North Sea, Atlantic 
Ocean. Has been taken on the English coast. 

17. D. Janira, the Janira, inhabits Newfoundland. 

18. D. Nova Zealandice, the New Zealand Dolphin, inhabits Now 
Zealand and Cape Cable. 

19. D. Porsteri, Forster’s Dolphin, inhabits the Pacific Ocean 
between New Calodonia and Norfolk Island. 


20. D. Sou inhabits Madagascar. 

ft Beak of skull twice as long as the brain cavity. Teeth 

55—60 


21. D. longirostris, the Cape Dolphin, inhabits tho Southern Ocean. 
—(.'ape of Good Hope. 

*** Skull round ; triangle not reaching to the teeth lino. Palate 
convex, with a very concave line on the hinder part of each sido. 

50 

Beak twice as long as the head. JTeeth _ . 

• ^ 50 

22. D. microps, the Small-Headed Dolphin, iuhabits the coasts of 
Brasil. 


Steno Malay anus. It is the Dolphin h Ventre Roux of the Pans 
Museum, Delphinus plumbous of Cuvier. It is a native of tho Indian 
Ocoan. 

& front atm. It inhabits the Indian Ocean and the Pacific. 

S. compressus. Described by Gray in the Zoology of the Erebus 
and Terror. 

& attenuatus. Found at Cape Horn. 

S. fuscus. Described by Gray in the Zoology of the Erebus and 
Terror. A foetus was brought from Cuba by Mr. M'Leay. 

& rostratus. It inhabits the North Sea, and has been taken at 
Holland and at Brest. 

Pontoporia BlainvUlii. Tt has been found off Monte Video. A 
skull is in tho museum at Paris. It is described by Freminville as 
Delphinus BlainvUlii. 

Inia Qeoffroyii. A native of Upper Peru or Bolivia—River Moxos. 
“The specimen,” says Gray, “ in the Paris Museum, which Desmafest 
described as Delphinus Qcffroyii, is evidently this species." 

Platanista (langetica. It is the Sou Sou of India, the Susu of 
Buflon, the Platanista of Pliny, Dauphine du Oange of Cuvier, 
Delphinus Shawensis of Blaiuville. 


The family Manatid-b includes a number of animals, which, 
although usually referred to Cetacea, have relations which havo 
.induced some zoologists to propose that they should be placed 
amongst other orders of Mammalia. They differ from the animals 
we have already considered in being entirely vegetable feeders, and 
ore comprised in the division of Phytophagous Cetaceans of the two 
Cuviers. 

It is not indeed surprising that they should so long have been con¬ 
founded with the Cetaceans; for their general anpearanco and hori¬ 
zontal tail, joined to the difficulty of associating them either with the 
Seals or the WalruseB, notwithstanding their aquatichabits, led naturally 
to their being .placed in the same order with the true Zoophagous 
Whales. But with external form almost all resemblance ceases; and 
when these Phytophagous Mammals are, as they ought to be, referred 
to a separate group, there will not be, so far as discovery has hitherto 
gone, any suoh^nimal as a Phytophagous Whale. 

“ The short and thick neok, fin-like fore legs, want of hind legs, 
caudal tegumentary fin, smooth, naked, and almost hairless integu¬ 
ment, are all modifications of external form by which the Dugonga 
and Manatees are adapted to play their part in the water: but the kind 
of part,” says Professor Owen, “ which they are to play in that ele¬ 
ment depends on organic characters which mainly, if not exclusively, 
reveal their true affinities. Now we have seen that the whole of the 
internal structure in the Herbivorous Cetaeea differs as widely from 


that of the Carnivorous Cetacea as do their habits: that the amount 
of .variation is as great as well could be in animals of the same class 
existing in the same great deep. The junction of the Dugongs and 
Manatees with the true Whales cannot therefore bo admitted inffi 
distribution of onimuls according to their organisation. With much 
superficial resemblance they have little real or organic resemblanco 
to the Walrus, which exhibits an extreme modification of the amphi¬ 
bious carnivorous type. I concludo therefore that the Dugong and 
its congeners must either form a group apart, or be joined, as in the 
classification of M. de Blainville, with the Pachyderms, with whioh 
the Herbivorous Cetacea have tho nearest affinities, and to which they 
seem to have been more immediately linked by tho now lost genus 
Dinotherium." 

The following is a synopsis of the genera:— 


1. Manaluf. 

2. Ualicore. 


Tail rounded. 


9 A 

Grinders, - or tuborcular. 
9 6 


Tail forked. Grinders, - ; flat-tipped; upper cutting- 
o 


teeth produced, tusk-like. 

Rytina. Tail forked. Grinders none. 

Manatus australis, tho Manatee. This is the Lamantin of Buffon ; 
Trichechus Manatus of Linnieus; Manatus Americanos of Desmarest ; 
Manate del’Orenoquo of Humboldt; Lamantin d’Aindrique of Cuvier. 
The terms Manatco and Lamautin are indifferently applied to this and 
the following species. The present species is of a gray-black colour, 
and is an inhabitant of the warmer parts of America aud its islands. 

Cuvier describes the Manatees as having an oblong body terminated 
by an elongated oval fin; eight molar teoth in each jaw, with a square 
crown marked by two transvorse ridges; 
neither incisors nor canines in the adult; 
but in the very young onos two small 
pointed teeth are found in the intermaxil¬ 
lary bones, which disappear early. The 
vestiges of nails are observable on tho 
edges of their flippers, which they uso 
dexterously enough in creeping and carry¬ 
ing their young. This bos caused these 
organs to bo compared to hands; whence 
their name Manati, or Manatee. 

The maminso of the Manatees and 
Dugongs are pectoral, and this conforma¬ 
tion, joined to the adroit use of their 
flippers (whose five fingers con be easily 
distinguished through the investing mem¬ 
branes, four of them being terminated by 
nails) in progression, nursing their young, 

&c., havo caused them, when seen at a 
distance with the anterior part of their 
body out of the water, to bo token for 
some creature approaching to human 
shape so nearly (especially ns their muzzle 
is thick set with hairs, giving somewhat of 
the effect of human hair or a beard), that 
there can be little doubt that not a few 
of the tales of Mermen and Mermaids 
have had their origin with theso animals, 
as well as with Seals and Walruses. Thus Tcctll of ^{anatm 

the Portuguese and Spaniards give tho ainlrulit). 

Manatee a denomination which signifies 

Woman-Fish; and the Dutch call tho Dugong Baardmannetjo, or 
Little Bearded Man. A very littlo imagination and a memory for 
only the marvellous portion of the appearunce sufficed doubtless to 
complete tho metamorphosis of this half woman or man, half-fish, into 
a Siren, a Mermaid, or a Merman; aud the wild recital of the voyager 
was treasured up by such writers as Maillet, Lachesnaye-dcs-Bois, 
Sachs, Valentyn, and others, who, ns Cuvier well observes, havo 
displayed moro learning than judgment. 

This and tho other species of Manatees ore called by English 
sailors the Sea-Cow and tho Woman-Fish, and by tho Frqnch Boeuf 
Marin and Vacho Marine. 

The Manatees are gregarious, and generally go in troops. The young 
are usually placed in the centre of the herd for protection, and on the 
approach of danger all unite for the common safety. It is alleged 
that, when one lias been struck by a harpoon, its companions will tear 
out the weapon ; and they aro so attached to their young that if the . 
calf bo taken, the captors are Bure of the mother, from tho reckless¬ 
ness with which her maternal affection leads her to the place of capture. 
If the mother be captured, the young follow her to the Bhore, and fall 



an easy prey. 

Tho shallow bays of tho Antilles and the quiet creeks of the South 
American rivers, particularly in Guyana and the Brazils, are the 
favourite haunts of the Manatee. They were- formerly abundant at 
the mouths of the Orinoco and Aipaxon, ascending many miles, even 
into their tributaries and the fresh-water lakes: There, their actions 
are reoorded as being similar in some respects to the whales, 
such as ‘ breaching,’ or leaping to a considerable height out of the 
water. The food is entirely vegetable, consisting of subaqueous 
plants and littoral herbs principally. 
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The mild innoffensivo manners of the Manatee, and tho unsuspect- projected from their sockets. Not more than 20 grinders, 5 on each 
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ing nature of the animal, make it an easy prey to the hunter, who 
pursues it for the sake of the flesh, which all pronounce to be cxeel- 
Wt, both fresh and salted. Hernandos compares it to well fatted 
pork St pleasant flavour. Others compare it, when roasted, to beef 
or veal in flavour, and state that when salted it mokes excellent sea 
provision. 

It is alleged that formerly they were bo plentiful within ten or twelve 
leagues of Cayenne, that a large boat might be filled with them in a 
single day, when their flesh was sold in the market at about 3 d. per lb. 
But the eagerness with which it was purchased soon reduced the 
numbers, and made them comparatively scarce. ' 

The capture is generally effected by means of tho harpoon. At 
St. Domingo the hunters approached them in a small boat, and 
struck them with a large harpoon to which o long stout cord was 
made fast. The stricken animal mode violent efforts to oscape, 
carrying with it the harpoon nod cord, to the end of which a cork or 
piece of light wood to serve os a buoy was attached, and indicated 
the whereabouts of the Manatoe. After a while the hunters took hold 
of the rope and at last drew tho exhausted animal on shore, whero 
it was killed. Tho sport of Manatee-catching, thus conducted, is 
described ns highly exciting, but the boat is sometimes upset by the 
struggles of tho animal in the shoals. 

Manatees have reached Europe. The carcass of one which had 
been long dood, is recorded to hnvo come on shore nt Nowliaven in 
the Frith of Forth, in the autumn of 1785 ; and Duhamel states that 
‘one with its cub was thrown on shore near Dieppo. 


side of the jaw, appear to be developed in this animal. 
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Tho Manatee ( Uanntut autlralii). 

M. Senegaleneu, the Lamantin. This species is a nativo of the 
west coast of Africa. It is the Mmatm Senegalentis of Desmarest; 
Lamantin of Adanson; Lamantin du Senegal of Daubenton; the 
Woman-Fish of Purclias j the Kound-Tailod Manati of Pennant. 

Halicore Dugong, Indian Dugong. It is the Trichcchiu Dugong of 
Chnelin ; Dugungus Indicia of Hamilton; Le Dugong dcs Indes of 
French writers. 

The head of this Dugong is small in proportion to the body, which 
in general form much resembles that of the Manatee. The large 
upper lip is thick and obliquely truncated, and the truncated surface, 
wmoh forms the short and nearly vertical snout, is furnishod with 
soft papillno and a few bristles. A homy substanco covers the lips, 
the upper of which is very moveable and tumid on the edge; the 
lower is much smaller, resembling a round or oblong chin. Tho 
inside of the cheeks is furnished with strong projecting bristles. The 
nostrils ore situated on the summit of the upper jaw, where it curves 
downwards, and penetrate obliquely, so that tho upper semilunar 
edge presses upon tho lower Burfnoe to form a valve callable of being 
shut nt the will jof the animal. The oyes are small. The little 
aperture of the oar is hardly perceptible. The mammon are placed on 
the chest, beneath the thick and flcHhy flippers or paws, which are 
rather warty on their anterior edge; but there is no appearance of 
nails. The tail is brood, and lobnted or crescent-shaped. The skin is 
three-quarters of an inch thick, of a uniform bluish colour, sometimes 
blotched with white below. Length from 7 to 8 feet. 

The attention of Professor Owen was particularly directed to the 
state of the dentition of the Dugongs of different sexes which he 
examined, from which it appeared that, as in the Narwhal, the perma¬ 
nent tuq)» of the female are arrested in their growth, and remain 
throughout life concealed within the substance of the intermaxillary 
bones gnd the alveolar integument. The envity of the tusks, he ; 
states; is in like manner filled up by the seoretion of the pulp which 
retrogrades in the course of its absorption, and hence the tuskB are 
solid, like the corresponding tusks in the female Narwhal, or at least 

^ t only a shallow cavity at their expanded and distorted base. 

ind in one cranium of a male Dugong, in the upper jaw, the 
deciduous incisors or tusks co-existing with the permanent ones. In 
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the skull of a male which had ^ molars, the sockets of the deci¬ 
duous inoisonyero obliterated, and the points of the permanent ones 


Teeth of Dugong (Halicore Dugong). F. Cuvier. 

“ It is obvious,” sayB Professor Owen, “ that the different form and 
condition of the tusks thus observed in the heads of Dugongs of tho 
same size and age, might be regarded as indicating a specific instead 
of a sexual difference. Dr. Knox inclines to tho former opinion ; I 




but as a result of tho minute oomparisou of tho forms and proportions 
of all the crania which have come under my observation.” 

II. Dugong is an inhabitant of th| Indian Ocean. 

“ The external form of tho Dugong,” says Profossor Owen, “ is not 
so well calculated for moving rapidly through the water as that of tho 
Dolphin and other Carnivorous Cetacea, which subsist by a perpetual 
pursuit of liviug animals. In these the snout is conical and peculiarly 
elongated, and in some, as the Delphinue Gangeticus, the jaws ore pro¬ 
duced to on extreme length, so as to give them every advantage in 
seizing their swift and Blippery prey; whilst in the lierbiferous 
Dugong the snout is as remarkable for its obtuse truncate character— 
a form however which is equally advantageous to it, and well adapted 
to its habits of browsing upon the Alga and Foci which grow upon 
the submarine rocks of the Indian seas. As, from the fixed nature of 
the Dugong’s food, the motions of the animal during tho time of feed¬ 
ing must relate more immediately to the necessity of coming to the 
surface to respire, its tail, the principal locomotive organ of ascent 
and descent, is proportionally greater than in tho true Cetacea, its 
breadth being rather more than one-third tho length of the whole 
body. But the.mogt important external differences are seen in the 
presence of the inembrana nictitans, in the anterior position of the 
nostrils, and in the situation of the mamma:, which are pectoral, or 
rather axillary, being situated just behind the roots of thd flippers : 
in the female specimen examined, their base was about the size of a 
shilling, and they projected about half an inch from the surface. A 
considerable ridge extends along the middle of tho upper surface of 
the posterior part of the back, which is continued upon and terminates 
in the tail.” 

The haunts of the Dugong, which does not appear ever to frequent 
the land or fresh-water, are generally in the sea-Bhallows, where the 
water is not more than two or three fathoms. 

Sir Stamford Raffles states that during six months four of these 
animals were secured at Singapore, but that the greatest number is said 
to be taken during thf northern monsoon, when the sea is most calm, 
near the mouth of the Johore River. They are usually caught by 
Bpearing, in which feat the natives are very expert, during the night, 
when the animals indicate their approach by a snuffing noise which 
they make at the surface of the water. The first object of the oaptor 
ia to secure and elevate the tail, when the animal becomes perfectly 
powerless. Sir Stamford adds, that the Dugongs are seldom caugtft, 
at Singapore above 8 or 9. feet in length; but how much larger they 
grow is not ascertained, as when they exceod that size, their superior 
strength enables them to make their escape. 

Leguat, who speaks of them as oocumng at the Isle of France in 
great numbers about 120 years ago, says that thev were 20 feet long, 
but were very easily taken. They fed in flocks like sheep in three or 
four fathoms’ water, and made no attempt at escape when approached. 
Sometimes they were shot at Hie end of the musket, sometimes laid 
hold of and forced on shore. Three or four hundred were met with 
together, and they were so far ftcm shy that they suffered themselves 
to be handled, and the fatteet were thus selected. The larger ones 
were avoided, not only on aocount of the trouble they gave in the 
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capture, but beoauae their flesh was not so good as that of the smaller 
and younger ones. 

The female Dugong produces generally only one young at a birth, 
and to this the mother bears such strong affection that, if tho young 
is speared, the mother will not depart, but is sure to be taken also. 
The Malays consider this animal as almost typical of maternal affection. 
The young utter a short and sharp cry, and ore said to shed tears, 
which are carefully preserved by the common people as a charm, 
undor the notion that they will secure the affections of those whom 
they love, as they attract the mother to the young Dugong. 

The flesh of the Dugong is delicate, and is said to be superior to 
that of tho Buffalo or common Ox. It is considered by the Malaya 
as a royal fish, and the king has a right to all that are taken. Sir 
Stamford Raffles states that this species afforded much satisfaction on 
the table, os the flesh proved to be most excellent beef. 

II. Tabernacvli, tire Dugong of the Red Sea, is considered by 
Riippell a distinct species. Ue gave it its specific name under the 
impression that it was with the skin of this species that the Jews 
were directed to veil the Tabernacle. He saw it swimming among 
tho coral bankB on the Abyssinian coast near tho Daloc Islands. The 
fishermen harpooned a female, which he dissected, 10 feet long. The 
Arabs stated that they live in pairs or small families, that they have 
feeble voices, feed on Algat, and that in February and March bloody 
battles occur between the males, which attain the length of 18 feet. 
The female brings forth in November and December. The flesh, 
toetb, and skin are esteemed by the Arabs. 



Dugong (Halicore Dugong). 

II. australis. It is a native of the north-west coast of Australia 
It is the Manate of Dampier and the Whale-Tailed Manate of Pennant. 
Two upper' jaws and three skulls of this spocies are in the British 
Museum. 

Bytma gigas, tho Morskaia Korova. It is the Manate, or Vacea 
marina, Triehechus Mamatus of Miiller; Rytina Stelleri of Illigor; 
Stdlerus borealis of Desmarest; the Whale-Tailed Manate of Pennant. 
It is a native of the Arctio Ocean—Behring’s Straits. Tho Soa-Ape of 
Pennant, Tiichechtts Hydropithccus at Shaw, Manatus Simla of llhger. 
Dr. Qray suggests may belong to this family, if it is not a Seal. 

Fossil Cetacea. 

The fossil remains of Cetacea have hitherto been found in tho 
Tertiary Formations only. Bonis from the Portland Stone which 
were at first thought to belong to whales provod to belong to 
the genus Cetiosaurus (Owen), the most gigantic of all the fossil rep¬ 
tiles. (Owen, ‘Report on British Fossil Reptiles' in ‘Trans. Bnt. 
Ass.’ 1841.) Dr. Buckland, in his ‘Bridgewater Treatise,* remarks 
that the soas of the Miocene and Pliocene periods were inhabited by 
marine Mammalia, consisting of Whales, Dolphins, Seals, Walrus, and 
the Lamantin or Manatee, whose existing species are chiefly found 
near the coasts and mouths of rivers in the torrid zone. 

Manatida. Cuvier figures and describes the remains of a Manatee 
differing from the existing species. Specimens were collected from 
various parts of France, and he states it to be very certain that an 
animal of the genus Manatus, a genus now peculiar to the torrid zone, 
inhabited the ancient sea which has covered Europe with its shells, at 
an epoch posterior to the formation of the chalk, but anterior to that 
when the gypsum was deposited and the Palaotherium with its con¬ 
temporary genera lived on the soil of France. (‘ Oss. Foss.’) 

JDdphinida. Cuvier notloes and figures, with an accurate descrip¬ 
tion, the remains of a fossil Dolphin, approaching the Grampus and 
Ddphinus globiceps, from Lombardy, the skeleton of which was found 
nearly entire by M. Cortesl; and another with a very long symphysis 
of the lower jaw from the department of Landes. Also a fossil 
Dolphin oloeely approximating the common Dolphin from the same 
locality, and a> *tber from the Caloaire Grassier of the department of 
Orae. (‘Oss. Foss.’) 

M. von Meyer refers to these and another(Gruteloup, 'Ann; Gdner. 
d. So. Phys.’ lit, s. 68, t. 36; Taylor ,* Magazine of Nat. Hist.’ March, 
1880, s. 262), giving the following names: — Ddphinus Cortesii, 
D. macrogenius, D. Imgirostris. (‘ Palwologica.’) 

Monodon. Cuvier collects notices of fossil fragments of the Narwhal 
from Parkinson and Qeorgi. He adds that he himself saw a broken 
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piece of a tusk in the Cabinet of Natural History of Lyons which had 
formerly been in that of Pestnlozsi. (‘Oss. Foss.’) Remains of the 
M. monoceros have been found in the neighbourhood of London end 
in other parts of England. (Oweu, * Brit. Foss. Mam.’) 

Ziphius. Cuvier founded this genus, which approximates the 
Cachalots and Hyperoodons, on crania discovered on the coast of 
Provenoe, and disinterred, in excavating the docks at Antwerp, and 
on a fragment in the Paris Museum. On these materials he rests 
three species, namely —Ziphius cavirostris, ■ Z. planirostris, and 
Z. itmgirogtris, the remains of which he figures and describes. 
(‘Oss. Foss.’) 

Zeuglodtn. This name was given by Professor Owen to tho Boston- 
saurus of Dr. Harlan. It was at first regarded as a reptile by its 
discoverer, but Professor Owen found that the microscopic characters 
of the texture of the teeth were strictly of a mntmmferous character, 
and the nature of their investing substance limited the comparison of 
them with those of tho few mammals in which the teeth are devoid 
of enamel. Among these are the Edentata, including tho Megatherium 
and its congeners, the Morse, the Dagong, and the Cachalot. It is to 
the teeth of the Cachalot and Dugong that those of the so-called 
Basilosuur offer the nearest resemblsnce; and Professor Owen conceives 
that its position in the natural system was in the cetaceous order, 
intermediate between the Cachalot and the herbivorous species. 
In a paper read beforo the Geological Society of London, Professor 
Owen says, “ Tho teeth, in their combination of an exaggerated con¬ 
dition of tiie conjugate form—which is hut indicated in certain teeth 
of the Dugong, with two distinct fangs, in their oblique position in 
the jaw, and the irregular interspaces of their alveoli,—present very 
striking peculiarities; anil when to these dontal characters wo add 
the remarkable and abrupt contraction of the distal end of tho 
humerus, which is nevertheless provided with an articulating surface 
for a ginglymoid joint, and its remarkably diminuti ve size—a .cetaceous 
character, which likewise is here carried to an extreme,—and when 
wo also consider the dense laminated structure of the ribs, and the 
third exaggeration of a cetaceous structure in the extreme elongation 
of the body of the caudal vertebrae,—wo cannot hesitate in pronouncing 
tho colossal Zeuglodon to have been one of the most extraordinary at 
tho Mammalia which the revolutions of the globe have blotted out of 
the number of existing beings." 



Teeth of Zeuglodon. 

a, Portion of upper jaw, containing three teeth, very much reduced; 
b, section of tooth. 


In the ‘ American Journal of Science’ for April, 1843, is vi ' Notioe 
of thd Discovery of a nearly complete Skeleton of tho Zygodon 
(Zeuglodon) of Owen (Basilosaurus of Harlan) in Alabama,’ by S. B. 
Buckley, A.M. 

The entire length of the skeleton, including} the head, is described 
as nearly 70 feet, and was imbedded " in a marly limestone soil” on 
tho plantation of Judge Creogh, tho Bame gentleman who hod 
forwarded tho bones to Dr. Harlan. This discovery entirely corrobo¬ 
rates the conclusions to which Professor Owen came in the memoir 
above quoted. Bones of this gigantic fossil Cotbcoan havo been also 
found near the Washita River in Louisiana, and have been seen in 
Washington County, Mississippi: from thence, Mr. Buckley adds, they 
have been found in several places as far east as Claiborne, on tho 
Alabama River. The skeleton iB now at Now York. 

Balccnidas. — BaUenoptera. Cuvier Agones and describes the skeleton 
of a fossil whale, which he considers to hav.e been a sub-genus of 
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Balamoptera, or Rorqual, found in Lombardy by If. CorteaL on the 
eaat flank of Monte Pulgnaaoo (Apennines) in 180% Cuvier calculates 
the entire length at 21 feet, Frenoh; observing, that if the animal was 
adult it was a very small Rorqual. Another skeleton of the same 

r eie4 not more than 12 feet 5 inohes long, was also discovered by 
Cortesi in similar beds, and a neighbouring valley near a small 
stream which falls into the Chiavenna, one of the tributaries of the 
Po. (‘ Oss. Foss.') 

Baton*. Numerous remain# of Balance have been tempi in the 
Tertiary Formations. Cuvier mentions a considerable fragipjmt of the 
skull of a Balama disinterred in the Rue Dauphine at Faiirin 1779. 
Daubenton oatne to the oonoluaion that the whale to which ^.belonged 
must have been 100 feet long; but Cuvier, on satisfactory calculations, 
reduces the length to 60 feet, and states his opinion that it is an 
unknown species. ('Oss. Foss.’) Dr. Mantell detected the remains 
of Baltena in Sussex (Brighton Cliffs). In the Red Crag of Felixstow 
the tympanic bones of whales are frequent, whilst their bones are so 
numerous as to constitute a considerable portion of the phosphatic 
substances which are now dug from this formation under the name of 
Coprolite. From the form of the tympanic bones, Which he calls 
Cototoliic«, Professor Owen has named four species of Balama'. 
B. affinis, B. definita, B. yibbotta, and B. emarginata. (Owen, ' Brit. 
Foss. Mam.’) 

Phocama. Professor Owen refers the fossil found in the Lincoln¬ 
shire fens to this genus, which Dr. dray places under the gonus Orca. 

Physeteridie. Teeth of the Physeter macrocephalus have been found 
in the Tertiary Beds of Essex and in other parts of Qreat Britain. 
From the section of a tooth found in the Rod Crag at Felixstow, 
Suffolk, Professor Owen proposes to call the animal to which it 
belonged Balaenodon physaloitles. 

(Cuvier, Ossemens Fossiles ; F. Cuvier, JKstoire Naturelle dee Cetacis; 
Owen, Descriptive and Illustrated Catalogue of the Phyxiological Series 
in the Museum of the College of Surgeons ; Scoresby, An Account of the 
Arctic Regions ; Beale, Natural History of the Sperm Whale ; Owen, 
British Fossil Mammals and Birds; Dr. J. E. Gray, Catalogue of the 
Specimens of Mammalia in the British Museum, Part I., ‘Cetacea;’ 
Cyclopcedia of Anatomy and Physiology, article ' Cetacea.') 

CETE. [Cetacea.) 

CETIOSA'URUS, a genus of large Fossil Saurians adopted by 
Professor Owen. It ooours in the Oolitic Formations. 

CE'TOCIS, De Montfort’s generic name for those Belemnites which 
are plicated at the summits. 

CETONI'ADAS (M'Leay), a family of Coleopterous Insects of 
the section Melitophili (Latreille). The species belonging to this 
family have the sternum more or less prolonged into an obtuse point, 
between the second pair of legs; the mentum is emarginated, and 
nover transverse; the terminal lobe of the maxilla; is furnished with 
a tuft of line hairs; the labrum is concealed; the antennte are small 
and ten-jointed; the basal joints are short; the three terminal joints 
ore comparatively large, plooed close together, and form a triphyllous 
knob. The thorax is generally somewhat triangular, with the anterior 
part (which would form the apex of the triangle) truncated. The 
elytra ore usually rather straight at the sides, and obtusely rounded 
at the apex, thus presenting a somewhat square form; their disc is 
rather flat. A triangular scale is interposed between the base of the 
thorax and that of the elytra at their outer angles. 

The Cetoniadai form one of the most extensive groups of the Beetle 
Tribo, and nothing can exoeed the brilliant colours with which many 
of them are adorned—in this respect vyeing with, if not surpassing, 
the Buprestidcc. 

In the larva and imago states these insects feed upon vegetable 
substances; the grub or larva of the oommon Rose-Beetle very much 
resembles that of the cockchafer; and when about to assume the pupa 
state incloses Itself in a cocoon formed of particles of earth and rotten 
wood, or any surrounding substances, fastened together by means of 
a glutinous secretion. 

In viewing a large oolleotion of insects of this family it is difficult 
to say what colours prevail most. In Cetonia, the typical getins of 
the group (in whioh the soutellum is of moderate size) the colours arc 
generally burnished, and oonsist for the most part of various shades 
of green. Cetonia aurata, the common Rose-Beetle, affords a good 
example of this genua It is about three-quarters of an inch in length, 
and of a bright green and sometimes copper-like colour, ^fh two 
white irregular fnsoue towards the latter part of the elyflKand 
extending from the side inwards: these fasoite (and sever!! Tittle 
spots of the same colour which are observable on the elytra) are com¬ 
posed of a number of small scales, which in old specimens are often 
nearly all rubbed off. This species is too well known to require 
further description. It is seen very commonly in the south of Eng¬ 
land, flying atwpt in the sunshine during the months of May and 
June, frequently settling on roses, the leaves of which it greedily 
devours; it la also very fond of elder and lilao flowers. If perohance 
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rat, tnu 

will frequently be observed licking it up, and collecting it by means „ - 

of the tufts of hair with whioh the moxillto are terminated. CHASROPHYLLUM, a genus of plants belonging to the natural 

Rbsel informs us, that he kept one of these insects alive for upwards order Umbdlifera, to the sub-order Oampylospcrmcc, and the tribe 
of three years, during which time he ted it upon fruit and moist Scandicinece. It has an obsolete calyx; oboordate petals with an 


Cetonia stictica, a small species, about half an inch in length, and 
of a blaok colour, with numerous white spots on the thorax and elytra, 
is said to have been taken in this country. Its occurrence is how¬ 
ever so rare, that it ia doubted by some if it be truly indigenous. 
It is common in France and Germany, and is found on thistles. 

C. fastuosa, a speoies whioh somewhat resembles Cetonia aurata, 
but u of a larger size and without any spots, ooours in the south 
of France. 

CETRARIA, a genua of plants belonging to the family of Liohens. 
The species have the following characters: — Thallus foliaoeous, 
lobed and laoiniated; on each side smooth and naked; the shields 
are orbicular, obliquely adnate with the margin of the thallus, the 
lower portion being free; the diso coloured, plano-concave, with a 
border formed of the thallus, and indexed. 

C. Jslandica, Iceland Moss. It is the Lichen Islandicus of older 
botanists. It has an erect, tufted, olive-brown thallus, paler on one 
side, laoiniated, channeled, and dentato-ciUated; the fertile lacinia 
very broad. Shields brown, flat, with an elevated bordor. It grows 
on the ground in exposed situations in northern countries. The 
aqueous decoction when cold forms a thick jelly. It has a bitter 
flavour. It has been employed medicinally. [Iceland Moss, in Arts 
and So. Div.) 

C. nivalis is on allied species growing on mountains in northern 
countries. It has similar properties to the last. 

CEUTOUHY'NCHUS, a genus of Coleopterous Insects, of the 
family Curculumida (Leach). The species have the antenna; eleven- 
jointed, seven of which composo the funiculus ; the basal joint is as 
long as the remainder taken together; the oltib is ovate. Rostrum 
sometimes long, bent, and Aliform, and at others short and straight. 
Thorax with the fora part much attenuated, with a channel beneath, 
in which the snout may bo deposited. Scutellum minute and hardly 
apparent; the elytra are rounded at the extremity, and do not entirely 
cover the abdomen; the extremity of the tibia; is without spina 

The little insects of which this genus is composed are very nume¬ 
rous, and frequent plants of various sorts; some scarcely exceed a 
mustard-seed in size. G. •didymus is abundant on the common 
stinging nettle, and is about the size of a hemp-seed. It is white 
beneath, and of a dull brownish block above; the sides of the thorax 
are white, and the elytra are furnished with two spots of the same 
colour; the apex of the elytra is also more or less white. When 
touched, or often when oven approached, these little boetles close 
their snout in a groove on the undor part of the body, contract the 
legs, and allow themselves to roll off the loaves to the ground, where 
they are with difficulty distinguished from tho mould. 

CEVADILLA. [Ckbadilla.] 

CEYX. [Kingfishers.] 

CHABAZITE, a mineral belonging to the large class of 'Aluminates. 
It always occurs in the form of attached crystals; never massive or 
fibrous. The primary form of the crystal is a rhomboid. The colour 
is white, also yellowish and red. The lustre is vitreous, and it is 
transparent to translucent. The hardness is 4 to 4'S. The specific 
gravity ia 2‘06 to 2T7. It has the following composition :— 

Silica.48'4 

Alumina • 19'3 

Lime.8'7 

Potash.2‘5 

. Water.21T 


This species includes Gmelinite, which occurs in small glassy 
crystals; also Levyne, which is found in oompound crystals; and 
Ledererite, which has the form of Gmelinite, but differs in containing 
just one-third the quantity of water. Phacolite is another variety. 
It ocour* in the form of small glossy crystals, which are double six- 
sided pyramids. Acadiolite appears to be another variety. It has a 
red colour, and comes from Nova Scotia. Herschdite is another 
variety. It ooours in small hexagonal tablos. 

Chabasite is mostly easily distinguished by the nearly cubical form 
presented by its crystals. From Analcime it is distinguished by 
tho intumescence produced by it under the blow-pipo. It is distin¬ 
guished from Calc-Spar by its hardness and its action with acids; 
from Fluorspar by its form and cleavage, and by the absence of 
phosphorescence. 

It is found in Trap, Gneiss, and Syenite. In the New World it is 
found in the Trap of Connecticut, in New Jersey, and New York. 
Ledererite is found in Nova Scotia. Chabadte is found in the Faroe 
Islands, at the Giant's Causeway, Ireland, also in Iceland. Gmelinite 
is found in Antrim, Ireland. Levyne, at Glenarm in Ireland; also in 
Sootland, Ioeland, and the Faroe Islands. 

CHACMA. [Baboon.] 

CHASRADODIA, a genus of plants belonging to the natural order 
Amaryllidacece. One species of this genus, U Chilensis, is colled Thekel 
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medicine by the natives. 

CHASROPHYLLUM, a genus of plants belonging to the natural 


white bread. 


inflexed point; a fruit not beaked; aarpelswlth five equal obtuse 
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ridges; interstices with single vittss, The species are annual, biennial, 
or penmnial plant* with decompound leaves. Many plant* formerly 
placed in thia genua are now referred to Antkriieu*. [Antrbibous.j 
The Charophyuum sylvestre of Linnaeus is now Anthnscus sylvestris. 
It has been used in medioine aa a substitute for hemlock. The 
CharopkyUvm sativum of Lamarck is the Anthriscus certfolium of 
Hoffinan. It is the garden Chervil of Great Britain, and ia used in 
some plaoea aa a pot-herb. Three species of CharophyUum are 
described by Babington in his ‘Manual of British Botany 0. temu- 
tum has a rough stem swelling beneath the joints; the leaves 
bipinnate; the leaflets ovate, oblong, pinnatifid, with obtuse mucro- 
nate segments; glabrous petals; styles equalling the stylopode. It 
is a common plant on hedge-banka in Great Britain, attaining a 
height of three or four feet. C. aureum and O. aromaticum have been 
described as natives of Scotland, but it is very doubtful as to whe¬ 
ther they have not both been introduced. (Babington, Mamual of 
British Botany ; Lindley, Flora Medica.) 

CHAS'TODON {x a ^ T V> hair, and iSoiir, a tooth), a genus of Fishes 
of the section A canthopterygii and family Squammipenncs. It has 
the following characters:—Body compressed; mouth small, fur¬ 
nished with several closely-set rows of long slender bristio-like teeth. 
The scales (which are usually confined to the body) in this genus 
extend on to the dorsal and anal finB, bo that it is difficult to see 
where the latter commence. 

Theso fishes abound in the seas of hot climates, frequent rocky 
shores, and are adorned with beautiful colours. Their most common 
tints appear to bo black and yellow, but brilliant metallic blues and 
greens of various hues are not unfrequent. Many of the species have 
a vertical black band in which the eye is placed. In some there are 
several similar vertical bands on the body; in others the.body is 
spotted or adorned with oblique or longitudinal bands. They have a 
large air-bladder; their intestines are long and ample; and their ctcca 
are numerous, long, and slender. Their flesh is good eating. 

The species are numerous, and have been divided into severnl sub- 
genera; those to which the name Chastodon is now restricted have 
the body more or loss elliptical, the rays of the dorsal fin forming a 
tolerably uniform curve, the snout moro or less producod, and the 
pre-operculum sometimes furnished with a small tooth. 

In some of this section one or more of the soft rays of the dorsal 
fin are much produced, and form a long filament; and others are 
distinguished by their Having very few spines to the same fin. 

Chastodon vagabundus, a species which inhabits the coasts of Ceylon, 
has the body of a pale yellow colour, with numerous oblique brownish- 
purple lines; the dorsal fin is blackish, and has 13 spinous rays; tho 
caudal fin, or tail, is yellow, with two black bands; the and fin is 
blackish with a yellow curved longitudinal band; its margin is also 
yellow; a brood black vertical band extends through the eye; and 
the part anterior to this band, as low down as the eye, is of a pinkish 
hue with yellow streaks. Its length is from 0 to 12 inches; tho scales 
on tho body are large; those on the head aro rather small. 



Chastodon vagabundus. 


The next sub-genus, Chelmon (Les Chelmous, Cuv.), is distinguished 
by the form of the snout, which is muoh elongated, open at the end 
only, and formed by a great elongation of the intermaxillary and 
under-jaw Senes. 

C. rostratus, a species which inhabits the fresh waters of India, is 
of a silvery hue and has five brownish bands; the posterior part of 
the dorsal fin is furnished with a black spot encircled with white. 

This fish feeds upon insects, and is remarkable for its mode of 
procuring them. When it observes a fly or any other insect on a 
weed, or hovering over the water, it ejects a little drop through its 


tubular snout with such precision aa frequently to disable the little 
a nimal, so that it falls into tile water and is devoured. 

In those parts where C. rostratus abounds it ia frequently kept in 
vessels of water, and affords much entertainment by tile dexterity 
displayed in shooting at flies whioh are placed on the vessel for the 
purpose: it generally approaches to within five or six inches before 
the drop of water is ejected. 

The sub-genus Heniochus differs from the trueChiotodons in having 
the anterior spines of the back produced into a long filament, which is 
sometimes double the length or the body. 

Ephiptyu may be distinguished by the species having the dorsal fin 
deeply deft between the spinous and soft portions. The spiny portion, 
which is scaleless when not erected, is received into a groove formed 
by the scales at the back. 

Ifolocanthus. The species of this sub-genus have a large spine on the 
angle of the pre-operculum, and most of them have the edge of the 
same bone serrated: they are found both in tho Atlantic and Pacific 
oceans. / 

The next subdivision, Pomacanthus, has the body of a more ele¬ 
vated form, owing to the Budden rising of tho anterior margin of 
tho dorsal fin. The only species known are from the American 
coasts. 

In the last subdivision, Plata: r, the species may bo known by the 
extremely compressed form of tho body, the large vertical dorsal fin 
(which has the anterior spines almost concealed in the membrane), 
tho long ventral fins, and the teeth. Horo, in addition to the fine 
thickly-set teeth, there are some in front which ore trenchant, and 
each of them ia divided into three points. 

All the species of this soction are found in tho Indian Ocean. One 
has boon found in a fossil state at Mount Bolca. 

Platax vespertilio will afford an example of this section. It is found 
off the ooast of Ceylon, and is of a yellowish colour; the dorsal, anal, 
and ventral fins are brownish, tbe back is also mottlod with the same 
oolour, and a dark bond extends downwards through tho eye; the 
base of the caudal fin is dark brown. This species grows to a large 
sizo, and is found in rocky situations, but more commonly in deep 
water. 



have been selected from Mr. J. W, Bennett’s ‘ Fishes of Ceylon,’ a 
work illustrated by beautiful coloured plates. ' 

(Cuvier, Bigne Animal; Lacdp&de, Histoire Naturelle, die., dot 
Poissons; Bloch, Histoire NatmeUe, gtnfrale et particulilre, des 
Poissons.) 

CHAFFINCH, the English name for a well-known species of 
Fringilla : 3v l(a of Aristotle and tho Greeks; Fringilla and FrigiUa 
of Gesner and others; Franguello, Frangueglio, Fringuello, and 
Spinoione, of the Italians; Pinson, Pinion, Grinson, and Quinson, of 
the French; Fink, or Buch-Fink (Beooh-Finoh), Edel-Fink, Gemeine- 
Fink, Schild-Vink, of the Germans, Ac.; Fincke and Bofinoke of the 
<FaunaSuecioa;’ Asgell-Arian,Winc,of the anoient British; Fringilla 
Calebs of Linnseus. It has also the following local names in English:— 


CHAFFINCH. 


CHAILLETIACEA3. 


920 


Spink, Beeoh-Finoh, Pink, Twink, Skelly, Shall*Apple, Hone-Finch, 
Scobby, Sbilfa, Chaffy, Boldle. 

As far back as the time of Belon the powerful voice of this bird 
was remarked:—"On les garde ea cage pour les faire chanter, dont 
le chant est si puissant ti’il en est faseheux ” (folio, 1556); and in 
the small quarto (1357) the following quatrain is printed under the 
figure of the bird:— 

Pear Men plnser Ion mo nom Pinson, 

Qnl ay la volx fort haultaloo at puisaante; 

Jo bay le ehauld, froidure m'eat plalsantc; 

En oo oontraire est S tons ma fofon. 

"The passion for (his bird," says Becbstein, in his ‘Cage Birds,’ "is 
carried to such an extent in Thuringia, and those which sing well are 

sought for with so much activity, that scarcely a single chaffinch that 

warbles tolerably can be found throughout the province. Aa soon as 
one arrivos from a neighbouring country whose notes appear good, 
all the bird-oatchers are after it, and do not give up the pursuit 
till they have taken it. This is the reason why tho chaffinches in 
this provinoo are so indifferent songsters; the young ones hare only 
bad mastors in the old ones, and they in their turn cannot prove 
better." 

In England however it appears to have been appreciated. Tho 
Hon. Dainus Barrington, in his paper ‘On the Small Birds of Flight’ 
(tho bird-catcher’B expression), observes that the greatest sum he ever 
heard given for a song-bird which hod not learned to whistle tunes, 
was iivo guineas for a Chaffinch that hod a particular and uncommon 
note, under which ..it was intended to train others. Bochstein says 
tho Thuringians have been known to give a cow for a Chaffinch with 
a fine voice. 

Bochsteiu, after describing tho different notes that express its 

f iafwions and wnnts, among which the often-repeated cry, ‘fink, fink’ 
our ‘twink’), from which its German name is derived,ho considers to 
bo mechanical and involuntary, thus speakB of its powers:—“But 
what makes it appear to still more advantage among other birds are 
its clear and trilling tones that seem almost to approach to wordB; 
in fact, its wnrbling is lesB a song than a kind of buttement, to moko 
use of a French word, and is expressed in German by tho word sching 
(trill), which is used to designute its song as well on the uightingolo’s. 
Some chaffinches have two, throe, four, even fivo different battemens, 
each consisting of several strains, and lasting several minutes. This 
bird is so great a favourite in Germany that not a single tone of its 
voice has escaped the experienced ears of our bird-fanciers. They 
have observed its nioest shades, and are continually endeavouring to 
improve and porfoot it. I confess I am myself one of its wannest 
admirers; I have constantly around me tho best songsters of its 
species, and if I liked ooula write a good sized volume on all the 
details of its music.’’ 

The following chaffinch songs, or melodies, are most esteemed in 
Saxony nnd Hesse. Some are heard in the woods, but they are rarely 
Bung with a clear and strong voioe. If tnejura executes well, and 
oddB to the last strain the sound * fjqlql.JWft German bird- 
catchers translate by * amen,' it is of the nlffieSt vaiuff “ No price,’’ 
says Beohstcin, “ will be taken foaitt,.’— 

1. The ‘ Double Trill of thS JTSrz/ in Lower Saxony. 2. Tho 
‘ Heitor Zong,’ or ‘ Ridor's Pq w first hoard among tho mineral moun¬ 
tains of Saxony and Volgtland. 3. The ‘ Wine Song,’ with tho fol¬ 
lowing subdivisions, namely :—The ‘ Fine,’ or ‘ Liingsfeld Wine Song;’ 
the * Bad. Wine Song ’ and the ‘ Sharp Wine Song,’ which is subdivided 
into the ‘Common Sharp’ and the ‘ Rnhl Sharp.’ 4. The ‘Briiuti- 
gum,' or ‘ Bridegroom Song,’ also divided into good and bad. 5. The 
‘ Doublo Trill.’ One of these, the ‘ Double Trill of Iamblaoh,’ is 
only to be acquired in tho house, and is so deep and powerful that it 
can scarcely be oonoeived how the larynx of so small a bird can pro¬ 
duce such sounds. Beohstein, who makes this observation, adds that 
a Chaffinch which sings this either alone or with the * Good Bride- 
room’s Song’ (suoh as ate eduoated at Iamblach), sells at Walters- 


Song,’ with two subdivisions. Chaffinches singing this, united to the 
‘Wine Song’of ftuhl/or the‘Sharp Song,’had become very rare 
when Beohstoin wrote, and fetched high prices. 7. The Quakia 
Song,' formerly much admired. Beohstoin says, “I believsjfflbessesa 
tile only bird that is now to be found which sings tiJtaijfcCV be 
admired the ’ Quakia’ must be united with the ‘Double TtjflHShiB 
ray chaffinch sings also." 8. The ‘Pithia,’ or ‘ Trewethiara* vary 
unoommon and agreeable song, never heard but in the depths of the 
Thuringisn mountains. 

For the different modes of capturing this pretty bird, so precious 
when in pefeot song to the bird-fanoier, its treatment in confinement, 
the diseases to which it is subject, and their remedies, we must refer 
tho reader to Beohstoin'a ‘Cage and Chamber Birds,’ of which there 
is an English edition published by Bohn (1853). 

The following description—ana the bird is so common that a more 
‘particular one is unnecessary—is from the interesting ‘ Journal of a 
f -Naturalist ’:—“ The male bird is remarkable for the cleanliness and 
txjmneu of his plumage, whioh, without having any great variety or 
‘splendour of colouring, is so composed and arranged, and the white 
eg his wings so brilliant, as to ronder him a very beautiful little 


creature. The female is as remarkable for the quiet unobtrusive 
tintings of her drees; and when, she lies crouching on her nest, 
elegantly formed of lichens from the bark of the apple-tree, and faded 
mosses, she would hardly he perceptible but for her little bright eyes 
that peep with suspicious vigilance from her covert." Tomminck 


colour; and, at the season of love, the male bird’s dress becomes 
decked with pure and brilliant colour, without the aid of a second 
moult, the edges of the barbs being worn away with use, and thus 
suffering those colours which had been hidden to appear in all their 
beauty. 

Many varieties occur, as pure white, yellowish white, some ports of 
the body white.- The usual ooldtas with a white collar; wings and 
tail white. Aldrovandua mentions one partly yellowish and portly 
blackish. 

This bird inhabits almost all the countries of Europe; it is per¬ 
manent in the southern ports, and a regular bird of passage in the 
greatest number of localities. The Prinoo of Canino says that it is 
very common near Rome, and makes its passage in October, when 
numbers of them are taken for the table among other small birds at 
Paretajo and Roooolo, but in much the larger proportion, 500 chaf¬ 
finches being, according to the PrinCo, captured to every 80 linnets, 
65 goldfinches, SO green grosbeaks or greenfinches, too., too. It has 
been stated and denied, that only the females of this bird aro 
migratory in Europe. On this point Selby observes, “ In Northum¬ 
berland and Scotland this separation takes place about the month of 
November, and from that period till the return of spring, few females 
are to be Been, and those few always in distinct societies. The males 
remain, and aro met with, during tho winter, in immense flocks, 
feeding with other granivorous birds in the stubble lands os long as 
the weather continues mild and the ground free from’ snow; and 
resorting, upon the approach of storm, to farm-yards and other 
places of refuge and supply. This separation of the sexes I am 
induced to believe takes place in many other species, with rospoct to 
their migratory movements, as I have before remarked in the account 
of the snow-bunting. This appears also to be the case with the wood¬ 
cock, having observed that the first flight of these birds (which soldom 
remain longer than a few days to reoruit, and then pass southward) 
consists chiefly of females; whilst, on the contrary, the subsequent and 
latest flight (which continue with us) are principally composed of 
males. It has been noticed by several authors that the arrival of the 
males, in a number of our summer visitants, precedes that of the 
females by many days; a fact from which we might infor that in such 
species a similar separation exists between the sexes during their 
equatorial migration.” Knapp (‘Journal of a Naturalist') says, ‘‘With 
us (Gloucestershire) the sexes do not separate at any period of the 
year, the flocks frequenting our barn-doors and homesteads in winter 
being composed of both. In the northern parts of Europo however 
the females are said to migrate to milder regions, which induced 
Linnaeus to bestow the name of Calebs upon this species." White 
observes upon the vast flocks which he saw near Seiborno- towards 
Christmas, all of which were hens.. Jenyns says that it collects in 
flocks at the approach of winter, but makes no mention of tho separa¬ 
tion of the Boxes. In Middlesex we have seen in winter flocks com¬ 
posed mostly of females, hut we Jmve also seen both sexes, about 
Christmas, partaking with other litt# winged pensioners of the crumbs 
daily thrown out for their support. 

The Chaffinch feeds principally on seeds. We are however com¬ 
pelled to add that thoy are very injurious to the florist and gardener. 
“These birds,” says Knapp, “make sad havoo with some of our 
spring flowers, and the polyanthus, in March, in our sheltered 
borders, is vMy commonly stripped of all its blossoms by these little 
plunderers, 1 suppose to obtain the immature seeds at the base of 
their tubes. .... At this period too they are sad plunderers in 
our kitohen gardens, sad most dexterously draw up our young turnips 
and radishes os soon os they appear upon the surface of the soil; but 
after this all depredation ceases, the rest of their days being spent in 
sportive innocence.” Selby says that in summer it feeds much upon 
insects and larvae, and that ns has witnessed its assiduity, during the 
autumn, in devouring the females of a large species of aphis, that 
infests the trunks and stronger branches of the larch and some other 
kinds of fir. In winter, he odds, grain and other seeds constitute 
its food. 

Like the other finches it buildsoneof the most beautiful nests, and, 
as Selby observes, always accordant with the particular colour of its 
situation. It is variously placed in trees and bushes. In orchards 
an old apple-tree is a favourite situation. Eggs, four or five, bluish- 
white, tinged with pink and marked with streaks and spots of 
purplish-red. • 

CHAILLETLA/CEA3, ChatUeliads, an obscure natural order of 
Polypetalous Exogens, some of whose species are said to he poisonous. 
They are very near Rhanmacta, from which they differ in having the 
stamens alternate with the petals, and five hypogynooa glands. The 
petals are small scale-like bodies stationed at the orifice of a tubular 
calyx; the ovary is superior, and two or three oelled, the ovules pendu¬ 
lous, the fruit somewhat drupaceous, and the seeds without albumen. 


all CHALAZA. 


OhaiUetia toxicaria is called Ratsbane in Sierra Leone. The order 
embmoes four genera and ten species. 




CHALCIDIDA3. 


Chclcit tetradactyla has been given as an example of the family. 
It is the Saurophit Sept of Fitzinger, and under the name of 8, tetra- 
ductylu is referred by Gray to his family Cordylct. [Saubia.] 
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Chailletia pedunoulata. 

I, an expanded flower j 2, the back ot ditto; 3, a petal; 4, stamens; 3, dif¬ 
ferent views of tho ovary; 6, different views of the fruit; 7, an embryo. 

CHALA'ZA, that port in a seed where the vessels of the raphe pass 
from the extorior integument or primine, and expand into the seoun- 
dine. In the oomtnon almond it is readily seen by turning the testa 
inside out and observing that part which corresponds to the apox of 
tho cotyledons. When the foramen of a seed is next the hilum, tho 
chalaza is most conspicuous; but whan the foramen is at the apex of 
a seed, the chalaza will then be in oontaot with the hilum, with which 
it must neoeasarily be then confused. 

CHALCEDONY. [Abate.] 

CHA'LCIDES, Daudin’s name for a family of Lizards, which, like 
the Seps-Lizards, are very long and serpent-like; but whose scales, 
instead of being imbricated or disposed like tilos, are rectangular, and 
form, like those of the tail in the ordinary lizards, transverse bonds 
which do not intrench upon eaclf other. Some, says Cuvier, have a 



and lead by several relations to tne uneuopuncKt ana vpauaun. xne 
•Chalddtt nave four legs, but they are little developed, and the 
extremities may be considered as in a degree rudimentary; for somo 
of them cannot be said to be furnished with more than one well- 
formed toe on each foot, though there are traoes or rudiments of 
moro. Cuvier thus arranges the family :— . 
t A species with five toes from the East Indies, Laoert a Sept ot 
Linnscus. 

A species with four toes, Laeerta tetradactyla ot LaodpMo; 
Ghaleit tetradactyla. The genus Tetradactyhu of Herrem; Saurophit 
of Fitzinger. 

A section which have the tympanum concealed, and leading 
directly to the Bimana ( Chirotet ), and thence to the Amphitbatnat. 
Of these, there is a species with five toes, forming the genus Ohaleidet 
of Fitzinger. 

A species from Brazil, with four toes before, and five behind, 
Heterodactylat imbricatus of Spix. 

A species with four toes on eaeh foot, forming the genus Brachyput 
of Fitzinger. 

A species from Guyana, with five toes before, and three behind, but 
reduoed to small tubercles so little visible that the epeoiee has been 
regarded at one time as having three toes, and at another aa having 
but one. Cuvier adds, that on the first supposition, it is the Chaleide 
ot Laedp&de, pi. xxxii.; the Chamataara Cophiae of Schneider; the 
genus Cltalcit of Herrem; and the genus Cophiea ot Fitzinger; and 
that upon the second hypothesis, it is the Chalcide monodactyU of 
Daudin; the genus CeMnu of Herrem; but, adds Cuvier, all these 
genera resolve themselves into a single species. 


Cltalcit tetradactyla. 

CHALC.' DIDA2, a family of Hymenopterous Insects, of the section 
Pupivora (Latreille). Nearly all tho species are exceedingly minute. 
Many are vory brilliant, their colours consisting of various shades 
of green, blue, or copperliko hues; in some of tho sections however 
black is the prevailing colour. Tho thorax is usually largo in pro¬ 
portion to the body, and the latter is ofton of a compressed form, 
and joined to the thorax 

by a distinct long petiole \ 

or stalk, as in Cltalcit J 

clavipet, which is one of C - \\il 

the largest of the British \_a V. 

species, measuring from _ / ^ 

tip to tip of the wings f / 

wlienoxpanded upwards h // /) ^vV 

of half an inch; it is of N 

a dull black colour, and i c y 

remarkableforthoexces- j* -t-—. O' 

sive development of tho ^ ™ V J 

coxias and femora of tho " ' 

hinder legs j the lattor Chaidt ehtvipet, 

are of a reddish hue, °t The wings; 4, tho hind-log; c, tntenna, 

and armed with eight <*, hind femur and tlbin of a »i>ccu» of 

little teeth beneath; Donac,a ‘ 

tho hinder tibi® are curvod. It iB found on tho leaves of shrubs in 
marshy situations. 

In the species just described the oviduct is short, and hiddon 
beneath the abdomen, a circumstance very common in this tribo; 
in somo however the oviduct is very long, equalling or exceeding tho 
body in length. This is tho cose m the genus CaUimome, a group 
the spades of which have very brilliant oolours, principally green, and 
dsriwfthair eggs in the larv® of the Gall Insects (Cynipida), an 
which their long bristle-like ovipositors onable them readily 
to pwforrn. Here, as in the genus Chcdcit, the body is compressed. 
Many of tho species however have that part depressed. One of the 
most striking characters in the Chalcidldcc 'is in the wings, which 
are almost destitute of nervurea. Most commonly there is in the 
superior wing a single nervure springing from tho base and running 
parallel with the exterior margin for about one-third of the whole 
length of the wing. It then slopes upwards and joins the margin 
itself; and a little beyond the part where tho slope takes place there 
is a small short ramification thrown out obliquely, which is generally 
thickened towards the extremity, and forma a little dark spot. The 
antennm are always elbowed, that is, the terminal joints are bent 
forward at an angle with the basal joint. We have observed that 
when these little insects are about to leap, which a great portion 
of them have the power of doing, they invariably bend their 
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antennae voider the body, end it appeared that tide organ wee need Weeh forming the Wolds of Lincolnshire. It is intersected by the 
In making the spring. If this should be the ease, it would be a Humber and constitutes also the Wolds of Yorkshire. It terminates 

_x._X__>1-_* X*_1_1.1__L_ _If s .. . .. m_1_TT_J .1 a _L:_.1_1 ■_ _11.__XL « 


near Flamborough Head at Speeton, about six miles north of that 
promontory. The same formation appears to prevail in the north of 


most extraordinary use to make of those parts, which an usually con- near Flamborough Head at Speeton, about six miles north of that 
sidered either as organs of hearing or touoh. We may observe that promontory. The same formation appears to prevail in the north of 
the species which we found to possess this power in a high degree France, extending to the Cretaoeoua district of Aix-la-Chapelle. The 
had imir<B jBely thick antenna, and the hind legs, the usual leaping Chalk, or upper portion of the system, is in some {arts covered with 
organs, do not appear at all adapted for that purpose, nor can we the strata of the Tertiary series; in other parts it is denuded. The 
discover any other part that is. Although in 0. clavipa (the species Greensand crops out round its «%=», whioh is broken and interrupted 
figured) the hinder femora are thick, yet it does not possess the power in many places when the lower strata appear, 


promontory. The same formation appears to prevail in the north of 
Franoe, extending to the Cretaoeoua district of Aix-ia-Chapelle. The 
Chalk, or upper portion of the system, is in some parts covered with 

xL. _x_x. -1 xl_* m_xf--___X_ *x 2. J__1-1 m. 


figured) the hinder femora an thick, yet it does not possess the power 

of leaping; and when we examine the structure of this part, we find 

that it differs much from the thickened thigh of leaping inmjp. It 
is formed upon the same type as the same part in some of tMpAria 
tribe (among beetles), which appears to be used for clingingKA<Tfhis 

C m, inhabiting marshy situations, would probably require such a 
ng apparatus for the same reason as the Donacia do, namely, to 
keep them from falling into the water. A figure of the leg of a 
species of Donacia; is given, to show the resemblance both m the 
femur and curved tibia. 

The Chalcididcs an all parasitical in their larva state. Some 
are so minute as to undergo their metamorphosis in the eggs of other 
inseots. The ohtyaolides of some of the lopidopterousinsects not 
infrequently form the nidus of an immense number of these little 
insects. One species of Chalcis generally oonfines its attacks to the 
chrysalis of one species of lopidopterous insects; but occasionally we 
have reared more than one species of the ChcUcidida; from the same 
chrysalis. 


in many places when the lower strata appear, 

On the north-east the Chalk appears in a narrower belt along the cliff 

from near Cromer to Hunstanton. From Cromer along the coast to the 
month of tile Thames^ and along the north bank of that river, it is con¬ 
cealed by the upper strata, which extend a considerable distance inland. 

Beginning with Norfolk and proceeding southwards, the boundary 
line between the Chalk and the superior strata is about 4 miles cost 
of Snettisham, 2 miles west of Dias, 8 miles east of Mildenimll, 
between 4 and 6 mites west of Bury St. Edmunds, continuing to the 
north-east of Hertfordshire by Hertford and near St. Alban’s, to 3 miles 
south-east of Wendover. 

In the northern part of this distriot the Chalk has in a few places 
been partially denuded. On the north-east there is a small piece of 
Chalk along the banks of the Bure. The town of Norwich also stands 


insects. One species of Chaim generally confines its attacks to the upon Chalk, whioh, in its vicinity, extends along the banks of the 
chrysalis of one species of lopidopterous insects; but occasionally we rare and Wensurn. There is a place of Chalk likewise at each side 
have reared more than one species of the Chalcididcs from the same of email parts of the Stour and of the Orwell. The strata super- 
chrysalis. ... incumbent on the Chalk series oxtend a little beyond Uxbridge on the 

Mr. Walker, a gentleman who has written much on this group of west, and then run in a narrow tongue to the north-west, 3 miles 
insects, looks upon it as a great section of Hymenoptera rather than south of Wendover, which' intervening space at that point is the 
a family, and his views appear to us oorrect. The Chalcididat are whole width c f tho denuded Chalk, Wendover being there its western 
divided by him into two sections, whioh ho calls Chalcidcs Pentameri limit. The Chalk becomes wider towards the south-east, taking in 
and Chdkidet Telrameri, names applied from their having five or four- Maidenhead; it is again partially covered a littlo to the west of that 
jointed tarsi ,• each of these sections is again subdivided into several place, and continues in a very uneven line to Reading, Newbury and 
families, the species of which are exceedingly numerous. Mr. West- a little to the east of Marlborough. The Tertiary strata then run 
wood, who, as well as Mr. Walker, has paid great attention to this inter- from west to east by Kingsclere, Basingstoke, Guildford to 3 miles 
®t“tes that there are probably 1600 Bpecies in England north of Dorking, round by the Darent, and appear near Woolwich 
CHAL 4 COLITJI 4 , a mineral of a green colour containing Uranium, and Greenwich. Another detached portion appears in the north-west 

, , , °f Kent, taking in the Isle of Sheppey, and continues from the icstuniy 

CHAL1COMYS, a genus of Rodent Umnmaha, allied to tho beaver, of the Medway along the coast to the Isle of Thanet. The Chalk is 
j i“ Tortiaiy beds. . oovered on the west and north of Canterbury and ut Sandwioh; tho 

S. m . 1 a ?” uua ot Fossil Pachydermatous Animals beds which cover it terminate on the coast at Deal. On the south 

allied to the Tapirs, comprising two species found at Eppleshoim, coast, from Worthing westward, tile Chalk is again concealed by the 
ubout 12 leagues south of Mayenee, in sand, supposed to be of the superincumbent senes, extending nearly in a straight line through 
Second Tertiaiy or Mioeene period of Lyell. (Kaup, Description Chichester as far os a Uttle to the east ofSalisbuiyTit then continues 
d Omemau Fotrda, Darmst., 1832.) . m a south-west direction nearly as far os Dorchester. The Chalk 

CHALILITE, a mineral belonging to the group of Zeolites. It passes entirely across tho Isle of Wight nearly from oast to west, in 
occurs massive. Its fracture is splinteiy and flat conchoidnl. Hard- a narrow ridge consisting of vertical strata, from Culver Cliii’ to 
ness 4‘6. Colour deep reddish-brown. Lustre between vitreous and Compton Bay; there is also a small piece on the south of the island 
resinous. Translucent on the edges. Spocifio gravity 2-262. The limits of the Chalk on the other side, whore it is bounded by tho 

By the blowpipe it becomes white, and spreads out; with carbonate outcropping of the lower strata of the system, remain to be noticod 
of soda it effervesces, and fuses with some difficulty into a white bond The cliffs of the whole of the Isle of Thanet are composod of Chalk, 
with a pearly lustre; with borax it fuses into a colourless glass. The chalk-cliffs again commence near Deal, and are continued past 
It is found in the county of Antrim, Ireland. Dover to East Wearo Bay, a distance of about 13 miles. As the 

Analysis by Dr. 1 hompson :— Chalk rises from Dover towards Folkstone the upper beds disappear, 

i, 1 . .and the cliffs consist entirely of the lower members of that stratum. 

Alumina. 26-20 The rise of the Marly Chalk occurs about 14 mile to the east of the 

“ me 1 * * m j .escarpment of Folkstone Hill, which is 666 feet high. Just at the 

1 eroxulo of Iron.9-28 rise of this bed there is a veiy copious and perennial spring called 

r. ,., 2 ,’£2 Lydden Spout. About 2000 paoes west of this spring the cliff recodes 

vvatcr . 10 ' 66 from the sea, and tho intermediate shore thenco to Copt Point is 

——— occupied by a moss of ruins which has fallen from above. The snddon 

mfiTTUTta ...... , . , ... 7° .. transition from the chalk-cliffs is very remarkable. Turning inland 

CIIALIMUS, a genus of Lntomostrocous Crustacea allied to Cali-gut. the chalk-range is bounded on tho south by the outcrop of the Green- 
[Oamups.] n.™ . „ . rand strata, which extend 4 miles north of Ashford, 3 miles north of 

CJ *^ , .7 ORMATION and CRETACEOUS GROUP, m Geology, Maidstone, and is out by the Medway, whence it forms a lino curving 
consist of the upper strata of the Secondary series immediately outward to the south as far as the Darent, where it is 6 miles north 
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CIIALXMUS, a genus of Entomostracous Crustacea allied to Caligus. 
[Camuks.1 

CHALK FORMATION and CRETACEOUS GROUP, in Geology, 
consist of the upper strata of the Secondary series immediately 

_ XL- m _ Li __!_ ...J _!_ I _. .8 v.r , , J 


resting upon either an arenaceous or argillaceous deposit. The Chalk 
bears a remarkably uniform mineralogical character over a surface 
extending from the British Islands through Northern France, Northern 
Germany, Denmark, and Sweden, into both European and Asiatio 
Russia. • (Da La Beohe, • Res. in Theor. Geol.’) The Cretaceous 1 system 
is subdivided into the following strata:— Wp 

.Upper. 1. Mroitrlditbeds . .- 
... .. J Lower. 8 . Chalk with flints . . 

muuK . . j MwJ 3. chajij wi , hout fl i nta 

< and Chalk with marl * n numerous spocles ot 

(Upper Greensand. marine fossils are found. 

Greenland . j Gault. 

( Lower Greensand (IVcecawfoi) . 

£rhe area over which this system prevails in England, and the various 
mate which it contains, have been well defined by geologists. 

The Cretaceous Group occupies nearly the whole or the south- 
eastern part of England. A line drawn from Crewkeme on the south- 
Wt to Hunstanton on the north-east forma its western boundary; 

■ iif 1 11 Avfxmrl a ftvim 4-Vt 2 a Rn. X_ X ... ..x ?xl xl _•; 


it extends from this line to the east coast, with the ex< 
tall part on the south-east. It is also found on the noi 


near uorkmg, and thence to Guildford, leaving a very narrow ridge of 
Chalk. From Guildford to a point about 2 miles from Famham there 
is a remarkable ridge, called the Hog*s Back, produced by an upthrow 
of the Chalk and the breaking off of the southern portion of the curve. 
The ooaat between Copt Point and Beachy Head, near these respective 
pointe, is occupied on each side by the Greensand, and the inter¬ 
mediate space by the Wealden Clay and Hastings Sand : the two 
latter do not belong to this series, being lower denuded strata. The 
Sussex chalk-range, or South Downs, commences at Eastbourne, near 
Beachy Head,, and continues thence along the coast beyond Shoreham 
and onwards in a west-by-north direction. The Greensand bounds it 
on the north, and leaves a range of Chalk varying from 8 to 8 miles 
m breadth. About 8 miles south-west of Petersneld the Greensand 
again sinks below the. Chalk, which is connected with the north range 
by the Alton chalk-hills, running from near Famham to near Butsor 
Hill (917 feet). 

It now remains to define the boundary of the Chalk from Dorsetshire 
on the south-west to Norfolk on the north-east. It has been thus 
described by Dr. Fitton:—“ The great range of tho ohalk-escarpment 


on of in the interior of England, which stretches like the shore of a sea or 
if the lake from Crewkeme in Dorsetshire to the north-east of Dunstable in 
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Bedfordshire, ii perfectly analogous in structure end appearance to 
the Downs of Surrey and Sussex. It is interrupted by three or four 
indentations or gulfs; one of greet width, opening towards the west 
between Crewkema and the heights about Stourhesri, in South Wilt¬ 
shire ; another expanding to the north-weet, and terminating in the 
defile where the Thames euts through the chalk in its way to the 
south-east from Buckinghamshire and Oxfordshire. The rales of 
Fewsey and of Warminster are intermediate bays of the same general 
structure, but of smaller dimensions; and all these valleys are appa¬ 
rently the result of denudation, aided by previous disturbance of the 
strata, which has carried away the chalk, and laid hare to various 

depths the strata beneath it.” ( ( Geol. Tran.,' 2nd series, rol. ir. part 
2nd., p. 243.) From the heights near Dunstable the Upper Chalk 
range passes through the north-west of Hertfordshire, by Hitchin 
and Baldock, to Barkway and Royston Downs, and thence by Bolsham 
and Newmarket into Suffolk by Mildenhall, 2 miles west of Brandon, 
4 miles west of Downham, by Narborough, and on to Snettisham. 
The chalk-hills decline rapidly in height in the north-east of Bedford¬ 
shire. Kensworth Hill is 904 feet above the level of the Beathe 
hills east of that town are 860 feet high. Lilleyhoe is 664 feet; 
Barkway Windmill, 613 feet; the station near Royston, 484 feet; 
Balsham, on the east of Cambridge, 380 feet; Newmarket station, 
267 feet; Brandon, in Suffolk, 190 feet. The chalk-hills stretching 
from Cambridgeshire to the north-west coast of Norfolk rise nowhere 
probably above 600 feet in height, bounding “the fen country like 
the low shore of a sea." 

The Chalk Inland Range is highest towards the central part between 
Wiltshire and Hertfordshire. In departing from that central tract 
the rise is comparatively small both towards Devonshire on the south, 
as well as in the counties northwards. The Chalk nearly disappears 
in Devonshire, a few insulated portions only appearing there, prin¬ 
cipally upon the const between Sidmouth and Lyme, and along a line 
from Beaminstor through Chard and White Stanton. The transition 
from the Chalk to the Greensand is here distinctly seen, especially on 
tho south-west of Axmouth, where sections of the subjacent beds are 
exposed in the cliffs. In many parts of tho chalk-range the upper 
and lower strata are well defined even by tho outward features; a 
marked difference appearing in tho vegetation and general aspect. 
Tho Upper Chalk lias usually layers of flint nodules occurring at 
regular intervals, and is softer than the Lower Chalk. At Sandown 
Bay, in the Isle of Wight, the latter stratum is defined by a layer of 
distant and insulated flints which separates it from the Flinty Chalk 
above; it is sometimes of a grayish colour, as is also the bed of Marly 
Chalk immediately beneath it. This Marly Chalk is of a tenacious 
nature, and sustains the water which doscends through the Chalk; 
iu consequence, a lino of ponds has been produced along tho bottom 
of tho escarpment of tho South Downs. The Malm-Land, remarkable 
for its fortuity, is the soil over the lowest beds of Marly Chalk. The 
Malm-Rock, immediately below the Marly Chalk, consists of stony beds 
belonging to the Upper Oreensand formation. Salisbury Plain, which 
is more than 26 miles in extent from west to east, and 12 miles from 
north to south, is occupied by the Upper Chalk. Though it has many 
inequalities of surface, it would be almost destitute of water but for 
the Avon and its branches, which traverse it. But in the tracts 
occupied bv the Lower Chalk, and still more in the Chalk Marl, there 
are few valleys without streams; hence, as well as owing to the dif¬ 
ference of sou, the vegetation differs also, and the luxuriance of the 
lower regions affords a strong contrast to the barrenness of the highor 
downs. Tho village of Dunstable stands on the Lower Chalk, which 
may be distinctly traced from Tottemhoe through Houghton Rogis, 
Upper Sundon, and Streatley. 

Accurate measures of the entire thickness of the Chalk have rarely 
been made in England. The following are however approximate 
numbers taken from the best authorities. Sir Henry De La Beohe's 
estimate of the average thickness of this stratum is 700 feet. Dr. 
Conybeare considers it to range from 600 to 1000 feet. The height 
of the cliff at Beachy Head, wbioh at the summit includes port of tho 
Flinty Chalk, and goes down very nearly to the Upper Oreensand, is 
only 536 feet; 350 feet is the thickness of the Flinty Chalk at Dover. 
If then 250 feet are added for the remainder of that division at 
Beachy Head the aggregate thickness of the chalk on the Sussex 
coast may be estimated at about 800 feet. At Wendover Hill the 
total thickness 6f chalk 1 b considered something more than 500 feet. 
At Diss, in Norfolk, it was found by boring to be 510 feet The 
groat variation in thickness is asoribed in part to the unequal removal 
and abrasion of the upper strata, and in part to the original inequality 
in the thickness of the Chalk itself. 

Oreensand.—The general position of this stratum has been suffi 
ciently indicated in describing the boundary of the Chalk, the former 
outcropping round the latter in an uneven line; in some places much 
wider than in others. 

The Upper Oreensand commences immediately on the north ol 
Copt Point, beyond Folkstone, where the succession of the various 
beds of the system is best seem Here the Upper Oreensand is of 
comparatively small thickness, and occupies a very narrow belt round 
the Chalk, running in a west-north-west and wen in a westerly 
direction, as already defined in deeeribing the chalk boundary. It 
assumes a new character near Oodstone, and is there more distinctly 


marked. The firestone obtained in that part of the country is in the 
Upper Oreensand, occupying four beds separated by seams of stratifi¬ 
cation ; the thickness of the first two beds is respectively 1 foot 
^inches and 1 foot 4 inches; the two others are only 10 indies each. 
This stone is extensively quarried between Oodstone and Reigate. 
Continuing still in a narrow belt to Guildford, the Upper Oreensand 
forma a slight projection along the foot of the Hog's Back; from 
Farnham by Selborne and Petersfield to the south of Petworth, this 
stratum runs out beyond the foot of the ohalk-esoarpment like a step 
or terrace. Near Petersfield it is remarkable for its width, which is 

there SoUm, a much greater extent than at any other part. A little 

«s*«fMj|prafield, for a short space, this stratum entirely disappears j 
it theniijBptinues in a narrow belt along the north escarpment of the 
South Downs. This formation is but partially disclosed along the 
base of the central ridge of Chalk in the Isle of Wight, but it is 
distinctly seen along the escarpments of the Under-Cliff; its step-Uke 
projection beyond the Chalk, as seen in Western Sussex, is likewise 
observable here in several places 

In the Isle of Purbeck the Oreensand runs in a narrow band on tho 
south escarpment of tho Chalk, but there the separation of the Upper 
and Lower Greensands has in a great measure disappeared, ana the 
latter is greatly reduced in thiokness or wholly united with the Upper 
Oreensand. The Block Down Hills; in Devonshire, are composed of 
Oreensand; the two beds thus united wanting the intermediate 
Gault. Theso hills are distinguished by tho uniform level of tbeir 
summits; and, when cursorily viewed, appear to be composed of hori¬ 
zontal or nearly horizontal beds of Oreensand, with here and there 
an occasional patch of Chalk. It is found however that the rocks 
composing these hills have been fractured subsequently to their 
deposition, and that the valleys mostly are lines of faults having a 
general northerly direction. At some parts there arc faults which 



do not form valleys. In a section across a southern part of the 
hills the Chalk and Oreensand seem to form a continuance; Oreensand 
being on one side of a vertical section, and Chalk on the other. In 
the yellowish sand, near the surface, at the Barnscombe Bide of the 
Beacon Hill, brown iron oro is found in polished fragments of very 
high lustre. Whetstones are obtained from the Black-Down Hills, 
the manufacture of which oooupies a great number of the neighbouring 
inhabitants. Tho quarrieB are driven in direct lines into tho hill, 
almost horizontally, about 80 feet below tho top of the hill. The 
stones from which the whetstoneH are cut are irregular concrete 
masses, imbedded in a looser sand, and -more properly belong to the 
Lower Oreensand stratum; but the different strata of the Oreensand 
of these hills are not distinguished by Dr. Fitton, as the Gault 
between the Upper and Lower Oreensand is entirely wanting. The 
Upper Greensand is not distinctly marked in the great south-western 
escarpment of the Chalk till beyond the Stour, from the north bonk 
of which it extends northward for about 10 miles to Shaftesbury, 
and continues thence round the Vale of Wardour. On the sonth sido 
of the Vale of Wardour tho upper* beds of this stratum aro concealed 
at the foot of tho chalk-hills, but the lower beds shoot out into 
plateaus, which form the tops of the hills all the way from Shaftes¬ 
bury along the south side of the Vale of Wardour. On the north 
side of the vale, the whole series of the Upper Oreensand rises 
abruptly and forms a narrow ridge of unequal height. At the north 
of tho valley this stratum appears to consist of two portions : that 
which immediately succeeds the Chalk is the some ns the firestono of 
Surrey; the other is equivalent to the Malm-Rock of Sussex, and 
abounds in chert. In a well sunk at Ridge the Upper Orocnsand is 
distinguished into four different strata, their aggregate thickness 
being 100 feet. The Upper Oreensand is not nearly so conspicuous 
inland os near the coast; from the Vale of Wardour it doos not occur 
again till the Vale of Pewaey. The town of DevizeB stands upon a 
platform of the Upper Oreensand, which is there about 430 feet above 
the sea. It occurs again at Swindon, and then at Tetsworth, whence 
it continues in a narrow belt and in a north-east direction beyond 
Cambridge.' 

The Upper Oreensand consists in some places of a soft marly 
sand,^|Riversed in every direction by stem-like cylinders, having 
within them cores of darker green matter; it also contains some 
irregular mosses of a bright brown or orange hue, but the greater 
part is composed of gray calcareous marl, resembling the lowest 
chalk, but so thickly interspersed with green particles as to entirely 
assume their colour. The green particles, according to analysis, sre 
found to consist of— 
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The thickness of this series new Folkstone ie from 86 to 80 feet: | 
at Oodetone it inoreeses considerably, and the depth of the well* 
rank through it in the Malm-Rock it rata of Hampshire varies from 
60 to 100 feet. In 'Western Sussex the thiokneee u between 70 and 
80 feet. It is about 70 feet in the Isle of Wight. The thickness of 
the Greensand at Black Down is about 100 feet, probably from 60 to 
80 feet in the Yale of Waidour, and from 80 to 60 feet new Swindon. 
At Cambridge it is not more than 18 inches; thenoe through West 
Norfolk the stratum is nowhere distinctly seen. At Hunstanton 
the beds which are supposed to represent it are not more than 2 feet 
thick. * 

Gault—The stratum which is usually found between ton^Uppcr 
and Lower Greensand is obscured at East Weare Bay by tojeiruins 
of the superior beds, but ia visible in detached points. Farther on, 
towards Folkstone, it becomes more marked, and forms the greater 
part of the cliff at Copt Point, as well as the grassy cliff between 
the base of the Martello tower, situated in the vicinity, and the sea. 
Thence it forms a narrow band between the Upper and Lower Green¬ 
sand. New Godstone it oooupiea a tract distinguished as ‘ the Black 
Land,’ and forms a slight depression below the stratum which affords 
the firestone. Between Famham and Alton this narrow belt of 
Gault swells out to three or four times its former width, and then 
again narrowing, continues to form a narrow band between the two 
strata of Greensand as far as Beaohy Head. In the Isle of Wight 
this stratum likewise forms a narrow band between the Upper and 
Lower Greensand. The Gault again appears in the Yale of Wardour: 
on the south it forms a rapid slope; on the north a depression imme¬ 
diately below the sand. It is here identified with that in the eastern 
counties by the characteristic fossils. At Ridge, near Fonthill Park, 
the clay of this stratum has been long used for tile-making, and it is 
there 76 feet in thickness. From the Yale of Wardour, and thence 
north-eastward to the sea at Hunstanton, the Gault everywhere 
appears, though it is much reduced in quantity in Norfolk. This 
stratum occupies a large part even of the higher grounds between 
Whitohurch and Wing. Immediately to the west of Hitchin and 
Bolilock it is still wider; the towns of Shefford and Biggleswade 
stand on it. From Cambridge, for a few miles towards the north, it 
likewise occupies as great a width. In consequence of the numerous 
borings for water made in Cambridgeshire about this part, its relations 
and thicknesa have been well ascertained, especially from Bosingbourne 
through Meldrith, and thence towards Cambridge. This stratum is 
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valley between the Chalk and Lower Greensand is there interrupted 
by an advance of the Chalk; and beyond that point the Blue Gault 
is no longer observable: its place is thence occupied by the red 
mariy stratum of Hunstanton Cliff, which is a calcareous argillaceous 
matter, 4 feet thick, and it is questioned by geologists whether the 
term Gault should be applied to it. The Gault, as for as regards its 
composition, may be divided into two portions: the upper part, 
immediately succeeding the Upper Greensand, contains green particles, 
and thence for some feet downwards it is harsh and sandy. The 
lower portion consists of a smooth uniform very plastic clay, of a 
light-blueish oolour, which is used for tiles and common pottery. 
Throughout the Gault, but chiefly in the lowor part, oonoretions of 
iron pyrites are found, and other nodules and irregular masses. The 
thiakness of this stratum at Copt Point is about 180 feet 'At 
Merstham it is 160 feet thick, which is likewise the average thickness 
in Cambridgeshire. In the Isle of Wight it is about 70 feet; at 
Ridge about 76 feet; near Thame 90 feet; at MildenhaU the blue 
clay is only 9 feet Mr. Rose considers it not more than 16 feet in 
West Norfolk. 

The Lower Greensand. — This Btratum appears of a uniform 
surface, shooting out beyond the Chalk in the south-east counties, 
and ooaupies a much larger area than either of the upper strata of 
the Greensand series. The resemblanoe in the aspect or the surface 
of the country, here occupied by the Lower Greensand, to that of 
the Blaok-Down Hills, in Devonshire, is extremely striking; and 


belongB to this seotion than to that which treats of the Upper Green¬ 
sand stratum. The Lower Greensand has three distinct subdivisions, 
clearly defined in most parts where it ooours. This series of strata 
rises gradually from Copt Point, and oooupiea the whole cliff west of 
the village; thenoe it is continued without interruption tffrough 
Sandgate, and in the heights above Hythe. Its outcrop turns from 
the coast to the interior at Adlington Corner; here the subdivisions 
an all distinctly marked, and their respective limits defined. The 
lower beds, whieh contain much calcareous matter, are extensively 
worked in quarries, both for building and lime-burning, at Pluokley, 
on the north-west, and at Great Chart, on the south-west of Ashford; 
apd generally along the outorop west of Adlington Corner, where it 
forms a prominent ridge adjoining the valley of the Weald: here 
are the principal beds of stone known under the name of 'Kentish 


Exfopsive quarries are worked at Boughton, to the south of Maid¬ 
stone. The stone for the construction of Westminster Abbey is said 
to have been procured here. The stone is a variety of the Kentish 
«MDh From Adlington Corner the Lower Greensand oontinues towards 


the west in a broad band varying in width; on the coast the distanoe 
from the Chalk at Folkstone Hill to the outorop of this series is about 
10 milqSi hut from Lenham to the outorop it is not more than 2 
miles, Maidstone, Sevenoaks, Godstone, Reigate, Dorking; and Godai¬ 
ming stand on the Lower Greensand series. Near Godstone the 
surface is comparatively lower, and ponds are frequent where the 
middle stratum ooours; the stony beds of the lowest group then rise 
to form the escarpment of Tilburetow Hill, whioh is nearly on a 
level with the Chalk Downs. At the top of the hill, the beds, which 
to the north of Tilburstow Hill rise uniformly at an angle of not 
more than 10 degrees; are suddenly thrown up to about 46 degrees, 
giving decisive evidence of an elevation from the Chalk, or of a 
sinking towards it. Fullers' Earth has been dug in this part of Surrey 
for a very long period; at present the neighbourhood of Nutfield is 
the only place in which it is got. The beds occur near the top of 
the lowest stratum of Greensand; in one pit near Nutfield the prin- 
cipal bed of Fullers’ Earth is 16 feet thiok. On the south of the 
Hog’s Back the Lower Greensand rises, like the Chalk, at a very high 
angle, and then, being bent suddenly in an opposite direotion, is 
continued several miles to the south. Hindhead is the most prominent 
point in this part of the country, where the whole of the tract 
occupied by the Lower Greensand ts wild and barren, producing only 
fern, heath, and fane. 

‘As this formation turns towards the east and continues along 
Sussex to the coast, it is not nearly so wide as on the north of the 
Weald. At Beaohy Head it is three miles wide, but it is only one mile 
wide a little to the west of the spot where the Adur runs through it. 
The Lower Greensand oooupiea a great part of the surface on the 
south of the Isle of Wight, and is everywhere conformable to the 
Chalk, a ridge of highly-inclined strata of Greensand crossing the 
island from tho shore on the south of Bembridge-Down to the foot 
of Afton Down. The sands likewise form the lower ground of 
the interior from Motteatone through Nfrwchurch to the coast. 

A narrow belt of Greensand runs along the west and north-west 
of Dorsetshire. In the Yale of Wardour the Lower Greensand is 
nowhere prominent; but it occupies the whole of the entrance of the 
Yale of PewBey, and continues with its subdivisions well defined 
through the northern counties in a north-cast direction as for as the 
coast of Norfolk. Tho greatest width of the formation in this part 
ooours between Leighton and Ampthill in Bedfordshire, where it 
rises in Bow-Brickhill to the height of 683 feet above the sea. Near 
Woburn there is a fullers’ earth pit, the beds of which occur, like 
those in Surrey, near the top of the lowest division; that of the best 
quality is in a bed from seven to nine feet thiok. The pitB in this part 
of the country have continued to supply fullers’ earth for more than a 
hundred years. 

The three groups into which this stratum is divided are, in most 
places in the south-east oounties where' sections have been made, well 
defined; and in general, in different situations where this formation 
ooours, the respective characteristics are found to bo alike. The 
Cretacean System is not confined to England, but is found extending 
over very large portions of the continent of Europe. It is seen in 
France on the coasts opposite to England, and it is found on the 
north as far os Denmark. It may in foot be traced from the north¬ 
east of Ireland to the borders of Asia Minor, and from Denmark to 
the south of France. It ' also has Its representative in some ports of 
North America. In South America deposits of this period have also 
been developed along the whole country from Columbia to Tierra 
del Fuego. The south-east of India has also yielded fossils, which 
apparently belong to this period. 

The organic remains m the Chalk and Greensands are usually 
abundant, and are mostly marine. They consist of marine plants: 
Infusoria, Sponges, Zoophytes, Bckinodirmata, MoUutca, Crustacea, 
Fishes, and Reptiles. Sir Henry De La Beche observes, that 
“ Organic remains are in general beautifully preserved in the chalk; 
substances of no greater solidity than commod sponges retain their 
forms, delicate shells remain unbroken, fish even are frequently not 
flattened, and altogether we have appearanoe* which justify us in 
concluding that since these organic exuvise were entofnbed they have 
been protected from the effects of pressure by the consolidation of 
the rock around them, and that they have been very tranquilly 
enveloped in exceedingly' fine matter, suoh as we should consider 
would result from a chemical precipitate." 

The most remarkable form in whioh the fossils of this formation 
appear is that of flint. The production of this substance has by some 
been referred to organio agencies. [Flint.} 

Although the remains of plants are rare in this formation in 
England, they have been found in abundance in the contemporaneous 
sandstones of the continent of Europe. Amongst them have been 
found the remains of dicotyledonous plants. 

An examination of the flints by the miorosoope reveals the 
existence of many forms of Diatomacea in the Chalk. From the 
siliceous structure of their frustules these organisms are entirely 
preserved wherever tilin' occur. A large number of species have 
been discovered in the Chalk. [Duxohaom.} 
to Amongst the lowest animals we must now reckon the Fonmmifera, 
which were formerly regarded os minute Cephalopoda by D’OrMgny. 
Many forms of these creatures, which seem to hold a place between 
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the Sponges and some of the Infusoria are found in the Chalk. 
[Foraminifera.] 

Of the Zoophytes, the Polyzoa have been found in the greatest 
abundance in the Cretaceous beds (Neocamien) of the continent of 
Europe. They have been most elaborately described by D’Orbigny. 
[Polyzoa.] 

The EchinodermcUa abounded during the period of the deposit of 
the Chalk, and afford a larger number of interesting forms than occur 
in any othor formation. The genus Marsupites affords on instance of 
the passage amongst these creatures from Enrrinites to the Spatangi. 
Numerous species of Spatangus, Cidaris, Goniaster, and other genera 
of this family are found. The spines of the Echinidie ore often found 
separated from the shell. [Echinodermata.] 

Several forms of Crustacea belonging to the more highly-developed 
sections of the family are found. 

The Mollusca are abundant. Of these the forms of Brachiopnda, 
especially Tercbratula, aro numerous. The genus Rudistes, which 
D’Orbigny refers to the Bmchiopoda, is in some respects the most 
interesting of the Moilmen of the Cretaceous Formations. The 
species are moBt abundant in the Cretaceous series of tho South of 
Europo. Tho Cephalopodous Mollusca were very numerous and 
varied in their forms during the Cretaceous period. The following 
genera are found:— Nautilus, Ammonites, CrioccratUcs, Turrilites, 
Scaphites, Bacnlites, Ilamites, and others. 

The Fishes of the Cretaceous system are numerous, and belong to 
the Placoid, Ganoid, Ctenoid, and Cycloid types. Of the last two the 
gonora are fewer in number than of the first two. The Ctenoids and 
Cycloids howover appear in tho Cretaceous system for the first time, 
and are interesting on this account. 

The Reptiles, though not so numerous in tho Cretaceous period 
ns in that which immediately preceded it, aro nevertheless numerous. 
It is here that the Mososaurus has been found, also several species of 
Pterodaclyli, and the remains of tho Iguanodon and Ichthyosaurus, 
with spocies of CheUmia. 

CHALYByEUS, a genus of Birds, separated by Cuvier from tho 
Cassicans of Buffon; Barita of Cuvier. The bill has the same form 
ns that of tho Cassicans, but it is a little larger at the base than that 
organ is in the last-named genus, and the nostrils are pierced in a large, 
membranous space. 

The species come from New Guinea, and are remarkable for tho 
inotallic tints of their plumage. 

Example, Chnlybatus paradisirus. This richly-plumed bird is the 
Paradista viridis of Gmelin ; Le Calybd de la Nouvelle Guinde of 
Buffon; Le Grand Clialybd of I.o Yoillont; OiHeau de Paradis Vert of 
Sonnerat; Paradisea chalybea, Blue-Green Paradise Bird, of Latham; 
Cracticus chalybeus of Vieillot ; Barites viridis of the first edition of 
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tile ‘ Rfegne Animal ’ (where it was placed under the Cassicans, Barita), 
and Chalybasus paradisetus of the last edition. It is the Manidnhme 
of tite Papuan tongue, according to Lesson, who thus writes on th» 
subject from personal observation'“ Among the numerous skins of 
birds of paradise which the inhabitants of New Guinea brought daily 
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on board, I found some Chalybiei deprived of their feet, and run 
through with a stick like the skins of the true birds of paradise. 
Afterwards wo often procured in our shooting parties a biid which 
does not vary from that of which wo speak, except in having a more 
Bombre and tarnished plumage, there being no difference in the pro¬ 
portions of the body, bill, wings, or tail. We regard it as a slight 
variety of the Calybrf of authors ; for those that we saw which were 
adult and in complete plumogo, did not porinit us to think that they, 
could be Chalybai before or after their moult. The total length of 
our Chalybteus was 14 inches 6 linos (French). The bill differed not 
at alljfrom tho ordinary Chalybuus. The head is largo, and the tail, 

<1 iucll^MMilongth, is rounded by the disposition of tho feathers, os in 
the. JWwPlijig. The plumage is entirely bluish motnllio green, 
having nonivof the iridescent, varying, and violet tints. The feathers 
of the ueck and abdomen are not iigm*cd (gaufrtfos), nor powdered 
(sakldes) with gold and silver on a green and bluo ground of 
burnished steel, as it were (d’oeier bruni), like tho CkulyUtus; but 
the plumage that covers these parts has a uniform tint, having tho 
brilliancy of specular iron (fer spdculaire) following the reflections 
of the light. Tho feathers which cover tho head and neck aro short, 
close set, and velvety. The nostrils aro partially closed by a mem¬ 
brane covered by tho frontal feathers, which advance on each side 
of the edge (arete) of the bill, which is black. The iris is coral-red, 
and the legs are of the same colour as the bill. Their shanks (tames) 
are coverod with large scales (dcussons), and their toes are strong, 
furnished with compressed claws, flattened above, and crooked. 

“ The Chalybreus lives solitary in tho forests of New Guinea. Wo 
often saw it perched in the great trees, where it seeks for fruits. 
Its manners appeared to have great analogy to those of tho crows.” 

CHALYBEATE WATERS. The water of springs charged with 
any of the salts of iron are called Chalybeate. [Springs, Mineral.] 

CHAM A. [ClIAMACEA.j 

CHAMA’CEA, or CHA'MIDyE, a family of ConchiferouB Mollusca, 
the third of the Acephalous or Headless Testacea, according to Cuvier, 
who places thorn lietween his Mytilacea (Mussel-like Testaceans), and 
his Cardiucea (Cockle-like Testaceans). 

Under the Linmcan genus Chama many heterogeneous forms were 
assembled; and as G. Sowerby observes, “ in his arrangement regular 
and equivalve shells are placed with such as are irregular and equi- 
valve; free sholls with others that aro attached to marino bodies; 
and sheila which have two distinct muscular impressions with others 
which have only one.” 

Bruguifcre first divided this genus, and Lamarck carried out the 
reformation. The latter makes tho Chamidaf to consist of tho genera 
Diceras, Chama, and Etheria, placing Trulacna and Jlippopus under 
his Truiauudos, the first section of his socond order Conehiffires Mono- 
myaires. 

Cuvier made the Camacdeg consist of the genera Chama, Tridacna, 
liippopns, Chama (Brug.), Diceras, and Isocardia. 

Tho genus Chama has the following characters:—The valves are 
irregular, inclining for tho most part to the orbicular shape, unequal, 
generally foliated or gpined externally, and adherent. The umbones 
are distant, unequal, and curled or involute. Tho hinge consists of 
one thick oblique somewhat notched tooth, inserted into the groove 
of tho opposite valve. There Rro two muscular impressions, and they 
are distant and lateral. The ligament is external, and divided into 
two portions at its posterior extremity. The animal (Psilopiu of 
l’oli) is less irregular than tho shell, and cordifonn, or heart-shaped ; 
the two lobes of tho mantle unite posteriorly, nqd in the commissure 
aro two very short ciliatod siphons, like those of Isocardia. Upon the 
abdominal massasmall cylindrical truncated bent foot rises. The mouth 
is small, aud is furnished on each side with a pair of somewhat square 
and obliquely-truncated palpi. Dcsliayes states that all the indivi¬ 
duals of the surne specicB adhere by the valve of the sarno side, and 
that the umbones curve in the some direction. 

Broderip, in the first volume of the ‘ Transactions of the Zoological 
Society of London’ (1834), where he describes several new species 
brought home by Mr. Cuming, says, “ The shells ore attached by their 
external surfaoo to submarine bodies, such os corals, rocks, and shells, 
and have been observed at depths ranging from points near the sur¬ 
face to 17 fathoms. These shells appear to bo subject to every change 
of shape, and often of colour, that the accidents of their position may 
bring upon them. Their shape is usually determined by the body to 
which they are fixed; the development of tho foliated lamina) which 
form their general characteristic is affected by their situation; and 
their colour most probably by their food and by their greater or less 
exposure to light. The Chama that has lived in deep and placid 
water will generally be found with its foliations in the highest state 
of luxuriancy; while those of the individual that has borne tho 
buffeting of a comparatively shallow aud turbulent sea will be poor 
and stuntod. Lamarck has divided the species into two sections, 
namely, first, those the umbones of whose shells, turn from left to 
right; and, secondly, those whose umbones turn from right to left. 
M. Bander Rang, in hid * Manual,’ has adopted this division, to which 
I cannot subscribe, because it will not bear the test of examination. 
Two remarkable instances are now well known of regular bivalves of 
the same species, in which one specimen may be regarded os being the 
reverse of the other, namely, Lucina Childreni, and an incquivalre 
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Mytilu i is the British Museum: and to come at once to the aaee 
before us, the same species of Chama is sometimes attached by the 
right, sometimes by the left valve; or, in other words, in one indi¬ 
vidual of the species the umbones will turn from left to right, while 
in another individual they will turn from right to left.” The same 
author observes, that the distinction of the species appears to him to 
be difficult, the variety being infinite. The number of recent species 
given in Deshayes’s edition of Lamarck (1835) is seventeen, including 
Chama albida (Camostrde of De Iioissy; Clcidolhasrus of Stutchbury). 
Broderip, in the paper above alluded to, describes eleven additional 
specieB with varieties not noticed by Deshayes, who has however some 
observations on the following species, C. Lazarus, C. yryfjutidcs, C. 

unicornis, C. asperclla (the livinganalogue 
of C. cchinulata in Lamarck's fossil list), 
and C. alltida, well worthy the attention 
of the student. We elect as an example 
O. gryphaitdes (C. gigas, Linn.), which is 
famous for its enormous size. Individuals 
have been known to weigh above three 
hundred pounds. Tho byssus by which 
it adheres to rocks is so 'tough that in 
ordor to procuro the shell it must be cut 
with an axe. The animal may bo eaten, 
but its flesh is very tough. Some very 
large specimens are to bo seen in the 
Hardens of the Zoological Society, Regent’s 
Park. One of the valves is sometimes 
used as a font for baptism in country 
chbrches. 

The species are apparently confined to 
tho warmer seas, the Mediterranean being 
the looulity of the lowest temperature where 
Chama pryphotdes. any of them have been hitherto found. 



Fossil Chamidcr. 

Tho fossil species of Chama are numerous, and occur in the supra- 
cretaceous groups, particularly in the subappenine beds, and those of 
Bordeaux and Dax j in tho Cretaceous group; and also in that of the 
Oolite. According to Q. B. Sowerby, they are found in the London 
Clay, and Calcaire Grossier, also in the Chalk and Greensand. Deshayes, 
in his tables, gives fifteen living specios, and twenty fossil (tertiary), 
occurring in the Pliocene, Miooeue, and Eocene periods. Of these lie 
mokes four, namely, C. gn/phoUlcs, C. crenulata, C. sinistrorsa, and a 
new species, both living and fossil; the localities for the living (with 
the exception of crenulata, from Senegal) being the Mediterranean 
Sea. The species found in more than one Tertiary formation he 
makes C. cchinulata, C. rustica, and C. lameltosa ; and gives the follow¬ 
ing number of species in the localities here mentioned:—Four in 
Sicily, four in Italy (subappenine bods), one at Bordeaux, three at 
Dax, three in Touraine, two at Vienna, two at Angel's, nine at Paris, 
ono at London, and two at Valognes. In tho fossil list of his edition 
of Lamarck (1835), Deshayes enumerates only thirteen fossil species, 
and of these he makes C. gryphina include C. sinistrorsa as a synonym, 
observing in a note that ho knows the living analogue as existing in 
the Sioilian seas, and that the species No. 8 (C. lacemata) is a variety 
of this, while the valves cited as belonging to the environs of Angers 
belong to another species. C. cchinulata he identifies with C. asperclla 
now living in the Mediterranean. C. unicomaria, he observes, was 
formed for a variety of C. gryphina, with very large umbones j and he 
suggests the necessity of uniting C. gryphina, O. lacemata, and C. 
unicomaria in one species. ’ Nilsson names C. cornu Arietis ( IHceras 
ariclina t), Kjuge ; Morby, Sweden ; and C. laciniata, Kjuge; Bals- 
berg; Morby, Sweden; and Mantel), an undetermined species from 
the Chalk, Sussex. Phillips names Chama mitna, or Oryphata mima 
(the genera are sufficiently different, by the way), from the Coral 
Oolite and Calcareous Grits of Yorkshire. Ssaith, Chama (I) crassa 
from the Bradford Clay. Thurman, C. Bernojurensis, from the Calca¬ 
reous Grit, Bernese Jura; and Lonsdale, an undetermined specios 
from the Corabraah Forest Marble, and Bradford Clay, Wilts. 

Cuvier says that the Dicerata do not appear to differ from the 
Chama in anything essential; only their cardinal tooth is very thick, 
and the spirals (umbones) of their valves are sufficiently projecting to 
remind the observer of two horns. G. B. Sowerby thus writes : ' On 
account of the similarity between this genua (Chama) and IHceras we 
shall be expected to explain the characters by which this latter is 
distinguished from Chama, with whioh indeed it is arranged by Bru- 
gui&re; these, according to Lamarck, ore the large, conical, diverging, 
spiral umbones, and the large, concave, subauriculate, prominent 
tooth in the large valve of IHceras. Not having ourselves Been the 
hinge of IHceras, we will not venture to offer an opinion; but, judg¬ 
ing from the specimens we possess, we see in IHceras a sort of con¬ 
necting link between Isoeardia and Chama, having both the umbones 
free and involute, and being moreover a nearly equivalve shell, like 
Isoeardia ; but being attached by one valve, and not quite equi¬ 
valve, in these respects resembling Chama." Rang observes: “ This 
genus is very imperfectly known, without doubt, but nevertheless one 
may well believe that it u very near to Chama.’ ’ Defranoe enumerates 
five speoies. Deshayes does not give it as a genus in his tables, and 
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in his last edition of Lamarck only two speoies are recorded, IHceras 
ariclina (Lam.), the type from Mont Sal&ve and the neighbourhood of 

St. Mihiel, and IHceras sinistra 
(Desh.), from the superior Oolite 
in the vioinity of the last-named 
place. 

Rang would place next to IHceras 
the genus Caprina of D’Orbigny 
sonior; and he is of opinion that if 
that zoologist would publish his 
discoveries on those interesting 
sholls, the genus would be gene¬ 
rally adopted. The genus Ichthyo- 
sarcolite, which has been always 
classed with the Cephalopoda, 
Plceras arietiiia. might, he thinks, belong to a 

bivalve approximating to Caprina. 
Deshayes, he says, communicated to him the same idea. But the last- 
named author does not notice the genua when troating of IHceras in 
tho last edition of Lamarck, 

CHAMdCDO'REA, a genus of Palms, also called Munnezharia and 
Numnezia. They are small rood-like plants, with ringed shoots. Their 
leaves are either cleft or pinnated. The inflorescence is sessile within 
the Hheuths of the leaves, and branched in an irregular manner; tho 
spathes are membranous. The flowers are yellow and dioocious, with¬ 
out bracts, which is a remarkable circumstance. In the males tho 
calyx is cup-shaped and 3-parted, the petals 3, and tho Btomeus 6. 
In the females the calyx and petals are the Bame; the ovary 3-celled; 
the'berry l-seeded; the albumen even; and the etnbryo lateral. 
These are palms of humble growth, receding in that respect from the 
general character of the order, and approximating to Herbaceous 
Endogens, or to Bamboos. C. fragrans, the Chutasslium of tho 
Peruvians, is a plant with a stem about a man’s height, and so fra¬ 
grant os to fill the groves with its perfume in the months of August, 
September, and October. 



1, Chnmt s i t o n a pautiJUru; i, fragrans. 


CHAMdSLAUCIACE.*, Fringe Myrtles, a small nature) order of 
Poiypetalous Exogenous Plants. They ore characterised by having a 
1-celled ovary, ascending ovules, dotted leaven, and the embryo fused 
into a solid mass. They are small bushes with evergreen leaves, and 
in external appearance have a dose resemblance to heaths. All their 
parts abound in glandular oily cavities. They are mostly regarded as 
belonging to Myrtacecs, and there is no doubt of their affinity to that 
order. Their peculiar'aspeat, abortive stamens, simple ovary, and 
pappose calyx sufficiently distinguish them. They have the fragrance 
of Styrtacea. Fifteen genera and fifty speoies are included in this 
order, all natives of Australia. Their position, according to Lindley, 
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is between Atteraceai and Comhretactte, near to Myrtaceie. (Lindiey, 
Vegetable Kingdom.) 

CHAMjELE'DON, a genus of plants belonging to the natural 
order Ericaceae. C. procumbent is a beautiful little alpine bush, 
formerly referred to Azalea, from which it differs essentially both in 
habit and botanical characters. It is a small evergreen creeping 
shrub, found on the mountains of Europe and North America. The 
leaves are leathery, shining, turned baok at their edge, and about half 
an inch long. The flowers arc minute, and grow in terminal umbels 
of a light flosh-colour. The calyx is 6-partod; the corolla campanu- 
late and regularly 5-deft, the anthers rounded and opening longi¬ 
tudinally. It is occasionally seen in gardens, but it is rather impatient 
of cultivation. 

CHAM^ELEONIDiE. [Chameleons.] 

CHAMA3PELIA. [Columbia.] 

CHAMAS'ROPS, a genus of Palm-Trees, in which is comprehended 
the most northern species of those remarkable vegetable productions 
whoso home is so frequently in the tropics. It is characterised by 
its flabelliform leaves, polygamous flowers, which are sometimes even 
dioecious, and triple monospermous drupes, with ruminated albumen. 
Chamccropa humtiit, the European species, grows in hot-houses to the 
height of 15 foet j but in Spain and Barbary it is not more than 4 or 
5 feet high, and in Italy it is much dwarfer. It is common upon the 
hills near Algiers. It occurs in many places in the southern parts of 
Italy, and reaches its northern limits in the vicinity of Nice. The 
trunk of this plant is 5 or € inches in diameter, and closely covered 
with triangular hard scales, which are the bases of the old leaves. 
The new leaves grow in a tuft at the top of the stem, and have smooth 
flat stalks, with rigid spines proceeding from the edge; the blado is 
deeply palmnte, with from 12 to 15 narrow sword-shaped divisions, 
which are slightly glaucous and downy. The flowers grow within 
comprossed spathes, which are downy at the edge, and from 6 to 8 
inches long, and upon a short compressed spadix, which is closely 
covered over. The drupes are blackish-brown, and round, with a 
fibrous dry spongy flesh. The young underground parts of the stem 
and the young roots are said by Desfontaincs to bo eatablo. 
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Organisation.—Skeleton.—The more striking peculiarities consiot 
in the elevated and pyramidal form of the occiput; the absence of a 
true sternum; and in certain apophyses of the vertebral column, espe¬ 
cially about the tail, where they are placed en chevron, so as to leave 
at their base a space where the caudal artery, a prolongation of the 
pelvic, is protected somewhat in the same way as the spinal cord is 
by the bony case above it, when the prehensile toil would otherwise 
subject it to pressure in grasping boughs of trees or other solid bodies 
with its lower surface. The transvorse apophyses of the tail aro but 
little developed. _ The glenoid cavity is supported upon a short 
pedicle. The majority of Saurian* have eight cervical vcrtebftc, but the 
Chamelefifcs have only five. The first nos are joined to the mesial 
line, which performs the office of a stornuin, and tho following ribs 
are united to each other by their cartilaginous prolongations towards 
tho mesial lino of the belly, so os to protect the abdomen by an entire 
bony circle. Thero are, os Schneider has observod, but two shoulder- 
bones, of which the coracoid is very small, tho olavicle being entirely 
absent. Cuvier remarked the singular disposition of the wrist. The 
two carpal bones which come next to those of the foro-orm are articu¬ 
lated upon one large central piece, which receives the five bonoB which 
correspond to the metacarpal, three of those being for the external 
toes and two for the internal, thus forming two opposeable prehensile 
instruments, the two bundles being bound up in tho integuments and 
skin to tho very claws. In the pelvis, the ilia arc long nnd slender 
and directed towards the sacrum, with which they partially unite, 
but ore prolonged by o cartilage. Tho hind as well os the fore toes 
are flvo, and disposed in the Bame manner as thoso of the anterior 
extremities. The trunk, which has a compressed appearance, is 
mounted high on the legs, forming an exception to the majority of 
reptiles, whose belly touches the ground. 



Ruropomi Palm (Chuniccrops JiuinilU). 

CHAMA5ZA, a genus of Birds belonging to the ftunily Merulidm of 


CHAMELEONS, CHAMELEON-TRIBE, CHAMiELEONIDAS, 
the name for a well-defined family of Saurian* (Lizard-like Reptiles), 
whose differential and essential characters may be summed up as 
existing in the form of their feet, the toes of w&ioh are joined or bound 
up together in two packets or bundles opposed to oaoh other—in their 
shagreen-like skin—m their prehensile tail—and in their extensile and 
retractile vermiform tongue. 


Skull of Chamirholbifiihu. 

Organs of Respiration.—Cuvier observes that their lung is so largo 
that when it is filled with air it imparts a transparency to the laxly, 
which made the ancients say that it lived upon air; and ho inclined 
to think that to its size the Chameleon owed tho property of ohanging 
its colour. But with regard to this last speculation he was in error, 
as we shall presently see. 

Organs of Nutrition and Digoktion.—Tho teoth, as in the great 
majority of Saurians, have no true roots: their crowns, which are 
trilobatcd, seem to be soldered as it were upon the edge of the upper 
border of a groove hollowed in the maxillary bone; they are con¬ 
nected to the osseous portion and also to each other, so as to present 
the appearance of an enamelled and denticulated portion of the edge 
of the bone. But it is the vermiform extensile and retractile tongue 
which is tho chief organ for taking the insects on which tho chame¬ 
leon lives. By a curious mechanism, of which the os byoides (tongue- 
bone) is a principal agent, the Chameleon can protrude this cylindrical 
tongue, which is terminated by a dilated and somewhat tubular tip 
covored with a glutinous secretion, from the sheath at tho lower part 
of the mouth (where the whole of tho tongue, with tho exception of 
the dilated tip, remains when at rest) to the length of six inches. When 
tho Chameleon is about to seize an insect it rolls round its extraor¬ 
dinary oyeballs so as to bring them to bear on tho devoted object: as 
soon ns it arrives withiu rango of the tongue, that organ is projected 
with unerring precision, and returns into the mouth with the prey 
adhering to the viscous tip. 




Chameleon taking his prey. 

There is not much difference betwoen the oesophagus and stomach, 
which latter is small and bent baok upon itself. There is no true 
pylorus, although there exists, at the point where it should be, a sort 
of contraction in the membranes, which are there thickened. 

Organs of Sense.—Touch.—On the under surface of the toil nnd 
toes are granulated papillse, probably for the purpose of conveying 
to the sensorium the nature of the body grasped. The tongue must 
have a considerable share of the sense of touch; whether it has any 





CHAMELEON’S. 


W# CHAMELEONS. 


high perception of that of taste may be doubted. Smell_ MW pro . 

hably not acute j the external orifices of the nostrils are more lateral, 
and consemjently wider apart than in most of the other SaurianH. 
Hearing.—There is no visible external oar, but an internal cavity not 
much developed in the bones of the sides of the skull, communicating 
with the throat, and covered externally by the common integuments. 
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brownish-gray, inclining to minime. The rest of the Bkin which wag 
not illuminated by the sun changed its gray into several brisk and 
shining colours, forming spots about half a finger's breadth, reaching 
from the crest of the spine to the middle of the back; others appeared 
on the ribs, fore legs, and tail. All these spots were of an Isabella 
colour, through the mixture of a pale yellow'with which the granules 



Skeleton of Chameleon (Chamaleo vulgarin.) 


Sight.—The eyes of the Chameleon are remarkable objects; largo, 
projecting, and almost entirely covered with the shagreen-like skin, 
with the exception of a small aporture opposite to tne pupil: their 
motions are completely independent of each other. It adds to the 
strango and grotesque appearance of this creature, to see it roll one 
of its eye-globes backwards, while the other is directed forwards, as 
if making two distinct survoys at one time. Its sight must be aeute, 
from the unerring certainty with which it marks and strikes its prey. 

Reproduction.—By means of eggs, which are numerous at each 
deposit, oval, and enveloped in a white, tough, parchment-like skin. 

Habits, Ac.—The Chameleons spend their lives in trees, clinging 
to the branches by means of their feet and tail. There they lie in 
wait for the insects which may come within their reach; and it is 
highly probable that, in such situations, their faculty of changing 
their colour becomes highly Important in aiding them to conceal 
themselves. _ They move about with great Regularity and a kind of 
affected gravity. The powers of abstincnco possessed by this singular 
race are very groat, and hence most probably arose the old fable of 
their living on air, which was for a long time -considered to be “ the 
chameleon’s dish.” Wo kept one for upwards of Bix weeks, and during 
all that time it never, as far as we could observe, took any sustenance, 
though meal-worms and other insects were procured for it. Notwith¬ 
standing this fast, it did not appear to fall away much. It would fix 
itself by the feet and tail to the bars of the fonder, and there remain 
motionless, apparently enjoying the warmth of the fire for hours 
together. Its motions were excessively slow. It was a female, and 
died after laying a great number of eggs. Hasselquist describes ono 
that he kept for near a month, as climbing up and down the bars of 
its cage in a very lively manner. Numbers have been exhibited from 
time to time in the Zoological Gardens, Regent's Park, but they do 
not live long. The males aro distinguished by the thickness of 
their tails. 

That the Chamoloon was known to the ancients there is no doubt. 
It was the XyuuKfev of tho Greeks and the Chamaleo of the Latins. 
Aristotle's history of the animal proves the acute observation of that 
great zoologist, for he notices the peculiarities of the animal, the 
absonoe of a sternum, the disposition of the ribs, the mechanism of 
the toil, the motion of the eyes, the toes bound up in opposeahle 
bundles, Ac., though he is not entirely correct in some points. 
(‘Hist. Anim.,’ book 2, oh. xi.) Pliny (‘Hist. Nat.,'lib. viii., o. 83) 
mentions it, hut hiB aocount is for the most part a compilation from 
Aristotle. 

The power possessed by these creatures of changing colour has 
been a subject of wonder and exaggeration from an early period. 
Wood, in his ‘ Zoography,’ gives the following translation of the 
account given by the French academicians of this phenomenon : “ The 
colour of all the eminences of our chameleon, when it was at rest, in 
the shade, and had contihued a long time undisturbed, was a bluish- 
gray, except under the feet, where it was white inclining to yellow; 
ana the intervals of the granules of the skin were of a pale and 
yellowish-red. This gray, which coloured all the parts exposed to 
the light, ohanged when in the sun; and all the plooes <ff its body 
which were illuminated, instead of their bluish oolour, became of a 


were tinged, and of a bright red, which is the colour of the bottom of 
tho skin winch is visible between the granules ; the rest of tho skin 
not enlightened by the sun, and which was of a paler gray than ordi- 
nary, resembled a cloth mado of mixed wool; some of the granules being 
greenish, others of a minime gray, and others of the usual bluish-gray, 
the ground remaining as before. When the sun did not shine, the 
first gray appeared again by little and littlo, and spread itself all over 
the body, except under the feet, which continued of the same colour, 
but a little browner; and when, being in this state. Borne of the com¬ 
pany handled it, there immediately appeared on its shoulders and fore 
legs several very blackish Bpots, about the size of a finger nail, and 
which did not take place whon it was handled by those who usually 
took care of it. Sometimes it was marked with brown spots, which 
inclined towards green. We afterwards wrapped it up in a linen 
cloth, where having been two or three minutes we took it out whitish; 
but not so white as that of which Aldrovandus speaks, which was not 
to bo distinguished from the linen on which it was laid. Ours, which 
had only changed its ordinary gray into a pale one, after having kept 
this colour some time, lost it insensibly. This experiment made us 
question the truth of the chameleon's taking all colours but whito, ns 
Thoophrnstus and Plutarch report, for ours scorned to have such a 
disposition to retain this colour, that it grew palo every night, and 
when dead it had more white than any other colour; nor did we find 
that it changed colour all over the body, aB Aristotle reports; for 
when it takes other colours than gray, and diBguises itself to appear 
in masquerade, as .ASlian pleasantly says, it covers only certain parts 
of the body with them. Lastly, to conclude the experiments relative 
to the colours which tho chameleon can take, it was laid on substances 
of various oolours, and wrapped up therein; but it took not them as 
it had done the white, and it took that'only the first time the experi¬ 
ment was made, though it was repeated several times on different 
days. In making these experiments we observed that there were a 
great many places of its skin which grew brown, but very little at a 
time: to be certain of whioh we marked with' small specks of ink 
those granules whioh to us appeared whitest in its pale state, and we 
always found that when it grew brownest and its skin spotted, those 
grains which we had marked were always less brown than the rest.” 

Numerous theories, some of them sufficiently absurd, have been 
proposed to aocount for this phenomenon. It was reserved for 
Milne-Edwards to' give a complete and satisfactory explanation. 
In a paper published in the * Annales des Sciences Naturelles ’ for 
January, 1834, and translated in the 17th vol. of the ‘Edinburgh 
New Philosophical Journal,’ he has given the result of his investi¬ 
gations. The following are his conclusions:— 

1. That the change in the colour of Chameleons does not depend 
essentially either on the more or less considerable swelling of their 
bodies, or the changes which might hence result to the condition of 
their blood or circulation; nor does it depend on the greater or less 
distance whioh may exist between the several cutaneous tubercles; 
although it is not to be denied that these circumstances probably 
exercise some influence upon the phenomenon. 

2. That there exists in the skin of these animals two layers of 
membranous pigment plaoed the one above the other, but diposed in 
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such a way as to appear simultaneously under the cuticle, and some¬ 
times in such a manner that the ono may hide the other. 

8. That everything remarkable in the changes of colour that 
manifest themselves in the Chameleon may be explained by the 
appearance of the pigment of the deeper layer, to an extent more or 
less considerable, m the midst of tbe pigment of the superficial layer; 
or from its disappearance beneath this layer. 

4. That these displacements of the deeper pigment do in reality 
occur; and it is a probable consequence that the chameleon’s colour 
changes during life, and may continue to change even after death. 

5. That there exits a close analogy between the mechanism by 
the help of which the changes of colour appear to take place in 
these reptiles, and that which determines the successive appearance 
and disappearance of coloured spots in the mantles of several of the 
Cephalopoda. 

This family embrace but the one genus, Chanutleo. Dr. J. E. 
Gray places the Chamatemidas in the tribe Dendroiaura, of the sub¬ 
order Pachyglossa, of the order Swura, or Lizards. The tribe Dendro- 
eaura embrace only this family, and have the following characters:— 
Scales of the belly, Bides, and back, granular. Tongue elongate. 
Bub-cylindrical, worm-liko, very extensile. Eyes globular, very mobile, 
with a small central round opening. Toes equal, united in two 
opposing groups. 

The species are inhabitants of the Old World, in Africa and Asia, 
and are naturalised in Southern Europe. 

The following species are described in the 'Catalogue of the 
Specimens of Lizards in the British Museum : ’— 

* Bock with an erect fin. Belly crested. 

C. cristatus, the Fringed Chameleon. A native of Fernando Po. 

** Back high, compressed. Belly and sides with a toothed crest. 

C. lateralis, the Side-Crested Chameleon. It is a native of 
Madagascar. 

*** Back and belly with a toothed crest. Sidos simple. 

t Scales equal, small. Muzzle simple. 

_ C. vulgaris, the Chameleon. It is tho C. mutabilis, Meyer; C. 
cinereus, Aldrovamlus; C. Parisiensis, O. Zeylandicus, and C. Mexi- 
canut, Laurent; V. carinatus, O. suberoceus, O. calcaratus, Merrem ; 
O. Zebra, Bory; Laccrta Chameleon, Linnasus. It is a native of the 
East Indies, and tho specips which is most frequently brought to 
England. 



Chameleon {Chamaira vulgaris). 

C. Senegalensis, the Senegal Chamoloon. It is the Lacerta Chameleon 
of Linnaeus; C. Bunco; Spei of Laurent; L. pumila of Gmelin. It is 
a nntivo of the West of Africa. 

C. dilspis, the Flap-Necked Chameleon. Found in Africa. Siieci- 
mens in the British Museum have come from Fan tec, Ashautoo, 
Gombroon, and Senegal. 

+t Scales unequal, larger tubercles. Muzzle simple. 

O. Pardalis, the Bourbon Chameleon. A native of Bourbon. 

C. verrucosus, the Warty Chameleon. It inhabits Madagascar. 

t+t Scales unequal. Muzzle (of male) with a central prominence. 

C. Jlhinoceratus, the Rhinoceros-Chameleon. A native of Madagascar. 
Specimens of this and the last species were presented to the British 
Museum by Sir Edward Belcher. 

**#* Back with a toothed crest. Belly and sides simple. 

+ Chin and muzzle simple. 

C. tubereultferus, the Tuberculated Chameleon. A native of South 
Africa. 

C. cucuUatus, the Hooded Chameleon. An inhabitant of Mada¬ 
gascar. 

++ Chin simple; muzzle compressed, produced. 

C. nasutus, the Sharp-Nosed Chameleon. A native of Madagascar. 

‘Hd* Chin simple; muzzle of male forked. 

C. bi/urevs, the Large-Naped Chameleon. A native of Madagascar. 

++++ Chin bearded j muzzle simple. 

C. Tigris, the Fringed Chameleon. Found in the Seychelle Islands. 

C. ventralis, the Belly-Shaped Chameleon. Found in South Africa. 

C. pumilus, the Pearled Chameleon. A native of the Cape of Good 
Hope. 


***** Back and belly not crested. 

C. Parsonii, Parson's Chameleon. A native of Madagascar. 

C. Owenii, the Three-Horned Chameleon. It is a native of Fer¬ 
nando Po. 

C. Brookesianus, Brookes's Chameleon. Looality unknown. Named 
from a specimen in the Museum of Joshua Brookes. 

CHAMOIS. [Antilope*.] 

a 'nineral, composed of Silicate of Iron. 

CHAMOMILE. [Anthkmis.] 

CHAMP, a valuable kind of timber, produced in the East Indies 
by Magnolia excels a. 

CHANDELIER-TREE, a species of Pandanus which grows in 
Guinea and St. Thomas’s, and which, on account of the arrangement 
of its dichotomous branches, has obtained this name. [Pasdanps.] 

OHAODINRAt, Chaotic Plants, a family invented by Bory, for 
the purpose of placing a number of the lower forms of plants or 
organic beings of uncertain character, which could not bo placed 
amongst other well-defined groups of Cryptogamia. To this family 
were at one time assigned forms of Piatomacea:, Dctmidae, Nostoc, 
and others. 

CHARA'CEAS, Charas, the Chara Tribe, a curious group of plants 
inhabiting poolB and slow streams, to which they comnmnicato a 
nauseous offensive odour, which is said to become a pestilential miasma, 
when, as in the Cumpagna of Rome, the plants are in great numbers. 
They are jointed leafless plants, with vorticillate branches, composed 
either of one or of several tubes adhering in bundles, and either 
encrusted with calcareous matter (Chara), or transparent (N della). 
The reproductive organs are of two kinds., Ono named a nucule, is 
an oval sessile spirally striated body, with a five-cleft apex, and a 
number of grains in its interior; this has been looked upon os the 
pistil, and has been soon to grow into a young plant. Tho other," 
called the globule, is a reddish body connsting of triangular scales, 
inclosing a mass of elastic wavy threads, and has been named an 
anther. 



Chara. 

a, A portion of tubular stem, showing the liases of a whorl of leaves; b, leaf, 
bearing the organs of fructification j c, a single organ of fructification, greatly 
enlarged; d, upright section of the bruit; r, plant germinating. 

The following is Schleiden’s description of these oigans:—“ On tho 
lateral branches, generally in the axis of the above-mentioned pai( of 
cells, five cells may be seon spirally wound round a thick maaH, and 
having their parallel extremities surrounded by a kind of pentagonal 
crown. From this thick granular mass a largo cell (spore) is formed, 
filled with large granules of starch, mucqs, and oil-globules, and with 
a substance that closely invests the spore-cells; and from being at 
first transparent subsequently becomes green or red, and finally black. 
The five investing cells then either become cartilaginous, and remain 
until the whole decays after gemination, or they are converted into 
a gelatinous state, and then speedily dissolved after the sporocarp has 
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fallen. Close below this sporooarp there may generally be seen, at 
the seme time, seated upon a short cylindrical cell; another cell, which 
is at first simple end spnerioal, but from which eight [query always 
eight ?] cells are gradually developed, which beaome flattened, and 
inclose a cavity that appears from its origin to be filled with a dense 
grumous mass. The eight cells expand into closely compressed radii, 
arranged side by side, increasing the circumference and depth of the 
whole body, whilst red granules are gradually deposited upon their 
inner wall. The dork contents are meanwhile developed into other 
cells, so that in the perfect organ a conical cell projects from the 
cell forming the pedicle into the cavity, and a cylindrical cell is 
formed from the middle of each of the eight cells of the wall. 
These new cells, which likewise contain pale-red granules, bear on their 
free extremity several spherical or truncated cylindrical cells, from 
which project many long filaments composed of minute cells. The 
spherical cells and the filaments form a dense coil in the centre of 
the cavity. In each separate cell of the filament we at first see a 
grumous mass, which however subsequently disappears, giving place 
to a spiral fibre coiled up in two or three turns, nnd which manifests 
a peculiar motion on escaping from its cell. These mysterious organs 
have, as yet, without any reason, been termed anthers." 

There is however an nnalogy between these organs and the so-called 
spermatoxoids of other Cryptngamia, that would lead to the inference 
that they perform the same functions. [Reproduction, Veoetabi.r.] 
In addition to these organs, Montague has recently described bulbilli 
ns present in the Characea, by which, he says, the species are 
frequently propagated. 

The Characea are also highly interesting on account of the facility 
with which they exhibit the circulation of their fluids, and because of 
the light they thus appear to throw upon some of the mom obscure 
of the phenomena of voggtftle life. If one of the tubes of a Ohara 
be observed under a prettysood microscope, by the aid of transmitted 
light, the fluid it contains Will bo distinctly Been to have a motion up 
one side of each tube, down the other, and then up again, after the 
manner of a jack-chain ; and this goes on continually ns long as the 
plant remains alive. No speatocle that we are acquainted with is 
more beautiful than this, if it is well seen with the aid of a good 
mioroscopo. This movement was first described by Amici. It has led 
to the examination Of other water plants; in most of which the same 
kind of circulation can be detected. The best account of these move¬ 
ments, with dmwiuga, is that published by V arley in the ‘ Transactions 
of the Microscopical Society,’ vol. ii. [Cyclosis.] 

Remains of Characea are frequently found in the fresh-water 
Tertiary deposits, but not lower down. The species are met with 
almost everywhere in stagnant water in Europe, Asia, Africa, North 
and South America, and Australia. They arc most prevalent in 
temperate climes. The species of Ohara are of no known use. The 
stems of the species which are calcareous often present beautiful 
examples of crystals of carbonate of lime. They are easily cultivated 
in glass vessels, whioh is often done for the Bake of examining their 
circulation under the microscopo. In the Ohara this can only bo 
done after removing the calcareous incrustation, but in Nitella it is 
seen without any preparation. The family has three genera and 
thirty-five speoies. Their relations ore evidently with the Alga on 
the one hand, and the Equisctacea on the othor. 

CHARA'DRIADAS, a family of Birds, placed by Mr. Vigors in the 
order Grallatores, or Waders. The genus Charaarius, including the 
Truo Plovors, the Dottrell, the Sea-Lark, the Sanderling, the Stone 
Curlew ( (Edicnemus), the Long-Legged Plover (Ilimanlopus), and the 
Spur-Winged Plover ( Oharadrivm spinosus), was placed by Limueus, 
in his 1 Systems Naturae,’ between the genera Tringa and Jlccurvi- 
rostra [Avoskt], in his ordor Oralla. 

Cuvier makes the family of Plovers (Les Pluviers,. Charadrius, 
Linn.), comprising those genera whioh want the hind toe, nnd have a 
moderate bill compressed and convex at the end, consist of two 
genera, (Edienemus, and the Plovers so called ( Charadrius , Linn.), 
embracing the Golden Plover, Charadrius Morinellus, G. Hiaticula, Ac. 
The Plovers are succeeded by the Vanneaux ( Vandlus, Bechet., 
Tringa, Linn.), consisting of Squatarola, Cuv., and Vandlus, Cuv.; 
which are followed by Uamatopus and Our so ri us; after which last, 
judging from external form, he places the panama ( Microdactylus, 
Geoff., IHcholopus, Ill.). [^Iariama.] - 

The following is Mr. O. R. Gray’s arrangemoftt. He makes the 
Charadriada the first family of the Grallatorcs. 

Sub-Family 1. (Edicnemintr . 

Genera. (Edienemus, Temm. (Charadrius, Linn.; Otis, Lath.; 
Pluvialis, Briss. i 

Bjyrhinus, Ill. ((Edienemus, Shaw; Charadrius, Lath.). 

Sub-Family 2. Cursorina. 

Genera. Cursorius, Lath. (Charadrius, Gm.; Tachydromus, Ill.; 
OreophUus, Gould). 

Ortygodes, Vieill. (Hemipodius, Sw .; Orlygis, Steph.). 

Pluvianus, Vieill. (Charadrius, Gm.; Cursor, Wttgl.; Ilyas, Gloger; 
Ammoptila, Sw.; Cheilodromus, Rtipp.). 

Sub-Family 8. Charadriasut. 

Genera. Glareola, Briss. (Hirundo, Linn.; Trachtlia, Scop.). 
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Squatarola, Cuv. (Tringa, Gm.; Pluvialis, Bliss.; VancUus, Bechet.; 
Charadrius, Pall.). - 

Vandlus, Briss. (Tringa, Linnama; Charadrius, Wagler; Gavia, Klein). 

Erythrogonys, Gould. < 

Philomachus, Mcehr. (Parra, Gmelin; Vandlus, Gmelin; Hoplo- 
pterus, Bonap.). 

Charadrius, Linn. (Pluvialis, Ray). 

Eudromias, Boie (Charadrius, Linn.; Pluvialis, Briss.; Aforincllus, 
Gesn.). 

Hiaticula, Mochr. (Charadrius, Linn.; Pluvialis, Briss.; Alyialilc*, 
Bole). 

Pipis, Licht. (Charadrius, Licht.). 

Anarhynchus, Quoy and Gaim. (Seolopax t Raffles). 

Sub-Family i. Hirmatopina. 

Genus. Hamatopus, Linn. (Ostralega, Brips.; Scolopax, Scop.). 

• 

Sub-Family 5. liromadinrr. 

Genera. Dramas, Payk. (Erodia, Stanley; Corrira, Briss. ?) 

Esacus, Less. (Carvanaca, llodgs.). 

We how proceed to the consideration of some of the forms 
included in this family. 

Tho first family of the order Grallatorcs, according to Mr. G. R. 
Gray’s arrangement, is the Charadriadrr, whioh are divided by him 
into the following sub-families and genera:— 

In illustration of this family we select principally tho species 
inhabiting the British Islands. 

IEdienemus crepitans, the Great Plover. It is the Otis (Edienemus, 
Pennant; Charadrius (Edienemus, Montagu; Oidicnemus Bcllonii, 
Fleming. It is also known by the common name of tho Norfolk 
Plover. It is the Ostardeau of Belon; Le Grand Pluvier, on Courlis 
de Terre, of tho French; Gran Pivieri, Curlotte, Ciurlul, and Oiurlovl 
of the Italians; Lerchengrauo Rcgenpfeifer, Grosser Brachvoge], and 
GroBso Bragvogel oder Gluth, of the Germans, among whom it is also 
called Triel, or Griel, according to Gcsnor, who thinks that it is tho 
Charadrius of Aristotle; the Glin-braff of tho ancient British. This 
genua connects the Bustards and Plovers. 



Head nnd loot of (Edienemus . 

Mr. Gould, who’concurs in this view, observes that lie has often 
had occasion to remark, that while the normal or typical groups ore 
abundant in species, the aberrant forms, which appear to be created 
for the purpose of filling up the intervening chasms, are restricted 
for the most part to a limited number of species: thus whilo the 
Bustards and Plovers comprise a vast multitude of species, the genus 
(Edienemus contains at most but five or six species, and these con¬ 
fined entirely to the regions of the Old World. (‘ Birds of Europe.’) 

The following is the character of the genusBill strong, neariy 
straight, rather depressed towards the tip; culraen elevated, lower 
mandible angulated; nostrils longitudinal, pierced through and 
through the horny part of the middle of the bill, and most open 
anteriorly. Tarsi long; three toes, all before, united as far as the 
second Joint by a membrane which skirts their edges. Wings 
moderate; first quill shorter than the second, which is longest. 

The only British example of the gehus is the Great Plover. It has 
all the upper ports of a. reddish ashy-brown, with a longitudinal 
dash on the middle of each feather; space between the eye trad the 
bill, throat, belly, and thighs, pure white; neck and breast slightly 
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coloured with reddish and speckled with longitudinal brown streaks; 
a longitudinal white band on the wing; towards the middle of the 
first quill a great white dash, and a very small one on the interior 
barb of the second; lower tail-coverts ruddy; quill-feathers, except 
those of the middle, terminated with black; base of the bill bright- 
yellowish, the rest black ; naked skin round the eyes, iris, and feet, 
pure yellow. Length from tlio bill to the feet 16 indies 2 lines. 
Hale and Female. 



Great Plover (<TJdicncmut crfjritmu). 


Mr. Keith Abbott; and the localities attributed to it by M r. Gould 
are Europe and Africa, but not India. (‘ Zool. Proa,’ 1834.) Col. 
Sykes however had previously recorded it among the birds of the 
Decaw : at least he says "there is no visible difference between the 
Dalchun and British species.” (‘Zool. Proc.,’ 1832.) If it be the 
Charadriut Kervari of Hasselquist, which Linnsous and most authors 
suppose it to be, that traveller describes it as inhabiting Lower Egypt, 
near the sepulchres, and in the deserts. In Britain it arrives early in 
the spring. The following is the earliest period recorded by White:— 
“ the 27th of February, 1788, Stone Curlews wero heard to pipe; 
and on March 1st, alter it was dark, some were passing over the 
village, as might be perceived by their quick short note, which they 
use m their nocturnal excursions by way of watch-word, that they 
may not stray and loso their companions. Thus we see that retire 
whithersoever they may in the winter, they return again early in the 
spring, and are, as it now appears, the first summer birds that come 
back. Perhaps the mildness of the season may have quickened the 
emigration of the curlews this year." They are seldom Been after the 
beginning of October; but Markwick states that ho received on the 
31st January, 1792, a bird of this species which had been recently 
killed by a neighbouring fanner, who said that he had frequently 
seen it in his fields (Sussex) during tho former part of the winter. 
This, perhaps, adds Markwick, was an occasional straggler, which, hy 
some accident, was prevented from accompanying its companions in 
their migration. As the autumn advances, these birds collect into 
flocks, soon after which they leave this country. Norfolk, Suffolk, 
Kent, and Hampshire seem to bo the favourite counties of the Stone 
Curlew ; but it occurs, though rarely, in the Yorkshire Wolds, higher 
than which it does not seem to go in those islands. Mr. Selby says 
that he never met with it or heard of it in the more northern English 
counties, nor in Scotland. It doe/not oc*r in Mr. Thompson's Irish 
list in the ‘Zoological Proceedings.’ 

The Great Plover is a delicate bird for the table. 

In the * Portraits d’Oyseaux,’ the following quatrain well describes 
the bird and the reason for the name given to it by Belon:— 


Such is Temminck’s description of the adult bird; but the plumage 
varies in some individuals. For instance, in the specimen figured 
and described by Gould, in bis ‘ Birds of Europe,’ there is an obscure 
bar of white above and below the eye, and the ground-colour of the 
flanks and under surface is statod to be yellowish-white; whilst the 
yollow toes and feet ore noticed os having a tinge of green. 

Tho young birds have the colours lesa distinct, and are detected 
at the first glance by the highly dilated form of the upper part of 
the tarsus and by the size of the knee-joint. Temminck, who gives 
this description, adds that this form of the tarsus exists in the young 
of the year of all species of birds with long slender legs, but is 
particularly remarkable in the young (Edienemi. 

Rapid oh foot, powerful in flight, which it executes in wide circles, 
and haunting downs and open places, this species is in general 
approached with difficulty by the sportsman, though it will often 
squat in places favourable to its colour, till it is almost trod on. 
Their shrill evening cry' pierces the ear, and may be heard nearly a 
mile in a still night. Slugs, worms, reptiles, and, some say, mice are 
oaten by them; but tho two former seem to be their favourite food. 
White, in a letter to Pennant, dated 30th March, 1768, says, “ I 
wonder that tho Stone Curlew (Ckarculriut (Edicntmus) should bo 
mentioned by writera as a rare kind : it abounds in all the campaign 
arts of Hampshire and Sussex, and breeds, I think, all the summer, 
aving young ones, I know, very late in the autumn. Already they 
begin clamouring in the evening. Thoy cannot, 1 think, with any 
propriety be called, as they are by Mr. Ray, 1 circa aquas versontes;’ 
for with us, by day at least, they haunt only the most dry, open, 
upland fields, sod sheep-walks, far removed from water: what they 
may do in the night I cannot Bay. Worms are their usual food, but 
they also eat toads and frogs." No nest receives the eggs, which are 
two or three in number, of a light brown or dirty white, with dusky 
blood-coloured blotehes and streaks. “It lays,” says the author of 
the ‘ History of Selborne,’ “ its eggs, usually two, never more than 
three, on the bare ground, without any nest, in the field; so that tho 
countryman, in stirring his fallows, often destroys them. The young 
run immediately from the egg, like partridges, Ac., and are with¬ 
drawn to some flinty field by the dam, where they soulk among the 
stones, which are their best security; for their feathers are so exactly 
of the oolour of our gray-spotted flints, that the most exact observer, 
unless he oatches the eye of the young bird, may be eluded. . 
(Edic netuiM is a most apt and expressive name for them, since their 
legs seem swollen like, those of a gouty man. After harvest I have 
shot them before the pointers in turnip-fields.’’ In his Manuscript the 
same author remarks that they seem to descend in the night to 
streams and meadows, perhaps for water, which their upland haunts 
do not afford them. 

Geographical Distribution.—Europe generally, where it seems to 
be migratory in many parts, in Britain and Germany for instance. 
Temminck notes it as abundant in the south of France (in which 
oountry Belon found young ones that could not fly at the end of 
October), Italy, Sardinia, the Greek Arohipelago, and Turkey. It is 
also found in Asia and Africa. It occurred among the Trebisond 
collection of birds presented to the Zoological Society of London by 


“ L'on peut nommer ce*tuy-cy Ostnrdcau, 

Piircequ’il c»t approchnnt dc rOivtunlp. 

(Jut sous le ply dca genoux l'os rogardc, 

Lc trouve gros plus qu’ fc nul autre oyseau.” 

Cwrsoriua. Bill as long as bead; mandibles arched, and compressed 
towards their extremities; base depressed; tip sharp aiul entire; 
nostrils basal, oval, with an oblong lateral opening. First quill 
longest Legs long; three front toes separated throughout; middle 
toe much the longost, with a serrated claw. 

O. Tcmminckii, Black-Bellied Courier, Swainaon. Tho following is 
Mr. Swoinsou’a specific character and description:—“Cream-coloured 
brown; top of the bead and breast ferruginous, nuchal collar double; 
the lower, with the quills and middle of tho body, black; the upper 
aud the sides of the body white. Total length from tho bill to the 
tail eight inches; bill one inch from the gape, and half from the end 
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C. IaabcUinut, Meyer* ffemminck; C. Europatut, ‘Ind. Orn;’ C. 
GaUictu, Qmelin; Le Courvite, Buff; Crealh-Coloured Plover, 
Latham ; Cream-Coloured- Courser, Pennant; Cream-Coloured Swift- 
Foot, Selby. It baa been Been in France and England, but only as an 
occasional visitor. Thus we find (Mont. ‘ Orn. Diet.’) that one was 
killed in Franoe, where it was seen to run with great swiftness; ano¬ 
ther was shot near St. Alban's in East Kent, the seat of William 
Hammond, Esq., on the 10th of November, 1785, and he presented 
the prize to Dr. Latham. Mr. Hammond first met with it on some 
light land-; and so little fearful was it, that having no gun with him 
at that time he sent for one, which did not readily go off having been 
charged for some time, and, in consequence, he missed his aim ; the 
report frightened the bird away, but after making a turn or two, it again 
settled within a hundred yards of him, when he was prepared with a 
second shot, which killed it. He observed it to run with incredible 
swiftness, considering its size, and at intervals to pick something from 
the ground : it was so bold as to render it difficult to make it rise in 
order to take a more secure aim on the wing. The note was unlike 
that of any known bird. Colonel Montagu says that one was shot in 
North Wales in the year 1798, and preserved in the collection of the 
late Professor Sibthorp at Oxford. Mr. Atkinson, author of ‘The 
Compendium of Ornithology,’ was also in possession of a specimen 
shot at Notherbv, in April, 1816. 

Another of these birds was taken in Austria; and the young bird 
in the Darmstadt Museum, alluded to by Temminck, was probably 
killed in Europo. Mr. Fox (‘ Zool. Journal,’ vol. iii., p. 492) records 
the death of one shot on the 15th October, 1827, under Timberwood 
Hill, in Chamwood Forest, Leicestershire, by a tenant of Mr. T. Gis¬ 
borne; He described it as coming flying over his head, uttering a 
cry with which he was u nacq uainted, and it settled near him. Some 
idea of the enormous pridBlrhichVere at ono timo given by collectors 
for rare birds killed in Britain may be formed from the sum which 
Dr. Latham’s specimen produced: Mr. Fox says it was purchased for 
83 guineas. 

Glareola, Brisson. Bill Bhort, hard, convex, curvbd for upwards 
of half its length, and compressed towards the point. Nostrils 
at the sides of the base, oblong, and obliquoly cleft. Legs 
feathered nearly to the knee; toes, three before and one behind, the 
outer united to the middle one by a short membrane; claws long, 
and drawn to a fine point. Wings very latge, the first quill-feather 
the longest. Toil more ar less forked. (Gould.) 

Example, O. Pratincnla (Hirundo Pratincola, Linnaeus), the Collared 
Pranticole. Both male and female when old have the summit of 
tho head, nape, back, scapulars, and coverts of the, wings gray-brown; 
throat and front of the neck white slightly tinged with red, which 
colour is encircled or framed, as it were, by a very narrow black 
bond, which ascends towards the comers of tho bill; space between 
the eye and the bill black; breast whitish-brown; under coverts of 
the wings chestnut-red; lower parts white, clouded with reddish; 
coverts of the tail and origin of the caudal feathers pure white, the 
rest blackish towards their end; bill black, red at its base, iris 
reddish-brown; naked circle round the eyes bright-red; feet reddish- 
ash. Tail very much forked. Length rather more than 9 inches. 
(Temm.) 

In this state it is the Perdrix de Mer of Brisson, Ac. j the Peidrix 
de Mer Ordinaire et h Collier of Gerard; Austrian Pratincole of 
Latham; Das Kothfiissige Sandhuhn of Beohstein; Das Oestrichische 
H disbond, and Sildliche Sandhuhn, of Brehm ; and Pemice di Mare 
of Savi. 

Varieties.—The gray-brown brighter or deeper: the white of the 
throat more or leBs clouded with reddish or bnght russet; the gular 
block band more or less intense in oolour, and often agpompanioa by 
a very Bmall white line. The band too is often only indicated by 
small black spots. (Temm.) 

When young the upper parts are brown-ash, clouded with deeper 
undulations and whitish borders; throat tarnished white, surrounded 
with brown spots disposed so os to replace the band whioh surrounds 
this port in the old buds; breast and belly deep gray with brown 
spots, but sometimes without spots; the tail less forked, and tjie 
lateral feather much shorter than in the old. 

In this state it appears to be La Perdrix de Mer h Collier, la grise, 
la brune, et la Giarofe of Sonnini, of Buffon; La Perdrix de Mer des 
Maldives, de Coromandel, et de Madras, of Sonnerat; Das Braun- 
ringige Sandhuhn, and Gefleckte Sandhuhn, of Bechstein; and Collared 
and mrther varieties of Pratincole of Latham. » 

“The genus Glareola," says Mr. Gould in his great work on the 
‘Birds of Europe,’ “appears to be strictly ooniined to the Old World, 
no transatlantic example having ever been discovered, nor indeed are 
wo aware of any form in the ornithology of America which at all 
approaches the present. Three species are all that are as yet disco¬ 
vered. Of these, two (the G. grdUaria and the G. lactea) are peculiar 
to the eastern provinces of Asia and Africa; the other, the bird now 
before us (G. torquata), is spread throughout the warm and temperate 
regions not only of these continents, but Europe also ; hence it would 
seem as if nature endeavoured to make up by extent of habitat for the 
limitation of spocies. Still however, although thus diffused, the 
Prantinoole may be said to be truly a native of the eastern provinces 
of. Europe on the Asiatic borders, and especially Hungary, where 


wide tracts of morass and flat lands, abounding in lakes both fresh 
and Bajine, and traversed by mighty rivers, afford it food and security. 
‘In Hungary,’ bays M. Temminck, ‘among the immense morasses of 
the laken Neusidel and Balaton, I have been in the midst of many 
hundreds of these .birds;’ and we might add that it is no less 
abundant in Western Tartary. In England it is only an occasional 
visitor; but in Germany, France, and Italy, it is a bird of periodical 
occurrence.” 

M. Temminck, in the last part off his ‘ Manuel,’ states that it breeds 
in Sardinia, and that it ia very abundant in Dalmatia, on the borders 
of the lake Boccagnaro, on its spring passage. The eggs ho describes 
as being yellowish-white. “ With the long wings and forked tail of 
the swallow "—we again quote Mr. Gould—“ the Pranticole possesses 
that rapidity and power of flight for whioh the bird is so remarkable. 
It takes its food, which consists of insects, and especially such as 
frequent marshes and the borders of rivers, while on the wing, 
darting along in the chase with the rapidity of an arrow; nor is it 
less distinguishable for celerity on the ground, and often catches its 
prey as it nimbly runs along. This, elegant and graceful bird 
incubates in the concealment afforded by reeds, osiers, and tall 
herbage, laying three or four white eggs.” A pair of Pratincoles 
were shot at Yarmouth in 1827; another in Wilbrohan Fen in 
Cambridgeshire in 1835; and a specimen at Blakeney in Norfolk, in 
May, 1845. 



Collared Pratincole (Glareota Pratincola). 

Squatarola, Cuvier. Bill rather strong, cylindrical, straight, nearly 
as long as the head; the tip or homy purt about half the length of 
the whole bill, tumid and arched, with tho tornin bonding inwards; 
r >nanl grooves wide, half the length of the bill; mesorhinium 
depressed below the level of the tip; nostrils longitudinally pierced 
in tho membrane of the groove, linear, oblong. Wings rather long, 
acuminate, with the first quill-feather the longest. Legs slender, of 
mean length, nakod above the tarsal joint; feet four-toed, three before 
and one behind ; front toes joined at their base by a membrano, that 
portion of it between the outer and middle toe being the longest; 
bind toe very small or rudimental; tarsi reticulated. Plumage wrick, 
dose, and adpressed. (Gould.) 



Head and Foot of Squatarola. 

S. cinerea (Trmga Squatarola, Linn.), the Bastard or Gray Plover. 

Adult Mnle and Female, Winter Plumage.—Front, throat, middle 
of the belly, thigh, abdomen, and upper covertB of the toil, pure 
white; space above the eye, front of the neok, sides of the breast and 
sides, white, varied with brown and ashy spots; upper parts blockish- 
brown, variegated with greenish-yellow spots, but the whole of the 
feathers terminated with ash-colour and whitish; long internal 
feathers of the wings deep black; lower coverts of the tail marked 
on their external barbs with small diagonal brown bands; tail white, 
but reddish towards the end, striped with brown bands, whioh are 
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pule and few, and placed on the lateral feathers; bill block ; iris 
blackish; feet ashy-black. Length rather more than 10 inches. 

Adult Male and Female, in their Spring or Nuptial'Plumage.— 
Space between the eye and the bill, throat, sidos and front of the 
neck, middle of the breast, belly, and sides, deep black; front, a large 
band above the eyes, lateral parte of the neck, side of the breast, 
thighs, and abdomen, pure white; nape variegated with brown, black, 
and white; occiput, back, scapulars, and coverts of the wings, deep 
black; all the feathers of these pdtts terminated by a large space of 
pure white; large white spots on the greatest of the wing-coverts and 
on the Bcapularsj oblique black bands on the lower tail-coverts; 
feathers of the middle of the tail striped with white and black. 

The young before the moult resemble more or less the adult birds 
and the young in winter; the front, space above the oyo, sides of tho 
neck, and sides are variegated with larger but paler Bpota; upper 
parts of a bright-gray tint varied with whitish, also a little whitish 
at tho extremity of the quills; transverse bands of the tail gray. 
(Tewm.) 

In the first of these states of plumage the bird is the Tringa 
Sqmitarola, Gmol.; Le Vanneau Varid, Buff.; and Gray Sandpiper, 
Lath. Syn.’) 

In the second it is tho Vanettus melanogaster, Bech.; Tringa 
Helvetica,, Omel. : Charadriiu apricarius, Wils.; Le Vanneau Suisse, 
Buff.; Swiss Sandpiper, Lath.; and Schwarzbauohiger Kiebiz, Meyer. 

The young before the moult are Tringa Sgoatarola, var., Omel. ; 
Le Vanneau Pluvier, and Vanneau Gris, Buff.; Gray Sandpiper, 
Lath.; and Schwarzbauchiger Kiebiz im Horbstkleide, Meyer. 

M. Temminck, who gives these synonyms, remarks in his ‘ Manuel,’ 
that at the two epochs of the moult, individuals are found which 
have the deep black of tho lowor parts sprinkled with some white 
feathers, or when the white predominates it is variegatod with some 
black feathers. The birds in winter plumage and the young may, he 
observes, be easily distinguished from those of the Golden Plover, 
first by the proscnco of tho posterior toe, and secondly by the long 
black feathors which are found inside of tho wings, near the body ; 
the rest of the plumage differs so little at these epochs, that one 
might be easily mistaken. 

This Bpecies is the Chmadrim hypomelas of Wagler, and the Gray 
Squatarole of Shaw. It appears to bo the Pluvier Gris of Belon, and 
in tho ‘ Portraits d’Oyseaux,’ &c., is the following loyal quatrain under 
the figure of the bird :— 

“ De nuict sculct, dc jour cn compagnle, 

Vu lc Pluvier sujrvant non appellcur. 
l’ar la voit-un, que e’est bien lo mclllcur, 

Qu’unc gent suit pur un roy gouvcrncc.” 

M. Temminck, who, in the fourth part of his ‘ Manuel’ (1810), 
protests against the generic separation of this form, not without 
a passing but sweeping censure on “toutos les autres coupes nou- 
velles,” adds to the- synonyms Squatarola varia et Helvetica, Brehin.; 
Kiobiz Ucgenpfeifar, Naum; Pivicressa, Savi; and Sprackliug Vipa, 
Nils. 

In Britain, where this bird is not numerous, and principally known 
as a migratory species, it is found on tho coast “ in oozy bays, or at 
the mouths of rivers,” where it feeds upon worms, marine crustaceans, 
Ac. The bird runs well, and its whistle is like that of the Golden 
Plover, but not bo shrill. If killed in good season it is dolicious for 
tho table. The nest is of tho most rudo construction. A shallow 
depression in the earth is lined with a few pieces of dried bents or 
straw, 'and there four eggs generally, which are oil-green blotched 
with black, are deposited. According to Wilson and Nnttall, this 
Plover has often in the temperate parts of the United States two 
broods in a season, though it has only one in Massachusetts, where 
their nests are of rare occurrence. During the summer both young 
and old feed much upon various kinds of berries, particularly thoRo 
of the early bramble, called dew-beiries, and their flesh is then highly 
esteemed. About the lost week in August they repair with their 
young to the borders of the sea-coast, whore they assomblo in great 
numbers, feeding on small shell-fish, shrimpB, and other small mariuo 
animals. Grasshoppers and other insoets that abound iu the fields 
are also eaten by them. “They are,” says Nnttall, “ extremely shy 
and watchful, uttering a loud rather plaintive whistling note as they 
fly high and circling iu the air, and are bo often noisy, particularly in 
the breeding season, as to have acquired among many of the gunners 
along the coast the name of the Black-Bellied Killdoer. They usually 
linger round the sea-coast in the Middlo States till the commencement 
of November, when the frosts beginning sensibly to diminish their 
prospect of subsistence, they instinctively move off towards the south, 
proceeding probably at this time under tho shade of twilight, as moving 
{looks are nowhere, as far as I can learn, seen by day. About the 
middle of September, in the marshes of Chelsea (Mass.) contiguous 
to the beach, they sometimes assemble at daybreak in flocks of more 
than a thousand individuals together, and soon after disperse thern- 
selves in companies on tho shores, to feed upon the small shell-fish 
and insects (Crustacea). This crowding instinct takes place 

a short time previous to their general migration southward." (‘ Manual 
of the Ornithology of the United States and Canada.’) 

The Gray Plover is found in all the temperate countries of Europe. 
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More abundant in,Franco than in Gcrmidiy; rare in Switzerland; 
common enough in the islands and on the coasts of Holland. Abun¬ 
dant iu summer in tho regions of tho Arctic Circle and of Oriental 
climates, where it breeds. M. Cantraino killod a young one in the 
Strait of Boniface, (Temm.) Dr. Von Siebold and M. Burger saw it 
in Japan, and M. Temminck states that ha hag seen individuals from 
that locality in both mimmor and .winter plumage. Sir John Riehnrd- 
son, who notices it os tho Toolee-areeoo, or Tooglee-aiah, of the 
Esquimaux, says that it is observed in the Fur Countries jn similar 
places to those frequonted by tho Golden Plover, though it is not 
equally common, and that it breeds in open grounds from Penn¬ 
sylvania to the northern extremity of tho continent. He describes a 
specimen killod at Hudson's Bay (lnt. 57") in August 1822. Captain 
James Ross, in the Appendix to Sir John Rohr's ‘ LnHt Voyage,’ 
observes that it was more rarely met with than the Golden Plover, 
but was found breeding near the margins of the marshes immediately 
to the south-west of Fury Point iu considerable numbers. Some 
specimens were also obtained near Felix Harbour. It is met with in 
Egypt, and upon the confines of Asia, in Siberia, Ac. (Selby.) Tho 
lost-quoted author states that iu Britain there are a few stations 
on the const of Northumberland where it is found during the whole 
winter, but only in families or small flocks. It generally arrives about 
the middle of September, sometimes even earlier, he adds, at which 
time several of the old birdH still retain a part of their summer 
jdumago. In the month of May they go northward. Mr. Gould says 
that they appear in the greatest abunilauco in this country while 
performing their periodical migrations in the months of April and 
May along tho coasts of Lincolnshire, Norfolk, Suffolk, Essex, and 
Kent. (‘ Birds of Europe.’) 



Gray Plover or Gray Lapwing (Sqnatarola cinerea ). 
a, Spring plumage; t. Winter plumage. 


Vandlus (Briss.). Bill shorter than the head, straight, slightly 
compressed, the points of both mandibles homy and hard 1 . Nasal 
groove wide, and reaching as far as the horny tip. Nostrils basal, 
linear, pierced in the membrane of the nasal, groove. Legs slender, 
with the lower part of the tibise naked. Feet 4-toed, three before 
and ono behind, united at the base by a membrano ; hind too very 
short, articulated upon the tarsus. Tarsi reticulated. Wings ample, 
tuberculatod, or spurred. Tho first three quill-feathers notched or 
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suddenly narrowed towards their tips, and shorter than the fourth 
and fifth, which are the longest. (Gould.) 

V. cristatus (Trinya Vanelliu, Linn.), the Peewit, or Lapwing. The 
male in winterplumage hostile occipital feathers very long, loose barbed, 
and curved upwards. Top of the head, ci est, front of the neck and breast, 
glossy black; upper parts deep green with brilliant reflections; sides of 
the neck, belly, abdomen, and base of the tail, pure white; tail-feathers 
terminated by a large black space, with the exception of the external 
feather; lower coverts ruddy, bill blackish; feet red-brown. Length 
rather moire thau 12 inches. The female has the black of the throat 
and breast less deep. The young before the moult have the occipital 
crest shorter; some blackish colour below the eyes j the throat varied 
with black and ashy brown; all tho feathers of the upper and lower 
ports terminated withochreous yellow; feet ashy-olive. The spring 
or nuptial plumage is scarcely distinguishable by the greator bril¬ 
liancy of the reflections on tho bock and wings, and by the deepor 
intensity of the block of tho throat and breast. Thu crest however 
is longer, and the colour of the fuut bright reddish. 



Hcud and foot of Peewit, or Lapwing (Vandlus cristatus). 


Accidental Varieties..Pure white. Yellowish white with faint 

indications of the deeper colours. One or other part of the body 
speckled with white feathers. (Temm.) 

This species is Lo Vannoau of the French ; Paoncolla Commune of 
the Italians; Oehaubto Kiobiz of the Germans; I)e Kiovit of the 
Netherlands™; Peaseweep, Peewit, Bosturd Plover, Lapwing, and 
Wype, of the British; Comehwigel of the Welsh. It is also the Wipa, 
Kowipa, and Blicoka, of the Swodos; Vibe and Kivit of the Danes; 
and, according to Belon, Af( of the Greeks (Aristot., ‘ Hist. Anim.,’ 
viii. 3); Fuvonzino and Parnichello of the Italians; and in some 
provinces Dixhuit and Papochiou of the French. 

The habits of this species very much resemble those of tho other 
Plovers, and the arts by which the parents try to 'leadfcither dog or 
man from their eggs or young by counterfeiting the gait of a wounded 
bird, Ac., are os well if not butter known ns the Btratagoms of its 
congeners on the lik8 occasions. This is tho bird which furnishes the 
plover's eggs of tho Londou market; and thoso who rob the nest are, 
it is said, careful not to take all, hut they leave one or two, so as to 
induce the bird to go on laying, which she goneraliy does to make up 
her number. The full compliment, when the bird is not robbod, is 
generally four, and they are olive-coloured, spotted and blotched with 
black. That part of the egg which is usually called the white (the 
albumen) is transparent when boiled, and has somewhat of a bluish 
tinge. The nest, if nost it maybe called, is the baro earth. It haunts 
the borders of rivera, lakes, plains, and marshy places, and is generally 
to be found near the sea-shore in the winter. This part of its habits 
well agrees with those described as proper to Aristotle’s Ai.c, accord¬ 
ing to the reading givon by Belon. This elegant hint seems to have 
beea as much esteemed by the French for the table as by our own 
countrymen. In the ‘ Portraits des Oyseaux ’ the following quatrain 
appears under the figure of the bird :— 

“ Voy cy donrai le portraiot du Vancau, 

Et le voyunt, pourrae ta veuo paistro; 

Mals si tu vculx d’un bon morccau repaistro 
11 y a peu do melUeurs oyseaux d'eau.” 

In the ‘Northumberland Household-Book,’ ‘Wypes’ are charged 
at one penny each, and they are among the birds admitted to his 
lordship’s own ‘ rnees.’ * 


The Peewit is spread over the whole of Europe, and is particularly 
plentiful in Holland. Hr. Gould states that he liae seen specimens in 
collections from India and Africa. It is noted by Messrs. Dixon and 
Ross as occurring in great numbers near Krzeroom, arriving at the 
end of March, and departing at the end of November. During the 
summer it frequents the river (Kara-Su, or .northern branch of the 
Euphrates), but on its arrival, and previous to its departure, it is 
found in moist fields. The native name is Kiz-Cooshdo (Maiden’s 
Bird), or Kahmaum Cooshdo (Bath-Bird). Vandlus Keptuschka, and 
Oharadriut "MorineUus and C. minor wore found by those gentlemen at 
the same locality. (‘ Zool. Proc.,’ 1839.) It appears in the ‘ List of 
Birds’ seen in Japan, by Dr. Von Siebold and M. Biirger; and 
Temminck states that individuals from that locality differ in nothing 
from those of Europe. 



Peewit, or Lupwlnx (Vandius cristatus). 


This species is confined to the Old World ; but Captain P. P. King, 
R.N., has described a second species from the Straits of Magalhaens. 
It is figured in tho * Illustrations of Ornithology,’ under the name of 
Sijiuitarola cincta. 

Philomarhus, tho Spur-Winped Plover. It is the Philomath,u* 
spinorus (Charatlrius spinosns, Linn.; Plavialis Seneyalcnsis armata, 
Brigs.; Pluvianus spinosns, Gould.) 



When the male and female are in perfect plumage all the summit 
of tho head and oociput, throat, front of tho neck, breast, sides, quills, 
and three-fourths of the toil ore block; region below the eyes, lateral 
base of the bill, sides of the neck, nape, long feathers on the sides, 
inside of the wings, tho whole border of the wing, thighs, abdomen, 
rump, and first fourth of the origin of the tail, pure whito; the whole 
of tho mantle, quills nearest the body, os well as all the coverts, gray- 



CHARADBIADA3. 


CHARADRIADA?. 


840 


PRO 


brown, more or lens deep or umber-colour; two lateral feathers of the 
toil terminated with white. Length 10 to 11 inches. 

This is Le Pluvier h Aigrette, he Pluvier Huppd do Perse, and the 
Pluvier Arrnd du Sonognl, of Buifon; Spur-Winged and Black-Breasted 
Indian Plover of Latham. 

Little or nothing is known of the habits of this species, with the 
exception of what we loarn from l)r. Latham, who says that it inhabits 
Russia, and is frequent near Aleppo, about the river Coie. “ The Spur- 
Winged Plovers,” says he, “are very numerous and exceedingly noisy, 
have a hasty and continual movement of the head ami neck, drawing 
them up briskly, and then stretching them quickly forward, almost as 
if they were making hasty and eager bows.” 

M. Temminck gives Egypt and Senegal as the habitat of this bird, 
and says that it shows itself accidentally in Italy, but is said to be 
more common in the islands of the Grecian Archipelago. In Greece, 
ho adds, great numbers are found ; and Professor Nordmann killed 
one in Russia. 

Charudviu# (Linn.). Bill slender, straight, compressed, shorter 
than the head; nasal furrow prolonged more than two-thirds; man¬ 
dibles enlarged towards the tip. Nostrils basal, jagged, cleft longi¬ 
tudinally in tho middle of a large membrane which covers tho nasal 
fossa. Toes three, directed forwards, the external united to the 
middle one by a short membrane; tho inner toe free. Tail square 
or slightly rounded. Wings moderate, first quill-fcatlier longest. 
(Gould.) 



Head and foot of Golden Plover (Chnrndrius piui'iaHn). 

C. phirialix (Linn.), tho Golden Plover. The old male in winter 
plumage has the top of the head, as well as all the upper parts of 
the body, wings, and tail, sooty black, marked with large spots of 
golden yellow, disposed on the borders of the barbs of tho feathers; 
sides of tho head, neck, and breast varied witli ashy brown and 
yollowish spots; throat and lower parts white; quills black, shafts 
white towards tho end; bill blackish; feet deep ash-colour; iris 
brown. Length rather more than 10 inches. 

The young of tlie year have tho upper parts ashy black with spots 
of yellowish ash. (Temm.) 

In this garb the birds are, according to Temminck, C. pluvial™, 
Omel.; O. auratux, Suckow ; Le l’luvier Dord, Buff.; Golden or Green 
Plover, Lath; Goldregenpfeifer, Bechst.; l’iviere Dorato, of the ‘ >Slor. 
dogl. Ucc.’; Goud Pievior, Hepp. 

The old male Rial female in summer or nuptial plumago have the 
upper parts deep black; over all tho bordors of the feathers aro dis¬ 
posed small spots of a very bright golden yollow; front and space 
above the eyes pure white; lateral parts of the neck white also, but 
varied with great black and yellow spots; throat, front of the neck, 
and nil the other lower parts, deep black. 

White and black mingled aro often seen on tho lower parts of tho 
feathers during the moult. This livery is always to lie Been on the 
young birds, even after their first spring moult. (Temm.) 

In this state the bird is, according to M. Temminck, C.apricariut, 
Gmel.; Lo Pluvier Dord h Gorge Noire, Buff.; Alwargriin Plover, 
Lath. 

In the fourth part of his ‘ Manuel,’ M. Temminck adds the following 
synonyms: — C. auratuu, Naum.; Der Platkdpfige, Hochsternige, 
Mittlere, nnd Hochkopfige Goldregenpfeifer, Brelim.; Brockfogel, 
Nils.; and Ploiere, Savi. 

This species is also Le Pluvier Guillemot of Belon (who says that 
it is named Pluvier, “ pour ee qu'on le prend mieux cn temps pluvieux 
qu’on nulle autre saison," and he gives an amusing account of the 
mode of taking these birds by the peasants) ; Der Reehte Brachvogel 
of the Germans; Hawk’s Eyes of the Hudson’s Bay residents (?); 
Cwttyn yr aur of the ancient British. 

Mr. Selby gives a most correct and interesting account of the habits 
of the bin! in this country About the end of May or beginning of 
June the females begin to lay, making but a little artificial nest, a small 
depression in the ground amidBt the heath being generally taken 
advantage of, and lined with a few dry fibres and stems of grass. 
The eggs are four in number, rather larger than those of the lapwing, 
of a cream-yellow inclining to oil-green, with large irreguhSr confluent 
blotches or spots of deep umber-brown. The young, when excluded, 
are covered with a beautiful particoloured down of bright king’s 
yellow and brown. They quit the nest as soon as hatched, and follow 
their parents till able to fly and support themBelvos, which iB in tho 


course ot a month or five weeks. Tue old birds display great anxiety 
protecting their young brood, using various stratagems to divert 
the attention of an enemy; among ethers, that of tumbling over, as 
if unable to fly, or feigning lameness, is most frequent, and appears 
indeed to be tile instinctive resort of those birds that construct the 
nest and rear their young on the ground. When aware of an intruder 
near, the female invariably runs to some distance from her nest before 
Bhe takes wing, a mnnccuvrc tending to conceal its true situation ; nnd 
the discovery of it is rendered still more difficult by the colour and 
markings of tho eggs assimilating so closely to that of the ground and 
surrounding herbage. The usual call-note of the Plover is a plaintive 
monotonous whistle, by imitating which it may frequently be enticed 
within a very short distance. In tho breeding season a more variod 
call is used, during which it flies at. a groat elevation, and continues 
soaring round for a considerable time. Towards the end of August 
these birds begin to leave the moors (having there congregated in 
large flocks), and descend to the fallows and the newly-sown wheat- 
fields, where an abundance of their favourite food can be readily 
obtained. At this season they soon become very fat, nnd are excellent 
at the table, their flesh not being inferior in flavour to that of the 
Woodcock or any of our most esteemed sorts of game. In these 
haunts they continue till severe weather approaches, when they either 
move nearer to t.hn coast or migrate to the southern parts of the 
kingdom. They fly with strength and swiftness, and if disturbed, 
when in largo flocks, generally perform many aerial evolutions nnil 
rapid wheelings before they again settle on tile ground. The Golden 
Plover is a nocturnal feeder, and during the day is commonly seen 
squatted upon tho ground or standing asleep, with the head drawn 
down between the shoulders. Its food consists of earth-worms, slugs, 
insoets, nnd their larvae, particularly those of the Lepidoptereus tribe, 
many rare species of which 1 have, iqioitMissectiou, found in their 
stomachs and gullet during the summer season. It rmia very fast, 
and, when wounded, is difficult to he caught without the aid of 
a dog.” 




Golden Plover [Chnradriif pllirinlix.) 
a, Summer dress; ft, Winter dress. 


This species lias been always considered, and most justly, A delicious 
dish. It figures in the old bills of faro accordingly. Thus in the 
account of Sir John Neviie, of Chete Knight, of the viands, Ac., used 
at the marriage of bis son-in-law Roger Kockley and his daughter 
Elisabeth Neviie, the 1 4th of -1 auuary, in tho seventeenth year “of 
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the reigne of our sovereigns lord king Henry VIIL,” we find in the 
second course, “ Item, plover, 8 of a dish,” and among the charges, 
“ Item, in plover, 3 doz., fit.” In the oharge of the said Sir John 
Nevile, at Lammas Assises, twentieth of Henry VIIL, we also find 
“ Item, 6 doz. plovers, 12».” Four hundred plovers appeal 1 among 
“ the goodly provision " at the intronisation of George Nevell, arch¬ 
bishop of York, in the reign of Edward IV. Drayton, in his ‘ Poly- 
albion,’ makes Lyndsey boast that her “ fowle more ayrie are" than 
those of Holland (Lincolnshire); 

“ And make line spirit* and blood; 

For neere this batning Isle, In me 1s to be scene, 

More than on any earth, the plover grey and grvene.” 

There is evidence of the presenoe of the Golden Plover in each of 
the four quarters of the globe. Mr. Gould indeed, in his observations 
on the geographical distribution of the species collected by Mr. Keith 
Abbot in the neighbourhood of Trebizond, notices the bird as inhabit¬ 
ing Europe, anil the adjoining portions of Africa and Asia, but not 
America. (‘ Zool. Proc.,’ 1834.) How Temminck expressly says that 
the species U the sarno in America and Asia.. Sabine also (Parry’s 
‘First Voyage') makes Wilson’s O. apricarius and the Golden Plover 
identical, and states that it breeds in the swampy parts of the North 
Georgian Islands in considerable abundance. Richardson states that 
the breeding-quarters of this well-known bird are the Barreu Grounds 
and the coasts and islands of the Arctic Sea. “ It hatches," he says, 
“ early in June, and retires southward in August. Numbers linger on 
the muddy shores of Hudson’s Bay and on the sandy beaches of rivers 
and lakes in the interior until the hard frosts of September and 
October drive them away. At this period they are very fat, and are 
highly prized by the epicures of the Fur Countries. They make but a 
short stay in Pennsylvania, anil are said to winter beyond the United 
States.” (• Fauna Boreali-Americana.’) 

Captain Sir James Ross, R.N., notices it as abundant during the 
breeding season in most parts of the arctic regions, and ho found them 
plentifully in the neighbourhood of Felix Harbour, feeding in the 
marshes in company with O. acmipalmaht* (American Ring-Plover). 
(Sir John Ross’s ‘ Second Voyage.’) Nuttall remarks that the bird is, 
according to the season of the year, met with in almost every part of 
the world, particularly in Asia and Europe, from Kamtchatka to 
China, as well os in the South Sea Islands, and from Arctic America, 
where it broods, to tho Falkland Islands. The Prince of Canino 
(‘ Birds of Euro|ie anil North America’) appears, on the other hand, 
to agree with Mr. Gimlil, for tho Prince makes the American analogue 
of V. plnrialit, Linn., O. Virginiacus, Borkh. ((’■ pluvialU, Wils.); and 
Colonel Hykes notes it among the birdH of the Deccan, and as identical 
with Javanese specimens, smaller indeed than one North Amorican 
specimen and two English specimens in the British Museum, but 
absolutely identical with other British specimens. He says that it is 
rare in the Deccan, and appears only in the cold weather. In the 
stomach he found beetles, liuid-insects, and coarse sand. (‘Zool. 
Proc.,’ 1832.) It appears mnong the list of birds seen in Japan by 
Dr. Von Sicbold anil M. Ringer; and Temminck states that those 
killed there did not differ essentially from those of Europe. Mr. 
Selby allows a wide geographical range to it, though not to the extent 
supposed by many uutumlists, the birdH which have been considered 
by them as belonging to this species being of a different one, namely, 
C. marmoral it* of Wogler. Instead therefore of extending the range 
of the Golden Plover to America, Australia, and other |mrta of 
the southern hemisphere, he feels inclined to limit it to Europe, 
Northern Asia, and some few districts in tho north of Africa. (' British 
Ornithology.’) 

C. Mm-inMiu, Linn., tho Dotterel. It is Eudromia* Morinella, Boie ; 
E. Morinella nwntana et stolida, Brehm, according to Temminck. 

This bird in its winter plumage has the top of the head and occiput 
blockish-ash; large eyebrows of reddish-white uniting on the occiput; 
face white, dotted with black; upper parts blackish-osh tinged with 
groenisb, all the fcathors of those parts framed as it were with ruddy 
colour; breast and sides reddish-osh; the large patch on the breast 
and the middle of the belly pure white; shaft of the first quill white, 
except towards the end, tail terminated with white; bill black; iris 
brown; feet greonish-ash. Length more than 8 inches. 

The young have the tints more ashy; top of the head reddish or 
rusty, varied with longitudinal spots; the ruddy colour which frames 
as it were the feathers of the upper parts less vivid; toil terminated 
with bright ruddy. 

In their summer or nuptial plumage the very old male has the face 
and eyebrows very pure white; summit of the head and oooiput 
blackish; nape and sides of the neck ashy; feathers of the mantle and 
wings bordered with very deep ruddy; on the breast a narrow brown 
band, succeeded by a large white cincture; part below Hie breast and 
sides very bright ruddy; middle of the belly deep black; abdomen 
reddish-white. The female is of a ruddy colour on the sides often 
clouded with'ash-colour; black spot of the middle of the belly less 
apparent than in the male, or vaned with white feathers. 

This is the Pluvier Guignard and Pluvier Solitaire of the French; 
Piviere de Corrione and Piviero Tortolino of the Italians; Der Dumme 
Regenpfeifer of the Germans; Dotterel, Dotterell, and Dottrell of the 
British, and Hullan of the Welsh. 


Drayton sings, of this bird— 

« The Dotterell, whloh we think a very dainty dish. 

Whose taking makes such sport as man no more can wish; 

For as you oreepe, or oowre, or lye, or stoiipe, or goe, 

Bo marking you (with oare) the apish bird doth doc, 

And noting everything, doth never mark the net, 

Till he be in the snare whloh men for him have set.” 

Poets have a right to a little licence, and in many of the older prose 
writers a similar acoount of the silly mimiory of tho bird is given. 
“ The Dotterel,” says Mr. Selby, “ has always been considered a Btupid 
bird, but for what reason I cannot conceive. I allow that, on its fin-t 
arrival, it shows.but little fear of man, but this, I apprehend, arises 
more from inexperience of persecution in its native wilds than from 
any other cause, and which appears evident from the binls, when 
harassed and repeatedly fired at, soon becoming too cautious to admit 
of near approach any longer. Their habits also contribute to render 
them unwary, for being nocturnal feeders (like many others of tho 
Charadriada), they are at rest and asleep during the greater part of 
the day, in which state also the Golden Plover (a wary bird when 
roused) will frequently admit of a close approach. As to the story of 
the Dotterel mimicking the actions of the fowler, by stretching out its 
leg, wing, or head, when he sets the example, it, without doubt, arose 
from the motions that they as well as other birds usually and most 
naturally make when roused from a state of repose; and which every 
one who attends to the habits of the feathered race must (in flocks of 
gulls, plovers, tringas, Ac.) have frequently observed." Tho food cou- 
sists principally of insects, slugs, and worms. For a long time it was 
doubted whether the Dotterel bred in this country, but these doubts 
ore now removed, as the reader will find in the next paragraph. Tho 
rude nest is formed of lichens or moss, and the three or four lustrcloss 
olive-coloured eggs are sprinkled with large dots and numerous spots 
of deep brown-olive. 

Mr. Selby notices the Dotterel as particularly abundant in Northern 
Asia and the eastern pints of Europe, and as inhabiting Siberia and 
tho vast steppes of Tartary, frequently living in tho vicinity of the 
salt lakes and marshes of that open region. He adds, that it is also 
found, during its winter migration, in Italy and Spain, and that the 
great body of theso birds retires to the high latitudes of Northern 
Asia, Russia, and Lapland Alps to breed; but the flocks which 
pass along the eastern coast of our island are supposed to limit 
their flight to the upland districts and mountains of Sweden and 
Norway. Temminck states that it broods in the north of Russia; 
also in Norway on the great bare plateaux of the mountains, and in 
no great number on the high mountains of Boliomia and Silesia at an 
elevation of from 4500 to 4800 feet. In this country, Sussex, Hamp¬ 
shire, Wiltshire, Berkshire, Cambridgeshire, Lincolnshire, Derbyshire, 
Yorkshire, and Northumberland possess it. Dr. Latham states that 
in the elevated district of Braemar, Aberdeenshire, these birds hatch 
their young on dry mossy ground near to and on tho vory summits of 
the highest parts, sometimes in the tufts of little short heather or 
moss. The fomale sits three weeks, and tho young appear about the 
middle of July. Mr. Yarrcll exhibited eggs of this bird, belonging to 
Mr. Heyshom, of Carlisle, obtained on Skiddaw in the summer of 1835. 
Several pairs wore breeding in the sarno locality. (‘ Zool. Free.,’ 1836.) 
Mr. Gould (‘ Birds of Europe') Bays, "The eggs of these birds are so 
difficult to obtain, that we only know one collector who possesses 
them. They are one inch eight lines long, by one inch two lines and 
a half in breadth, light olive-brown blotched and spotted with black : 
these spocimons were procured from the Grampian Hills.” 



Dotterel [Oharadtiu* Morinclltui), in nuptial plumage. 

They are excellent for the table when in season. Numbers are 
shot near Cambridge and Royston during their spring migration. 
We find * Dotrels ’ charged at one penny each, a considerable sum in 
those days, in the ‘ Northumberland Household-Book,’ and enume¬ 
rated among the birds admitted to the high (his lordship’s) table. 
They now find a ready sale in the London market at about six shillings 
a couple. 
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C. hiaticnla, the Ringed Hover, Ring-Dotterel, Grand Pluvier h' 
Collier of Temminck. It is found throughout the year on moat of the 
shores of the British Islands, and is even more numerous on our own 
Bbores in winter than it is in summer. 

C. Cantianiu, the Kentish Plover, Huvier h Collier Interrompu, 
Temminck. This bird was first obtained at Sandwich in Kent, and 
named by Dr. Latham in his ‘ General Synopsis of Birds.’ Dr. Plom- 
ley of Maidstone states that it is very numerous in Romney Marsh at 
the present time. It arrives in April, breeds on the shingle, and 
departs in August. _ (Yarrell, ‘ British Birds,’ vol. ii.) 

C. minor, the Little Ringed Hover, or the Little Ring-Dotterel, 
Petit Pluvier h Collier, Temminck. Although on the continent of 
Europe by no means a rare bird, it has been obtained very rarely in 
England. 

Jlcematopus. Bill long, strong, compressed; point very much com¬ 
pressed, chisel-like. Nostrils lateral, longitudinally slit in the groove 
of the bill. Feet strong, muscular; three toes directed forwards, 
middle toe united to the external one, up to the first joint, by a 
membrane, and to the internal toe by a email rudiment; toes bor¬ 
dered with the rudiment of a membrane. Wings moderate, the first 
quill longest. 

Habits of the Gemu.—The species live along the sea-shore, on the 
beach or sands; following the retreat of the waves, to gather such 
crustaceous or marine animals as they wash up. They assemble in 
great flocks for their migrations, but live solitarily during the time of 
pairing and incubation. Their nosts are made in the heritage and in 
the marshy meadows near the sea, and they both run and fly with 
rapidity. Their cry is shrill and resounding. They moult twice, in 
autumn and spring, but the colours of the plumage scarcely change at 
'all at thoso periods; the only marked difference observed at this 
change of plumage exists in the absence or presence of the white 
gorget. There is no difference in the sexes. (Tcmin.) 

II. ottraleyus (Linn.), the Oyster-Catcher. The male and female in 
winter plumage have the head, nape, upper part of the breast, back, 
wings, and extremity of the tail, deep black; a very marked gorget 
undor the throat; rum]), origin of caudal feathers and quills, 
transverse band on the wings, as well as all the lower parts, pure 
white; bill and naked circle round the eyes very bright orange; iris 
crimson; foot obscuro rod. 

The young of the year have tho block of the plumage clouded and 
bordered with brown ; the white dirty ; bill and naked circle of the 
eyes blackish-brown ; iris brown; feet livid gray. 

The summer or nuptial plumage has all the upper parts of the front 
of tho neck of the same black as the wings, which black is rnoro lus¬ 
trous and with reflections. (Temm.) 

This is L’Huttrier, Pie de Mer, and Becusse de Mcr, of tho French; 
Boccaccio di Mare of the Italians ; Marspitt and Strandskjura of tho 
Swedes; Tialldur (fern. Tilldra) of the Icelanders; Kielder of the 
Feroo Islanders; Tield, Kield, Glib, aud Strand-Skiure, of the Norwe¬ 
gians ; Straud-Skade of the Danes ; Geschackte Austemfischor of the 
Gormans; Scholuckster of the Nothorlanders; Oyster-Catcher and 
Sea-Pie of the British; and Piogen y Mor of the Welsh. 

It is common in Denmark, Sweden, and Norway, Russia, Siberia, 
and extending to Kamtchatka; the British Islands (where it is indi¬ 
genous, and breeds), from the Scilly Isles to Shetland; common 
and resident in Ireland. Temminck Btates that this species also lives 
in North America, but that the Oyster-Catcher of Brazil and the 
whole of South America forms a distinct race. He adds that it also 
inhabits Japan. The Prince of Canino, in his ‘ Birds of Europe and 
North America,’ however does not includo it among tho North 
American birds, but places opposite to it (in the American column) 
Ihematoput paUiatut, Temm. (If. ottralcgut, Wile.; H. Bratilicntit. 
Lioht). 



Oyster-Catcher, or Sea-Pie (Iltrmatoput ottralegnt). 

It foods upon small crustaceans, Ac. and bivalve mollusks, which 
last its powerful bill and frame well enable it to open, so as to get at 
the contents. It will frequently wade far out, and trust to swimmin] 
back for its return. Their four eggs, of a bright hue, inclining to olivi 
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>r yellowish stone-colour, spotted with ash-gray or dark brown, or 
ilackish, are deposited in a shallow hole, scratched in the gravel or 
sand, and sometimes among the shingles of the beach, but most fre¬ 
quently among the herbage of marshy places near the sea. It can 
hardly be said to make a nest. Time of incubation three weeks. 
Young when first hatched covered with down of a brownish-gray 
rolour. It is sometimes seen far up rivers and inland, where it feeds 
an earth-worms, Ac., and fresh-water insects and mollusks. Easily 
domesticated in poultry-yards. Several used to be kept upon tho 
grass in front of the Pavilion at Brighton, and there are some in the 
Gardens of the Zoological Society in the Regont’s Parka 

Streplilat (Ill.). Bill moderate, hard at the point, Btrong, straight, 
of an elongated conical shape, Blightly curved upwards; arfite flat¬ 
tened ; point straight, truncated. Nostrils basal, lateral, long, half- 
closed by a membrane, pierced through and through. Feet moderate; 
not much nakedness above the knee; three toes before and one 
behind; the three anterior toes united at tho base by a very short 
membrane; the posterior toe articulated upon the tarsus. Wings 
acuminate; the first quill the longest. (Temm.) 

S. interpret (Cinclut interpret, G. R. Gray), the Turnstone. Tho very 
old male hns the front spaco between the bill and the eye, a largo 
collar on the nape, a part of the back, a longitudinal band and another 
transversal one upon tho wing, upper coverts of the tail, middle of 
the breast, as well as the other lower parts, all of pure white; deep- 
black takes the shape of a narrow frontal band, which, passing before 
the eyes, is dilated below, whero on one side it is directed on the 
lower jaw, and on the other dilating itself anew on the Hides of the 
neck, it surrounds the throat, and forms a wide plastron in front of 
the nock and on the sides of the breast; top of tho head reddish- 
white, striped longitudinally with black; up]ier part of the back, 
scapulars, and coverts of the wing bright chestnut red, sprinkled 
irregularly with large black spots; a largo brown band on tho rump; 
lateral quill of the tail pure white; bill and iris black; feet orange- 
yellow. Length 8 inches and 2 or 3 linos. The female differs only 
in having the shades less puro and the black less deep. 

In this state of plumage the bird is Tringa interpret of Gmelin; 
Morindla coUarit, Meyer; Turnstone or Soa-1 )otterel of Edwards. 

The young of the year have no trace of black nor of red chestnut. 
Head aud nape of OHny-brown striped with deep-brown ; white spotH 
on the sides of the hoad and neck; throat and front of the neck 
whitish; feathers of the sides of the breast deep brown, terminated 
with whitish; the other lower parts and the back pure white ; upper 
part of the back, scapulars, and coverts of the wings deep brown ; 
all the feathers surrounded by a wide yellowish border; triuisverse 
band of the rump deep brown bordered with ruddy ; feet yellowish- 
red. The block and white more regularly defined, in proportion as 
the bird advances in age. 

In this plumage tho bird is Tringa Morineltu, Linn.; Tringa intnpret 
Marincllu, Gmel.; Armaria cinerca, Briss.; the Turnstone, Pennant. 

Tho young at the age of a year have the largo plnstron, or collar 
on the front of the neck and on the sides of tho breast, marked out 
with block foathers, terminated by a narrow whitish bonier; summit 
of the head and nape brown, spotted with blackish-brown; Imek, 
scapulars, and coverts of the wings black, all the feathers surrounded 



Turnstone (Streptilat interpret). 

by a ruddy border; a great black spot on the lateral tail-feather; the 
rest as in the adults. ' (Temm.) 

This is the Voltapietre of Savi; Steinwiilzer of Brehm; and Huttan 
y M6r of the Welsh. 

Geographical Distribution.--Very wide. Nova Zembla. Green¬ 
land, Winter bland, Felix Harbour, the coast between Victoria 
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Harbour and Fury Point—about the middle and end of June. 
Khoren of Hudson's Bay and of the Arctic Sea up to the 75th 
parallel, where it breeds in June, quitting in September, halting in 
October on the shores of the Delaware, and procoeding farther south 
on the setting in of cold weather. The United States. The straits 
of Magellan. Cape of Good Hope. Japan, Sunda, the Molucca 
Islands, and New Guinea. Australia. In Europe, from Russia south¬ 
ward to Italy. Norway. Madeira. In this country it is found on 
the coasts from August to May, when it returns northward to breed. 
Stationary in Zetland, according to Dr. Fleming, who concludes that 
it breeds tliero. 

The Turnstone, as its name implies, procures its food—small 
crustaceans, molluscous animals, Ac. - -by turning over with its strong 
bill the stones on the shore which shelter its proy. Mr. Hewitson 
found its nest on the coast of Norway placed against a ledge of rock, 
and consisting of nothing more than the dropping leaves of tho 
juniper bush. Under a creeping branch of this shrub the eggs, four 
in number, of an olive-green colour, spotted, and streaked with 
ash-bluo and two shades of reddish-brown, wore concealed and 
sheltered. 

CHARiE'AS (Stephens), a genus of Moths of the family Nortuidat. 
It has the following characters : Wings more or less denticulated; tho 
posterior wings usually whitish in the males and brown in the females; 
jsilpi short, 2-jointed ; mnxillie long ; antenna) rather long, simple in 
the females, and more or less pectinated in the males; head small ; 
thorax large, not crestod j apex of the body furnished with a tuft of 
hairs in the males. 

Several species of this gen.us have boon found in England; their 
larva; arc naked, feed upon rootH, and assume the pupa Htate under¬ 
ground. 

C. Graminis ( Ccraptery.r Gram inis, ‘Cat. Brit. Lep. in Brit. Mur.’), 
the Antler Moth. It varies from an inch to an inch and a ludf in width, 
monsured from tip to tip of the wings when expanded; it is of a brownish 
colour; tho upper wings have a longitudinal white streak, which 
extends beyond the middle, and gives out three branches at the apex ; 
touching this white line above there are two pale brown spots, and 
nnother of tho same colour beneath, near the base of the wing; the 
apex of the wing has a row of pointed block spots, more or less 
distinct. 

Tho caterpillar is of a brownish colour, with yellow streaks on the 
sides and back ; it feeds upon grasses, and is exceedingly destructive 
to the pastures in Swollen. In England the insect is not so abundant; 
there is however an instance on record of its having committed con¬ 
siderable devastation in the north of England during the larva state. 
We allude to an account given by Mr. Wailes, in the second volume 
of the ‘ Entomological Magazine,’ who obsorved a portion of the 
mountain of fSkiddaw thus affected -their devastation causing the 
herbage to have a dry and parched appearance : the part affected 
comprised at least fifty acres, and extended some distance down tho 
western side of the mountain; and so marked was the line that the 
progress made by the larva; could be distinctly seen from the town of 
Keswiuk. Largo flocks of rooks were observed to frequent the spot, 
and no doubt devoured immense numbers; the moths however 
appeared in groat abundance in the month of August. From this 
same gentleman’s observations we find that the history of tho moth 
is also interesting. It appears to be their habit to fly from about 
half-past seven to half-post eight in the morning, during which time 
they uro seen in some parts of the country in the utmost profusion; 
their appearance and disappearance are extremely sudden. The field 
in which Mr. Wailes observed them became in one moment a moving 
mass, and after about an hour not a single moth was to be soen, all 
having disappeared in a manner equally sudden ; they fly about three 
or four inches from the ground, nud thread their wav with considerable 
rapidity through the stalks of gross. This moth is by no means 
abundant in tho south of England : it departs a little from the cha¬ 
racters of the genus in not having the wings notched. 

The other species of this genus are C. cespitis, the Hedge-Rustic, C. 
Inlulenta, the Barred-Feathered Rustic, C. xElhiops, the Black Rustic. 

CHARD-BEET. [Beta.] 

CHARLOCK. [Sinaius ; Raphanitr.] 

CHARR, or CHAR. [Sai.mon!I>/K.] 

CHASMO'DIA, a genus of Coleopterous Insects of the section 
Lam-ellicornes (Scaralnrus, Linn.), and sub-section XylnphUi (Latreille). 
The specios have the following characters;—Body rather oonvex and 
bmnd ; scutellum large, somewhat triangular, equalling in length at 
least one-third of that of the elytra; the mesosteraum is prolonged 
into a blunt point, and extends as far as the base of the femora of the 
anterior pair of legs; the mandibles are entire, and obtuBe at the 
apex ; maxilla; with only two teeth, and furnished with a tuft of fine 
hairs at the extremity; mention elongated ; elytra shorter than the 
abdomen, broad behind, and obtusely rounded. The male Chasmodia 
has the upper claw of the fore tarsi very brood and bifid, or divided 
at the apex j the inner claw is small and entire; the daws of the four 
posterior legs are entire, and of large Bize. The female has all the daws 
of small size; those of the anterior pair of legs simple; the four posterior 
legs have the outer claw bifid. The tarsi of the male are thicker than 
in the female, particularly those of the auterior pair of legs. 

All the species of this genus are of largo size, and may be readily 


distinguished from the Cetonias by their large scutellum and convex 
form, oombined with their smooth and glossy appearanoe. The thorax 
is convex, and has the posterior margin considerably waved; the part 
joining the scutellum has a segment of a circle ob it were cut out to 
admit the fore part of the latter, which is rounded; this character is 
also observed in the genus Cetonia and Macraspis, and affords a good 
point of distinction between these and the groups nearest allied. The 
genus Macraspis has also a very large scutellum, but differs in the 
tarsi and other parts. [Macraspis.] 

Chasmodia riridis is about an inch in length and of a deep blue- 
green colour throughout, with the exception of the antenna;, the basal 
joints of which are pitchy-red, and the club is black. 

There are four other species known, some of which ore of a glossy 
brown or chestnut colour. They all inhabit Booth America. The 
species abovo named is common in collections from the Brazils. 

CHATOKSSUS, a gen us of Fishes belonging to the family Clupeidir. 
It rosembles the common herring, but the first dorsal ray is prolonged 
in the filament. The species are inhabitants of the warmer sens. 

CHATTERER. [Bombyctm.a.] 

CHAULIODUB, a genus of Natatorial Birds belonging to the family 
A ntilidrr, instituted by Swainson. [Ducks.] 

OHAULIODUK, a genus of Fishes belonging to the Pike Family 
(Esocidat), There is but one species, C. Sloani. It has two teeth in 
each jaw, Rcross the other jaw when the mouth is shut. The dorsal 
fins are between the pectorals and ventmls. The first dorsal ray 
terminates in a filament. It has been taken at Gibraltar, is about 18 
inches long, and of a doop green colour. 

CHAULMOOGRA, a native Indian name for the bruised seeds of 
Gynorardia odovata . [Panuiackj*s.J 
"OH A UN A. [PAr.AMKDKins?.] 

OHAVIOA, a genus of plants belonging to the natural order 
Piprrarrrr. It includes many of tho species which are ordinarily 
referred to the genus Piper. [Piper.] 

CHEESE-RENNET, the Galium rerun i of botanists, which derives 
its popular name from having boon formerly employed to curdle milk. 
[Gauum.] 

CHEILINUS. [Labrtti.e.] 

OHElLODA'OTtfLUS, a genus of Fishes belonging to the section 
Acanthopterygii and family ik'urnidiv. The mouth is small; dorsal 
fin with numerous Rpiny rays; lower rays of tho pectoral fins simple 
and continued beyond the membrane. 

Cheilodartylus monodartglus ( C'hirtndon monodactyl us, Carmichael, 
‘ Linntcan Transactions,' vol. xii.) will serve to illustrate this genus. 
This fish is about 18 inches in length; tho body is somowhat oval nud 
compressed; the teeth iu-e small and crowded; the pootoral fin is 
large, and 1ms 15 rays, the six lower of which are simple and protrude 
beyond the membrane; the sixth ray from the bottom is very much 
elongated. Tho colour is olive, or bronze, with six dark stripes on 
the back; the fins are blackish, with the exception of the pectorals, 
which ore amber-coloured. 



ChcilotJactylvft monn<Un'tylva, 

This species is very common on the coast of tho small island of 
Tristan da Cunhn, and feeds upon the Purus pyriferus. 

CHEILODI'PTERUS (Lacdpdde), a genus of Fishes belonging to 
the section A canthopterygii and family Percidir. The body is rather 
short; pre-operculum double-edged, the edges finely serrated ; scales 
large, easily dislodged, continued on to the pre-operculum; the two 
dorsal fins widely separated. 

The characters here detailed are those of the genus Apoyon, from 
which the present genus differs chiefly in having the jaws furnished 
with long and pointed teeth. Three species of Cheilodiplerus are 
known; they are all of small size, and furnished with slender longi¬ 
tudinal stripes. C. oclo-vittalus, as its name implies, has eight stripes. 
C. ijuinquelinrMtus has five longitudinal black stripes, the ground colour 
of the body being silvery whito j it is about four inches in length, and 
comes from tho Society Islands. The third species, C. Arabicus, is of 
an olive-green colour above, and has the under parts silvery with a 
pinkish hue; this species has from 14 to 17 longitudinal stripes. 

As an example of the genus Apogon, of which there are several 
species, we may notice the Apogon Rex Mullorum, or Roi des Rougets 
(Cuvier): this species rarely exceeds six inches in length, and is of a 
beautiful red colour with three large block spotB on the back; one 
under each of the dorsal fins, and one towards the tail; the whole 
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surface is also sprinkled with small black dots. The remaining species 
■ire also small, and moat of them are of a red colour; a few have been 
found off the coast of Australia, but most of them frequent the 
Indian seas. 

CHEIRACA'NTHUS, a genus of Fossil Fishes from the Old Red- 
Sandstone of Gamrie in Forfarshire and the Orkneys. (Agassiz.) 

CHEIRANTHUS, a genus of plants belonging to the nutural order 
Cruciferia. This genus is known by possessing square or compressed 
siliques; a 2-lobcd or capitate stigma; a calyx bi-saccate at the base; 
ovate compressed seeds in one series. The spocies are biennial or 
perennial herbs, or under-shrubs. The leaves are oblong, lanceolate, 
entire, or toothed. The flowers are arranged in racemes, and are of 
various colours—yellow, white, purple, or parti-coloured. Many of 
the species exhale a delicious odour, and are great favourites in 
gardens. 

O. Chain, the common Wall-Flower, has lanceolate entire leaves, 
which are either smooth or covered with 2-parted oppressed hairs; 
linear pods, and recurved lobes of the stigma. It is found wild 
throughout Europe, on old woIIb and in stony places, and almost 
constantly amongst the ruins of old castles. On this account it is a 
great favourito with pueta, and is popularly regarded as an emblem 
of faithfulness in adversity. The general colour is a brown yellow, 
or, as a poet 1ms called it, the “ yellow wall-flower stained with iron- 
brown.” It is however subject to considerable varieties of colour even 
in its wild state, and these are much increased by cultivation. On 
account of its scent it has been transferred from ruined walls to the 
flower-borders of gardens, and there, by the doubling of its flowers 
and the variations of its colours, a number of distinct varieties have 
been recorded. The following is a list of the most remarkablo 
varieties found in gardens 


а. flora aim/dici. Single Yellow. 

fl. flare pinto. Double Yellow. 

y. maximua. Largo-Flowered Yellow. 

!. aernUm. Large Yellow, saw-leaved. 

putulana. Double Yellow, spreading. 

f. ferrvyineus. Double Rosy. 

б. farina. Double, variegated with purple and yellow. 

i. flavruema. Largo Double, pule yellow. 

it. thi/raoiden*. Bunch-Flowered, yollow. 

A. yynunlhcnu. Flowers with anthers changed into carpels. 

ft. luemanth ua. Single and Double, bloody-ilowerod. 

The Wall-Flower is a common wild plant in Great Britain. It. 
possesses the slight acridity of the order to which it belongs, and it 
lias been recommended to sow it in pastures for the purpose of pre¬ 
venting rot in sheep. Tho wild flower has by some botanists been 
distinguished from the cultivated plant by tho name of C. fruliaUoaua, 
but they are both the samo. 

.Several other species of this genus have been described, and are 
occasionally found in collections in gardens in this country. In their 
cultivation tho hardy shrubby species, such as the common Wall- 
Flower, may bo propagated by cuttings, which soon strike l-oot when 
planted under a hand-glass. Other perennial species will permit of 
growth by dividing tho roots. The annual species may be sown in 
the open border or on roek-work, where they will flourish, and most j 
of them will survive the winter in such .a situation. 

C1IEIROGALEUS. [Lkmukidas.] 

CHEIRO'LEPIS, a genus of Fossil Fishes from the Old Red-Sand- ; 
stone of the Orkney Islands and Morayshire. Tho scales are very 
minuto. (Agassiz.) 

CHKIROMF.LES. [Chkiuoctkka.] 

CHEI'ROMYS, one of the generic names given tho Aye-Ayo (which 
must not be confounded with the Ai, or Sloth [Buapyfus], from which '■ 
it very strongly differs in organisation), an animal discovered by j 
Sonnerat at Madagascar, and described by him in the second volume • 
of his ‘ Voyage aux Indes.’ The name Aye-Aye it appears is an | 
exclamation of the natives; and it is coujeutured that it was given to 
this animal in consequence of a supposed roseinblanco to its cry. 
Sonnini, who formed the genus, censures Gmelin for denominating it 
Sciurua Afiulayaacarienaia (Madagascar Squirrel), because a quadruped 
of the latter genus really exists in Madagascar. Cuvier places the 
form next to the Flying Squirrels, Polatouches (Pteromya), and 
immediately before the Rats (Mna, Linn.), remarking that tho lower 
incisors are much more compressed, and especially more extended 
from before backwards, than those of tho squirrels, and resemble 
ploughshares (socs de charrue). Tho feet, he adds, have all five toes, 
of which four of those on each anterior extremity are elongated, the 
middle toe being much more slender than the othora; in the hind 
feet, the great toe is opposeublo to the others, so that in this respect 
the animal is among the Rodents what the Opossums (Sarigues) are 
among the Carnassiers. The structure of -the head, he continues, is 
very different from that of the other Rodents, and shas more relation 
to the Quadrumana. 

a 4 4 

Dental formula: incisors, — ; molars, -—- =18. 

2 tj—o 

Sonnerat says that the Aye-Aye, which is found chiefly if not 
exclusively on the western part of the islaud, does not approach any 
genus, but that it leans towards the Maki, the Squirrel, and the Apo. 


Its large and flat oars, he obsorves, resemble much those of a bat; 
and states that its principal character, and a very singular one it is, 
is the middle too or frnger of the fore foot, tho two last joints of-whieli 
are very long, slender, and denuded of hair. This member, ho adds. 



Skull of Aye-Aye (Uhriromya iludugnmirieiwh). 


is useful to it in drawing worms out of holes in tho trees, and that it 
seems also to be of service in holding bn to the branches of trees. He 
says that it appears to be a subterranean animal, and does not see 
during the day, and that its eye resembles in colour that of tho owl. 
He describes it as being very slothful, but good tempered, remaining 
always at rest, and requiring a good deal of shaking to make it move. 
The subject of his observations lived two months upon no other 
nourishment than cooked rice, and it fed itself with itstwo fingers like 
tho Chinese with their chopsticks. AH the time M. Sonnerat had this 
animal alive, he never saw it carry its tail elevatud like the squirrel. 
It always dragged. 

Buffon describes the colour as a musk-brown mixed with black and 
gray-ash. On the head, round the eyes, on the body, thighs and legs, 
the colour was deep musk, in which nevertheless black predominated 
upon the back and many parts of the body and legs. The tail was 
entirely black : the sides of the head, the neck, the jaw', and the belly 
were grayish. There were woolly hairs of this gray colour below tho 
groat black or white hairs, of two or. three inches long, which were 
on tho body and legs; but tho legs and thighs were of a reddish-brown. 
Black predominated at. the approach of the feet, which were covered 
with small hairs of that colour. The lo ad was like that of a squirrel, 
and the ears large, naked, erect, and round at their extremities, with 
a wide opening. It is about tliesizu of a common hare. 



Aye-Aye [Chrirumyt iludugaacurienaia). 


This animal is the Aye-Aye Squirrel of Pennant, Shaw considered 
it to be a species of Lemur, and Schreber named it Lemur jiailo- 
dactyl in*, a name adopted by Shaw. 
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CHEIRONECTES, or CHIRONECTE3 (IUigor), a genua of Mar- 
aupial animals. [Marsupiata.] 

CHEIRO'PODA, Cheiropcdt, a name propoaed by Mr. Ogilby for 
all tlie mammiferoua animals that are possessed of hands. The 
following ia Mr. Ogilby’s arrangement of Ida Cheiropeds:— 


CHF.inOPKDS .. 
(Mum inula with 
oi>l>oacttbla thing bs) 



Uumo. 

' Troglodytes. 
Satyru s. 
llylobatcs. 
h'miuouithecus. 
Cotubus. 
Oercoirilhmu. 
Papio. 

Cynocephalus. 

' Liahanotus. 
Propithceus. 
Lemur. 
Otolicnui. 
■Chcirogaleus. 
Stcnops. 
Tarsias. 
Cheiromys. 

V Ualeopitheeus. 


Cebus. 

A teles, 
blycete$. 
Lagnthrix. 
Cut tit hr ix. 
A at as. 
lHthecia. 
llapale. 


Phascolaretos. 
Phalangista . 
Petaurus. 

llirlrlphis. 

Cheirtmrrtus. 

Vusyurus. 

Phuseayale. 


invariably acted in the same direction aa the other fingers. Cebus 
consequently agrees in the character of non-opposeablenesa of thumb 
with the nearly allied genera. And in this hitherto unsuspected 
peculiarity zoologists obtain a far more important character by which 
to distinguish the monkeys of the Old and New World than that 
hitherto relied on, the comparative thickness of the septum narium, 
or than the accessory aids afforded by the absence of cheek-pouches 
and callosities. Hence, according to Mr. Ogilby, as the monkeys of 
America have now been ascertained to be destitute of anterior hands, 
they can no longer be included among the Quadrumana, and he 
proposes in consequence to regard thorn as Pedimana. He considers 
that the latter series, the monkeys of America, form a group parallel 
to that of the monkeys of the Old World among the Quadrumana : 
and viewing the Quadrumana as consisting of two primury groups, 
that of which Simia forms the type, and the fjemurultr, he proceeds 
to analyze the Pedimana, in order to determine whether any group 
analogous to the Lemurs exists in it. He finds such a group in 
the association of the genera Didelphis, Cheironectes, Phalangista, 
Petaurus, and Phascolarclos (together with a new genus, Pscudochirus, 
which he has found it necessary to separate from Phalangista as at 
present constituted); and for this association he uses the name of 
Didelphidte. Aware that the modifications observable in the dentary 
systems of these several genera have been regarded by many 
zoologists as betokening a difference of rogimeu, which has lod to 
their being viewed as constituting distinct families, he in the first 
place Btates, as the result of his observation of the habits of tho 
numerous species of all these genera which have been from time to 
time exhibited in the Society’s Hardens, that there is little or no 
difference in this respect between the Opossums and Phalangers, but 
that all are equally omnivorous; and then proceeils to discuss the 
modifications that exist among them in the number and forms of the 
several kinds of teeth, which are not in his estimation so very 
different in reality between tho Opossums and Phaliuigers as they 
appear to be at first Bight. In further support of his opinion that 
this association of genera forms a natural family, Mr Ogilby refers to 
the gradual and uninterrupted transition from the naked-preheusile- 
tailed Opossums of South America, through the equally naked-tailed 
Couscous, Balantia, of the Indian Isles, to tho true Phalangers; and 
from these to the Petaurists directly on the one hand, and by means 
of the Pseudoclieirs to the Koalas on the other. 


Mr Ogilby states that observations, commenced in 1829 and 
continued for more than six yeani, have assured him that the non- 
opposeable character of tho inner finger of the anterior extremities, 
which he first remarked in Mycetes Seniculus, is not confined to that 
genus, but extends throughout the whole of the genera of the South 
American monkeys, individuals of all of which have, he slates, boen 
seen by him in a living state. In none of them consequently, ho 
observes, does a true thumb exist on the anterior limbs; and he 
considers that it follows as a further consequence that the whole of 
them have boon hitherto incorrectly referred to the Quadrumana by 
zoologists generally. The following extract from the ‘ Proceedings of 
the Zoological Society,’ for 1836, will explain the views of this 
naturalist:— 

“Of the eight natural genera which include all the known 
monkeys of the western hemisphere, one, Atcles, is entirely destitute 
of a thumb, or has' that member existing only in a rudimentary form 
beneath the skin. In five others, Myceta, Lagothrix, Aotus, Pithecia, 
and Hapale, the anterior thumbs (using the ordinary expression for 
them) are placed absolutely on the same lino with the other fingers, 
are of the same form with thorn, act invariably in the same direction, 
and are totally incapablo of being opposed to them. In the two 
remaining genera, Cebus and Callithrix, the extremities of the 
anterior limbs have a greater external resemblance to the handB of 
man and of the monkeys of the Old World: the internal finger is 
lacod farther back than the general line of the other fingers, and 
os on that account, when superficially noticed, the semblance of 
being opposed to them; but, as has been correctly observed by 
D'Azara with reference to C. capucinus, it is less separated than in 
mnn : it is besidhs of precisely the same slender form with the rest, ia 
weaker than them, absolutely without power of opposition to them, 
and habitually acts in the same direction with them. The impression 
derived from contemplating the hands of the Old World monkeys 
might induce the belief that the extremities of the Cebi are similarly 
constituted; but if the knowledge that in Myceta, Pithecia, Ac., 
there are no opposeable thumbs leads to a dose observation of the 
anterior extremities of the Cebi, it will be found that they do not 
act aa hands and cannot be considered as possessing the powers of 
those organs. From innumerable observations of many species of 
that genus, Mr. Ogilby Btates that it was very evident, notwithstanding 
tho fallacious appearance occasioned by the backward position of the 
organ, that they had not the power of opposing the thumbs to the 
other fingers in the act of prehension; and in fact their principal 
power of prehension seems to be altogether independent of the 
thumb, for generally Bpeaking that member wns not brought into 
action at all, at least not simultaneously with the other fingers, but 
hung loosely on one ride, as Mr. Ogilby has seen it do in like circum¬ 
stances in the Opossums, Phalangers, and other arboreal mammals: 
when actually brought into play however the thumb of the Cebi 


“On the prehensile power of the tail Mr. Ogilby particularly 
insists os on a faculty possessed by the greater number of tho 
Pedimana, and as one which is in truth almost confined to them; 
only three known genera belonging to other groups, Synethcras, 
Myrmecophaga, and Cercolepta, being endowed with it. He remarks 
on this faculty os on ono of conridenAle importance, affording as it 
does in some degree a compensation for the absence of opposeable 
thumbs on tho anterior limbs. Combined with the prehensile tail, 
in every known instance, whether among the Pedimana or in other 
groups, is a slowness and apparent cautiousness of motion, not 
observable in any of the Quadrumana, except in tho Nycticebi. In 
none of tho true Quadrumana is the tail prehensile. 

“Another evidence of the distinctness, as two groups, of the 
Quadrumana and the Pedimana is furnished by their geographical 
distribution. The Quadrumana are strictly confined to the limits of 
the Old World; the Pedimana almost as exclusively to the New 
World, for Mr. Ogilby considers the continent of Australia to belong 
more properly to America than to Asia. Tho very few apparent 
exceptions that occur to this latter position are in the presence of 
some species of Phalangers in the long chain of islands that connect 
the Bouth-eastem shores of Asia with the north-eastern coast of 
Australia; islands which may in truth bo fairly regarded os 
belonging partly to the one and partly to the other, and the 
productions of which might consequently be expocted to partake of 
the character of both. 

“ Mr. Ogilby subsequently adverts to another Pedimonous animal, 
the Aye-Aye of Madagascar, constituting the genus Chmrmnys; 
respecting the affinities of which ho speaks with hesitation, because, 
having never had an opportunity of examining tho animal itself, he 
is acquainted with its characters only at second hand. He is however 
disposed to regard it as representing a third group among the 
Pedimana, to be placed in a station intermediate between the Monkeys 
of the New World and the Didelphida. With the latter he would, 
in fact, be disposed to associate it, were it not destitute of tho 
marsupial character which belongs to all the other animals comprised 
in that group. In some of the Didelphida, the Phalangers and 
Petaurists -especially, there is a marked approximation to that rodent 
form of incisor teeth which obtains in Cheiromys, and which has 
hitherto been regarded as especially attaching to it an abnormal 
character. 

“ Man is the only other animal furnished with hands, and however 
distinct he may bdna regards his moral and intellectual powers, he 
must, zoologically, be considered on physical grounds. By the 
structural characters he becomes associated with all thoso of which 
mention baa previously been made in Mr. Ogilby’s communication; 
although he unquestionably constitutes among them a peculiar 
group, sensibly exalted above the rest, as well as above all other 
Ma mmals .’* 
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CHEIROPTERA (x«(p, a hand, ft wing), the name of a deeply marked. The habit* of tho animal required an ample 

natural family or division of Mammiferous Animals; the Bats or development of these parts to give the shoulder tho required solidity 
Flitter-Mica of the English j Fledermiiuser of tho Germans; Vetpcr- for working the mechanism of the wing, mid wo accordingly find tho 
dlionet of the Latins; Pipistrolli and Nottoli of the Italians; Chauve- strength thrown into the sternum, clavicles, and scapula. But these 
souris of the French. same habits would have rendered the rotatory motion of the fore-arm 

The animals belonging to this wing-handed family embrace those worse than useless, for Buch a disposition would have weakened tho 
which come under the genus Vetpertilio of Linnmus. They all have power of the limb in beating the air with tho extended membrane, 
the faculty of sustained flight, and their organisation and habits We accordingly find that this powor is absent: the ulna, indeed, is 

^ .. * . ” * 11 V _ a _ __1 V— ».Vn1VKr u.oell - ll, A U nnA v.ixxv/vlvr irn r»n fiirv. 


point them out as a separul 
a folding extension of th 
the sides of the neck, is i. 
fingers. 

Organisation.—Skeleton.' 


-The skull is thin, and there is a marked 


remarkably small, and in some the bono is merely rudimentary, 
forming a mere flat process, only partially separated from tho radius ; 
there is no olecranon (elbow). Tho humerus is long, slender, and 
cylindrical, nnd the head of tho hone largo and round. The structure 
of the wrist is peculiar: first coma two bones next to the radius, and 


strongly developed in the majority of the Carnivora, is entirely absent; adaptation ot tho osseous parts ot tnc animal to its necessities is, 
but there is a considernble development of tho auditory portion of perhaps, most strongly shown. These, with the exception of the 
the temporal bone. The occipital bone is remarkably narrow. The phalanges of tho thumb, are greatly elongated, and run outwards and 
superior maxillary is very much elongated, particularly in tho so- downwards to the odgo of the wing-membrane, something after the 
called Frugi vorous order, a term which wo would chango for Omnivorous, fashion of the whalebones that assist in spreading an umbrella. Iho 
for their well-developed sharp canines, and the structure of some of first finger is the shortest, and extends to the upper angle ot the 
their other teeth, would seem to be more trenchant than fruit-eating outer edge of tho mombnuie; the second <s generally the longest, and 
habitH alone would require; and indeed Cuvier, in tho last edition the third and fourth nearly of a length; tho last three descend to 
of tho ‘ R6gno Animal,' says of the genus Plcroput, “ they live prin- the lower edge of tho membrane. llio pelvis is straight and 
oinallv on fruit, of which they destroy a groat deal; but they know, lengthened, and rather wider below than it is above, the ilia being 
nevertheless, how to pursue birds and small quadrupedsand wo very narrow and elongated. The ossa iscliu approach even to the 
think it highly probable that they occasionally prey on the large eontaet of tlieir tuberosities, anil in simio examples touch the ossa 
insects which are found in the climates they inhabit. All the family coccygis. The ossa pubis, in some species, recede from each other, 
have four great canine teeth, but there is considernble difference the intermediate space being filled by a ligament, and in others 
between the molars of the fruit-eating section and of that whose diet these bones touch each other m tho male, and are separated in tho 
is confined entirely to insects, the crowns of the former being com- female. The sacrum and ilia are aneliylosod early m hie. in lower 
paratSvely blunt, and hollowed out or grooved lengthwise, while those extremities do not offer any very striking differences from those of 
of the latter are shorter end sharper, and beset with points. The other inammifers, excepting that tho thighs laang directed outwards 
molars varyinnumberin tho different genera, the smallest develop- tho hones of the leg are partially turned round as it were (the fibula 
Z'tbXg throe in e“h Jaw, and the largest five above and six appearing at the inner side of the tibia and a f f^ Anebmg^ 
bolow or vice versft. The incisors set in tho small and short inter- bone), and that there is a singularity about the lioil. An “longatert 
S’ary tonls vary also in tho different genera The smallest delicate bony process is given off from the back part, of the foot, » 
number fn theuppe/jaw b two, and the largest four; the smallest inclosed in the margin of the interfemoral membra^. 


number is also two 
in the lower jaw, 
and the largest six. 

The atlas is of 

considerable size, ’ “ Br d 

but the deutata is ffjy __ 

not large. The 

greatest number of " \ At 

the dorsal verte- ■gSk 'M 

bra; is twelve, tho Ir. {S pTi , 

smallest eleven. V" 

The canal for the 

spinal cord is D 

large in those verte- II 

bra. The lumbar Jz. 

vertebra vary in /||f„ 

number; the small- jB 

est number is four, o 

the largest soveii. r 

The ossa coeeygis V 

are slender nnd U (A 

elongated: their If 

uso seems only to ¥ *1 

be to' assist (some- „ | |te' 

what like a spreat) ft 11 

in spreading the ( *11; 

interfemoral por- j f 

tion of tho mem- jf y Brote, t 

brnnes, by the aid I / t SM} 

of which tho ani- I fft . 

nial sails in tho 

air; their smallest a> m(Lnu b r inl hone; 4, xiphoid curtilage 
number ^ is six, ^ radius; it, rudiment of ulna; i, carpu 
and their largest phalanx; /, metacarpal hones of the finger 
twelve; for in the r> tarsal bones of foot; «, stjrHform appendag 
majority the tail .... it 

extends to the margin of the membrane, while in sumo it 
beyond it, and in others it does not reach more than half 
Pteroput there is no trace of these bones. . 



Skeleton of Hat (Vetpcrtilia murinvt). 


tho tail. Cuvier 
thought this a por¬ 
tion of tlio os 
caleis; Daubcnton, 
that it was a dis¬ 
tinct bone; and 
Meckel, that it is 
only a develop¬ 
ment of tlie tubero¬ 
sity of tile bone, 
disunited from its 
body. 

Besides tho dif¬ 
ference of tho molar 
teeth in the Fruit- 
Eating (<>r Omni¬ 
vorous) and tho 
Insectivorous Bats, 
the stomach and 
intestines present a 
remarkable corre¬ 
sponding variance. 
The stomach of tho 
former is very com¬ 
plicated, and the 
intestines very 
lung : in PIito/iu*, 
for example, they 
are seven limes as 
long ns tins body. 
Ill the latter the 


less development of the tail, which is powenui, generally speoamg, m 
the true Insectivorous Bats, and either absent, mdunentary, or corn- 


short, i 
ossified 


oesinea; uia wm ”,-*y —: « . „ * mat as it necessary for tliem co qo, urn:, n .» 

from the exigencies of the animal. The anterior portion is expand . tiW P^ lrrou pa; but we are,- notwithstanding, of opinion 

laterally into what is termed the manubrium, which = to be | between ithemselves entirely to a vegetable diet 
largest in the Horse-Shoe Bat (Rhinolophut), forming a suitabtepo^^ . svstom of Cheiroptera is fully developed. Tho senses 


strong muscles, both al 
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compliment him on hie humanity—extracted the eyes of bats and 
covered the empty sockets with leather; yet, in this condition, they 
flew round his room, avoiding the Bides, never striking against any¬ 
thing, and flying out of the door without touching the door-case. In 
flying through a sewer which made a right angle, they turned at the 
proper point, though ut a distance of two feet from the walls. They 
found tneir resting-place on a cornice, and flew through threads, sus¬ 
pended perpendicularly from the ceiling, without touching them, 
though scarcely farther apart than would admit their extended wings; 
and they avoided all obstacles with equal facility when the whole 
head was covered with varnish. But, according to the experiments 
of Carlisle, the British Long-Eared Bat was entirely at a loss, if, when 
blinded, its oars were stopped, for in that condition the blinded bats 
struck against the sides of the room, and seemed to be quite unaware 
of their situation. The following additional note to the English 
translation of Blumonbach howovor corroborates Spallanzani:—“ Bats 
hnve been supposed to possess a peculiar power of perceiving oxtemal 
objects, without coming actually into contact with them. In their 
rapid and irregular flight, amidst various surrounding bodies, they 
never fly against them; yet it docs not seem that the senses of 
hearing, seeing, or smelling, servo them on these occasions, for 
they avoid any obstacles with equal certainty when tho ear, eye, 
and nose, are dosed. Hcnoo naturalists have ascribed a sixth sense 
to these animals; it is probably analogous to that of touch. The 
nerves of tho wing are laige and numerous, and distributed in a 
minute plexus between the integuments. Tho iinpulso of the air 
against this part may probably be so modified by the objects near 
which the animal passes, as to indicato their situation and nature.” 
Cuvier, in his * Logons d'Anatofirie Comparde,’ had, in a great measure, 
solved the mystery by observing, as is remarked in tho note just 
quoted, that the wholo surface of the flying membrane, on both sides, 
is endowod with extraordinary sensibility, and may be considered as 
ono continuously expanded organ of touch. Nor is this the only 
peculiarity connected with the intoguuiont of tho bats, for in the 
genus Nyctcris there exists a power of inflation to such a degree, that 
when tho faculty is exerted the nninml looks, according to Geoffrey, 
like a little balloon fitted with wings, a head, and feet. Tho sub¬ 
cutaneous tissue is the part inflated, and ns the skin adheres to the 
body at particular points only, the connection being by means of 
loose cellular membrane, spaces are loft which can be filled with air 
at the will of tho Nyeteris, through the cheek pouches, which aro 
perforated at tho bottom so ns to communicate with those spaces. 
When tho Nyctcri« wishes to inflate its skin, it draws in its breath, 
closes its nostrils, and transmits the nir through the perforations of 
the cheek pouches to the subcutaneous spaces, and tho air is prevented 
from returning by tho action of u sphincter, which closes those 
openings, and by valves of considerable size on the nock and back. 

The organs of reproduction nearly approach those of the Quad- 
rutiuimi ami man in many respects. In tho female two teats are 
placed on tho breast as in man and in the Qundrumana. 

Tho Cheiroptera are widely spread over tho globe. They are to he 
found in the Old and New World and in Australia. A tolerably 
temperate climate seems necessary for them, and tho greatest develop¬ 
ment of the form takes place in warm countries. Sir John Richardson 
(‘ Fauna Boruali-Americana ’) notices two species, Vespertilio pruintmu 
(Say) caught at Cumberlard House, on the Saskatchewan in 54° N. lat., 
and Vespirtilio mlmlatur (Say), which he observes is the most common 
species near tho eastern base of the Rocky Mountains on the upper 
branches of the Saskatchewan and Pcaco Rivor. 

Habits. Generally speaking they remain in concealment during 
tho day in caverns, ruinous buildings, hollow troos, and such hiding 
places, and flit forth at twilight or sunset to take their prey. White, 
in his ‘ Selbomo,' thus describes the mode of feeding a tame bat: 
“ It would take flies out of a person's band ; if you gave it anything 
to eat it brought its wings round before tho mouth, hovering and 
hiding its head, in the manner of birds of prey when they feed. The 
adroitness it showed in shearing off the wings of flies, which wore 
always rejected, was worthy of observation, and pleased me much. 
Insects seemed to be most acceptable, though it did not refuse raw 
flesh when offered; so that the notion that bats go down chimneys 
and gnaw men’s bacon, seems no improbablo story. While I amused 
myself with this wonderful quadrupod I saw it several times confute 
the vulgar opinion, that bats, when down on a flat surface, cannot got 
on the wing again, by rising with great ease from the floor. It ran, I 
observed, with more dispatch than I was aware of, but in a most 
ridiculous »ud grotesque manner.” The Large-Eared Bats, collected 
by Carlisle, refused, according to Shaw, every species of food for four 
days, as did a large number which were afterwards caught and 
preserved in a dark box, for above a week. During the day-time they 
were extremely deqpous of retirement and darkness; and, while con¬ 
fined to the box, never moved or endeavoured to get out the whole 
day; and when spread on the carpet they commonly rested some 
minutos, and then, beginning to look about, crawled Blowly to a dark 
corner or crevice. At sunset tho sceno was quite changed: every one 
then endeavoured to scratch its way out of the box; a continual 
chirping was kept up, and no sooner was the lid of their prison opened 
than each was active to escape; either flying away immediately, or 
running nimbly to a convenient place for taking wing. When these 


bats were first collected, several of the females had young ones 
clinging to their breasts in the not of sucking. One of thorn flew 
with perfect ease, though two little onos were thus attached to her, 
which weighed nearly as much as the parent. All the young were 
dovoid of down, and of a black colour. One of the most interesting 
and detailed accounts of the habits of these Animals is that made by 
Mr. Daniell to the Zoological Society of London. The bats consisted 
of two species, the Pipistrelle (Vapertilio Pipistrdlm of Geoffrey) 
and the Noctule (Vapertilio noctula of Schreber). Mr. Daniell stated 
that in July, 1833, he received five specimens, all pregnant females, 
from Elvetham in Hampshire. Many more were congregated together 
with them in the ruins of the barn in which they were taken, but all 
the rest escaped. They had been kept in a tin powder canister for 
several days, and on. being turned loose into a common packing-case, 
with a few strips of deal nailed over it to form a cage they exhibited 
much activity, progressing rapidly along tho bottom of the box, 
ascending by the bars to the top, and then throwing themselves off 
as if ondcavouring to fly. They ate flies when offered to them, 
seizing them with the greatest eagerness, and devouring them greedily, 
all of them congregating together at the end of tho box at which they 
were fed, and crawling over, snapping at, and biting each other, at the 
same timo uttering a grating kind of squeak. Cooked meat was next 
presented to them, and rejected; but raw beef was eaten by them 
with avidity, and with an evident preference for Buch pieces os had 
been moistened with water. This answered a double purpose; tho 
weather being worm numbers of tho Blue-Bottle Flies (Miwca vomitoria 
of Linnaeus) were attracted to the meat; and on approaching within 
range of tho bats’ wings were struck down by their action, the animal 
itself falling at the same moment with all its membranes expanded, 
and cowering over tho prostrate fly, with its head thrust under in 
order to secure its prey. When the head was again drawn forth tho 
membranes were immediately closed, and the fly was observed to be 
almost invariably taken by the head. Mastication appeared to be a 
laboured operation, consisting of a succession of eager bites and snnps, 
and the sucking process (if it may bo so termed), by which the insect 
was drawn into the mouth, being much assisted by the looseness of 
the lips. Several minutes were employed in devouring a large fly. 
In the first instance the flies were eaten entire, but Mr. Danioll after¬ 
wards observed detached wings in the bottom of the box. Tliewi 
however he never saw rejected, and he is inclined to think that they 
are generally swallowed. A slice of beef attached to the side of the 
box was found not only to savo troublo in feeding, but also by 
attracting the flies to afford good sport in observing tho animals 
obtain their food. Their olfactory nerves appear to be very acutely 
sensible. When hanging by their posterior extremities, and attached 
to one of the bars in front of the cage, a small piece of beef placed 
at a little distance from their noses would remain unnoticed; but 
when a fly was placed in the same situation they would instantly begin 
snapping aftor it. Tho beef they would oat when hungry, but they 
never refused a fly. In the day-time they sometimes clustered 
together in a corner; but towards evening they became very lively, 
and gave rapid utterance to thoir harsh grating notes. One of them 
died on the fifth day after they came into Mr. Danioll’s possession; 
two on the fourteenth; the fourth survived until the eighteenth; and 
tho fifth until the nineteenth day. Each was found to contain a single 
foitus. 

On the 16th of May, 1834, Mr. Daniell procured from Hertfordshire 
five specimens of Vespertilio noctula —four females and one male. The 
latter was exceedingly restless and savage, biting tho females, and 
breaking his teeth against the wires of the cage, in his attempts to 
escape from his place of confinement. He rejectod food, and died on 
the 18th. Up to this time the remaining four continued sulky; but 
towards evening they ate a few small pieces of raw beef in preference 
to flies, beetles, or gentles, all of which were offered to them ; only 
one of them, however, fed kindly. On tho 20th trae died, and on tho 
22nd two others. Tho survivor was tried with a variety of food, and, 
evincing a decided preference for the hearts, livers, Ac. of fowls, was 
fed constantly upon them for a month. In the course of this timo 
large flies were frequently offered to her, but they were always 
rejected, although one or two May Chafers (Melolontha vulgaris) wore 
partially eaten. In taking the food the wings were not thrown for¬ 
ward as in the Pipistrelle, and the food was seized with an action 
similar to that of a dog. The water that drained from the food was 
lapped, but tbe bead was not raised in drinking, as Mr. Daniell hod 
observed it to be in the Pipistrelle. The animal took considerable 
^ainH in cleaning herself, using the posterior extremities as a comb, 
parting the hair on either side from head to tail, and forming a 
straight line along the middle of the back. The membrane of the 
wings was cleaned by forcing the nose through tho folds and thereby 
expanding them. On the 20th of June this specimen produced a. 
young one. At the time of its birth the young was larger than a 
new-born mouse, and its bind legs and claws were remarkably strong 
and serviceable, enabling it not only to ding to its dam, but also to 
the deal sides of the cage. On the 24th the animal took her food in 
the morning, and appeared very careful of her young, shifting it 
occasionally from side to side to suckle it, and folding it in the mem¬ 
branes of tho tail and wings. On these occasions her usual position 
was reversed. In the evening she was found dead, but the young 
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was still alive, and attached to the nipple, from which it was with 
gome difficulty removed. It took milk from a sponge, was kept care¬ 
fully wrapped up ip flannel, and survived eight days, at the end of 
which period its eyes were not opened, and it had acquired very little 
hair. All the species of Cheiroptera hybernate. 

Systematic Arrangement.—Among the ancients Aristotle says but 
little about tnd Bat, and Pliny is considered to have placed it among 
the Birds, none of which, he observes, with the exception of the Bat, 
have teeth. (‘ Hist. Nat.’ lib. xi. c. 37.) Again (lib. x. o. 61), he notices 
it as the only winged animal that suckles its young, and observes on 
its embracing its two little ones and flying about with them. In this 
arrangement he was followed by the older of the more modem natu¬ 
ralists ; Belon, Oesner, and Aldrovandus, for instance. The former, 
aftor expressing some doubt, places it at the end of the Night-Birds, in 
his ‘Histoire do la Nature des OyBeaux’ (folio, 1655), and it occu¬ 
pies the same position in the small 4to (1567), with the following 
quatrain :— 

“ La Souris Chauve ost un olseau du nuict, 

Qui point no pond, ains sen petit* onfuntc, 

Lesquels do laiet dc fob tetins suntante, 

En petit corps Krandc vertu rcluit.” 

Tho Bat (Attalcph, ‘bird of darkness') was one of tho unclean ani¬ 
mals of the Hebrews (Deut. xiv. 18), where it is plaoed among tlxu 
forbidden birds. 

Under tho title ‘ Vespertilio,’ the fourth and last gonus of his first 
order, Primate*, Linnams arranged all the Cheiroptera known to him, 
and the number of species recorded in tho twelfth edition of the 
‘ Systcma Natural ’ amounts only to six. In the thirteenth edition 
(Qmelin’s) tho number of species given amounts to twonty-three. This 
edition was printed in 1789, and few families afford stronger evidenco 
of the groat influx of the now species within the last five-and-forty 
yoars than is to be found in the numbers of Cheiroptera which have 
been described within that period. Of English bats alone Jenyns 
enumerates sixteen species, and the general numbers have been 
increased more than six-fold. Cuvier made tho Cheiroptera the flrst 
family of his third order of Mammifers, placing them uext to the 
Jjeuiuridte, which close his second order, Quaclmmana. Jenyns, in 
his ‘ Manual of British Vertebrate Animals,’ places them under the 
order Primate*, which he makes the second in his arrangement of 
British Mammalia, the Perce being tho flrst; and thoy come immediately 
after the shrows and the hodgc-liog. 

Tho classification of the family we propose to follow, is taken in 
great moaHure from tho French authors, and adopted by Dosmarcst 
and Lesson, Oaleopithecus, which is tho type of the first tribe of 
Cheiroptera, according to Lesson, we have removed, in accordance 
with the opinions of other zoologists, from this family; and though 
the Vespertilionidte may be divided into two natural sections, the 
Insectivorous Bats and tho Fruit-Eaters, we have, in consideration of 
tho gradual shades of form when the numerous species are brought 
under observation, followed M. Lesson's arrangement, with the excep¬ 
tion above alluded to. 

VEsrunTit.nmu.fi. 

§ 1. htiophori, Spix. 

Bats having a membrane in form of a loaf upon tho noso. Molar 
teeth with sharp tubercles, 

1. Sub-Family, Phyllostomalina. 

Nose-leaf simple, [solitary, or unequal, the forefinger composed of 
two joints. 

PhyUostama, Geoff. Four incisors abovo and the same number 
below. Canine teeth vory strong. Nose supporting two nasal crests, 
one leof-like, the other like a horseshoe. Ears large. Internal orcillon 
dcntclated. Tonguo * bristled with papilla;. Tail variable in length, 
sometimes none. Tho dental formula is— 

Incisors, — ; canines, lm? ; molars, ?m? = 32 . 


men, and wound them with their rostrum, for tho sake of sucking 

n«F l y U \?i 0 i 0< ^ ^ , ' te “ 80 an( i subtle that the wounded do 

not teelit before the bed covered with blood gives token of the wound. 
00 great a quantity of blood flows from the envenomed bite that it can 



rhyUoalonta erniulutiim. 



l'hyllo ituma pcrspicillutum. 



Teeth of Vampire Ihit ( Vam pints Spectrum). 



a. Tail shorter than the interfemoral membrane. 

P. crenidatum. Tho borders of the nasal loaf are dentelated, the 
end of the tail free. Locality unknown. . 

b. No Tail. 

P. peripicillatum, Geoff. Vespertilio perepicUlatu*, Linn. 

Vwnpirus, Geoff, and F. Cuvier. The same character as in the 
Phyllostomata, with the exception of the dental formula, which is as 
follows:— 

Incisors, -i. j canines, 1ml; molars, ?m? = 34. 

4. 1—1 6—6 

F. Spectrum. This is the celebrated Vampire Bat of which so many 
bloodthirsty stories have been told; the Pkyllostoma Spectrum of 
some authors, Vampiru* tanguituga of others, the Andira-guoca of 
Piso, and the Vespertilio Spectrum of Linnams. The nose-leaf is entire, 
higher than it is wide, although it beoomes widened at the base. The 
following is Piso’s account of its habits:—“ They seek out every kind 
of anboal, and suok their blood. But in Maranhan (Maranham) there 
is a oertain kind of bats which approach by night the naked feet of 


Vampire Bat ( Vampiru* Spectrum). 

only be stopped with difficulty, and the peril in imminent unless a 
euro by the prescribed remedies bo effected. The inhabitants first 
wash these wounds with hot sea-water, and afterwards apply hot 
ashes, or even cautery, if the blood bo not stopped.” Captain 
Stodman, who states that he was bitten, thus describes the opera-, 
tion:—“ Knowing by instinct that the person they intend to attaek 
is in a sound slumber, they generally alight hear the feet, where, while 
the creature continues fanning with its enormous wings, which keeps 
one cool, ho bites a piece out of tho tip of the great toe, so very small 
indeed that the head of a pin could bo scarcdQr received into the 
wound, which is consequently not painful; yet through this orifice 
he continues to suck the blood until lie is obliged to disgorgo. Ho 
then begins again, apd thus continues sucking and disgorging till he 
is scarcely able to fly; and the sufferer has often been known to sleep 
from time into eternity. Cattle they generally bito in the oar, but 
always in places where the blood flows spontaneously. Having applied 
tobacco-ashes os the best remedy, and washed the goro from myself 
and my hammock, I observed several small heaps of congealed blood 
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all round the place where I had lain, upon the ground, on examining 
which the aurgeon judged that I had lost at least twelve or fourteen 
ounces during the night," This is sufficiently circumstantial, and the 
narrative is assisted by Mr. Wood, who quotes the passage in his 
‘ Zoography,’ and who informs us that “it is said to perform the ope¬ 
ration by inserting its aculeated tongue into the vein of a sleeping 
persou with so much dexterity as not to be felt; at the same time 
fanning the air with its large wings, and thus producing a sensation 
so delightfully cool that the sleep U tendered still more profound, and 
the unfortunate person reduced almost to death before he awakes.” 
And the same author further informs us that “ there is reason to 
boliove that this thirst after blood is not confined to the bats of one 
continent, nor to one species, since at Java they seldom fall to attack 
those persons who lie with their feet uncovered." The same sort of 
stories are to be found In most books of Natural History up to a late 
period. Wood’s work W&s published in 1807, add the tales are con¬ 
tinued in Bewick in the eiiaon of 1820. Cuvier, in the last edition of 
the ‘ R&gne Animal’ (1820), says,- “They have accused this species of 
having caused men and beasts to perish by Sucking them, but it con¬ 
tents itself with making Very small wounds, which may sometimes 
become envenomed by the climate.” Lessoft (1827), in his notice of 
the genus, says, “ Tho singlo American species is celebrated by the 
fables with which they have accompanied Its history." Or. Horsfield, 
who paid particular attention to the Javanese Bats, does not say a 
word of their blood-thirsty propensities. That some of tho Phylloa- 
tomata suck the blood of animals as well as tho juices of succulent 
fruits, zoologists are agreed; and wo have above endeavoured to 
describe the peculiar apparatus with which they are furnished. 
Where the “ nucleated tongue ” fitted for inaertion “ into tho vein of 
a sleeping porson ” is to bo found among tho known bats, we are igno¬ 
rant. The rough tongue of the geflus Pteropua has been supposed to 
have been employed for abrading the skin, to enable the animal to 
suck tho part abraded, but zoologists aro now agreed that the suppo¬ 
sition is groundless. It is more than probable that the celebrated 
Vampire superstition and the blood-tucking qualities attributed to 
the But have some connection with eNCh other. 

l’iso dosci-ibes tho bodies of his Bats (Andira-guacu) ns being as 
large as European pigeons. 

MadeUcua, beach. Characterised by four incisors in each jaw ; the 
two intermediate upper ones are longer than tho lateral; they are 
bifid ; the lower incisors are equal, simple, and pointed. Four molar 
toutli in tho upper and five in the lower jaw on each side. Two nasal 
loaves. No tail, l.ips furnished with soft fringed and compressed 
papilla:. Tongue bifid at tho point. 

M. Lewiaii. Nasnl leaf suddenly pointed; oars moderate and 
rounded. Fur blackish. Intorfomoral membrane notched. Expan¬ 
sion 10 inches. Locality, Jamaica. 

(t'loa.mphaga. Four incisors in each jaw ; canines moderately strong. 
Tongue very long, extensile, anil terminated by a sort of sucker. Nose 
surmounted by a crest in form of a pike-head. Tail none, or variable 
in length. Interfemornl membrane very small, hardly any. 

Incisors i-; canines, ; molars, ^-^-=21. 

4 1—1 3-3 

Locality, Entirely American. The extensile tongue, says Lesson, 
enables tho species to suck tho blood of animals. 

U. aur'tcina of Geoffroy, Veapertilio soricinua of Pallas and Gmelin. 
Interfemornl membrane comparatively large. No tail. Locality, 
Surinam anil Cayenne. 

Bhinopoma, Geoff. Two incisors in the upper jaw, four in tho 
lowor. Nose long, conioal, out square as it were at the end, and sur¬ 
mounted with a small loaf Nostrils straight, transversal, and oper- 
culated. Ears large, earlet (oreillon) external. Tail long, onfelopod 
at itB base in the interfemornl membrane, which is cut as it were 
square, and free at the extremity. 

Incisors, canines, tl?; molars, ill^=28. 

4 1 —1 5 —-5 

There are two species only; one African, the other American. 

H. microphylla. This is Belon’s Chauve-Souris d'Egypto. The fur 
iB ash-colourod, and the tail very long and Blender. It is thu 
Hpocics that abounds in the long and dreary galleries of the Egyptian 
Pyramids. 

Artibeua, Leach. Four inoisors in each jaw, of which the upper 
ones are bifid and the lower ones truncated. Two canines above and 
the same number below; the upper ones have an internal border at 
their bate. Four molars above and five below on each side. Two 
nasal leaflets; one horizontal, the other vertical. No tail. 

A. Jtmaicmtis, the only species known. Brown above, grayish 
below. Flying membranes, and ears brownish. The lips are sur¬ 
rounded with a regular series of worts, and the mouth 'is provided 
internally with a narrow, fimbriated, cribriform membrane. Expan¬ 
sion about 1 foot, 3 inches. Length from the muzzle to the 
extremity of the interfemornl membrane, 4 inches, 10 lines. Dr. 
Horsfield calls it Phylloatoma Jamaicente, and Bays that in many par¬ 
ticulars it agrees with Phylloatoma planiroitrum of Spix, though rt is 
dearly distinguishable from it. 


and six below on each side. A single straight leaf upon the nose. 
Tail short. 

M. Bedmani, Brown above, grayish below, I&rs rounded. Nose- 
leaf, which is sharp, covered with small whiteWiaira. Membranes 
brown. Locality, Jamaica: 

2. Sub-Family, Bhinolophina. 

Nasal loaf complicated, membranous. Index with a single phalanx. 
Wings largely developed. - Females with pectoral teats often accom¬ 
panied by pubic warts simulating mamilleo. . 

Bhinolophua, Gooff. Nose at the bottom of a cavity bordered by 
a wide crest of a horseshoe shape, and surmounted by a leaf. Kara 
moderate, lateral, without an earlet (oreillon). Tail long, entirely 
enveloped by the interfemornl membrane, which is very much 
developed. 

T . • 2 . 1—1 , 6—5 

Incisors, ; canines, --; molars, — —32. 

4 1—1 (5—fl 

There are several species. 

12. trident (Aaellia trident. Gray) is a native of Egypt. 




Head and skull of Itimiuphua trident, 

12. nobilia is a rare and fine Javanese species : it is tho Kcbblck of 
the natives. It was described by Dr. Horsfield, who observes that it 
belongs to the second section of tho genus. The nasal apparatus con¬ 
sists of a brood membrane stretching transversely across tho nose in 
form of a shelf; tho sides are bounded by soveral parallel folds, ami 
inferiorly it constitutes a semicircular envelope, which has a short, 
obtusoly-roundod point in the middle. Colour above, puro brown; 
beneath, brown variegated with gray. Fur remarkably long anil 
silky, and supplied with a most delicato down at the base, bo as to 
be throughout very soft to tho touch. Body 4 inches in length. 
Expansion 19i inches. 





Jthinolophus nobilia. 

Mcgadcrmn, Geoff. Ears very much developed, and brought for¬ 
ward ou the head. Earlet internal, wide. Three nasal crests, one 
vertical, one horizontal, and one inferior of a horseshoe shape. No 
tail. Interfemorul membrane cut square. 

Incisors, 2 -; canines, - ; molars, —— 20. 

4 1—1 6 -5 

M. trifolium. Locality, Java, where it is the Lovo of the natives. 



Ls*. 


each jaw. 


a, Head of Megaderma trifolium ; 6, Skull of Megaderma Front. 

Nycterit, Geoff. A very deep longitudinal sillon upon the chanfroin. 
Nostrils osvored by a cartilaginous moveable operculum. Ears largo, 
united at their base. Earlet external. Interfomoral membrane very 
large, comprehending the tail, the last vertebra of which is terminated 
by a bifurcated cartilage. 

Incisors, L; canines, Lzl; molars, Inf=82. 
v 1—1 5—6 

A r . Oeoffeoyi. Fur, gray-broWn above; brighter below. Ears very 
large. A well-developed wart placed upon the lower lip, between two 
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bourrolets, having the form of a V. Locality, the Thebaid and 

Senegal. 



Taphnsoui, Gooff. Chanfrein with a Billon. Upper lip thick. Kara 
moderate and wide apart. Tail line towards its point, beyond the 
interfcinornl membrane, which, is large, prolonged, anil angular at its 
external border. 

Incisors, canines, - ; molars, S =28. 

4 1-1 5—5 

There are several species. 

T. M anrit ianns. Pur, chestnut above, ruddy below. Earlct termi¬ 
nated by a sinuous bonier. Lucidity, Mauritius. 



Taphuzuut Maurilianm, anil profile of the same. 


Mormops, Leach. Pour upper unequal incisors, of which the inter¬ 
mediate ones are widely notched, and four below which are equal and 
trifid ; two canines iti each jaw, the tipper ones twice the length of 
those below, almost compressed and canalieulatcd before ; five molars 
above and six below on each sido. A single nasal leaf united to the 
ears, which are very complicated. 

M. JUainrillii, the only species; and it is remarkable for the 
extreme elevation of its front; the excavation of its chanfrein ; the 
lobateil crenellated form of its upper lip, and the division of the 
lower one into three membranous lobes ; the existence on the tongue 
of papillie, of which the anterior arc bifid and the posterior multifid ; 
the folding of the nasal leaf, and the division of the upper border of 
its ears into two lobes. Locality, Jamaica. 

Nyduphilus, Leach. Two upper, elongated, conical, pointed 
incisors ; six lower ones, equal and trifid, with rounded lobes; two 
canines above and two below, the lower ones having a small point at 
the back part of their base. Pour molars on each side of tho jaws, 
with crowns furnished with pointed tubercles. Two nasal leavos, of 
which the posterior is the largest. Tail projecting a little beyond the 
interfemoral membrane. 

N. Ueoffroyi, tho only species known. Pur, yellowish above. Belly, 
breast, aud throat dirty white. Ears large. Membranes brownish- 
black. 

§ 2. Aniatiopkori, Spix. 

Bats without any nasal appendage. 

3. Sub-Family, Vaperltiionina. 

Molar teeth with pointed tubercles. Wings wido and extmnlod 
A single phalanx to the forefinger (index). Head elongated. The 
lips simple. Tongue short. Tail long. 

Vespcrtilio, Linn., Geoff. Upper incisors four, sometimes two. 
Lower incisors six. Muzzlo very simple. Eats separated, but some¬ 
times united at their base. Earlet internal. Tail long, entirely 
enveloped in the interfemoral membrane. Cheek pouches. 

Incisors, —; canines, till; molars, ;—^=82, 

6 1 — 1 0 — 5 

Lesson observes, that many Vcajiertilionei have but two incisors. 
The species of the genus are many in number, and their geographical 
distribution is very wide. 

a. European Species. 

V. muriniu, Linnaeus. This is the Plitter-Mouse, Flutter-Mouse, 
and Rear-Mouse, of the English; La Chauve-Souiis of Buffon, 
and, according to Pennant, the Ystluin of the Welsh; the Nattola, 
No tula, Sportoglione, Vispistrello, and Viipistrello, of the Italians; 
Murciegalo and Morciogalo of the Spaniards; Morcego of the Portu¬ 
guese ; Speckmaus aud Fledermaus of the Germans; Vledermuys of 
the Duton; Laderlap and Pladermus of the Swedes; and Flagermaus 
and Aftenbakke of the Danes. 


T^rv:. 8 ° V ^’ , of *?* e len « th of the hoa< l 5 the earlets falciform, 
i, ,*5 tl ! e odults is ruddy-brown above, whitish-gray below; 

that of young individuals is gray-ash. 

in Ti™ “ 0, .’ m “ o " in , Europe- It has been supposed to exist 
, oveu ln Australia. Its haunts are caves, ruined build- 
* lle . roof ! of ho, "«« or churches, and hollow trees, 
tbn win,, yben ! ate8 during the whole winter, snugly wrapped up in 
u C i m * bmi ‘r S \ mR B, “l>endcd by the hind feet We have 
ir“^ e - e ^ n r/ th “ «>d below will bo found a head and 

skull of V. Piputrdltu, another European species. 

-- 

kM 






Head and skull of J'rtprrtilio Ptpittretlu «. 
fi. African Species. 

V. nirjrita. Adnnson discovered tliis species at Senegal. The cars 
are oval, triangular, very short, one-third of the length of tho head. 
Earlet long, and tei-miuuUng in a point. Pur yellotvish-brown abovo, 
and yellowish-ash below. 


y. Asiatic Species. 

r. p ictus. Tho ears are shorter than the head, oval, wider than 
they are high. Earlet oval-shupeil. The fur is reddish, passing into 
bright yellow upon tho back, and of a tarnished yellow on the belly. 
Citron-coloured rays mark the course of the fingers in the wings, 
which are chestnut-brown. Locality, Ceylon. 

8. American Sisicieg. 

V. Xa»t). This species, remarkable for tho longth of its nose, was 
first described by tho Prince dc Nettwied. The nasal organ is elon¬ 
gated in a straight line above the upjier jaw, almost like a proboscis. 
The ears are small, and very much pointed. The fur is grayish-brown 
above and yellowish-gray below. Locality, Brazil, in trees. 

PUrulua, Geoff. This genus in many of its characters agrees with 
Vaprrtilio, but tho cars are very much developed, being larger than 
the head. 

. 4 1-1 K r, 

Incisors, _ ; canines, — ; molars, ' —• 30. 

0 1- l 0—0 

There are several species, and tho form occurs in all the four quarters 
of the globe. 

P. TimuHentia. This species was discovered by TYnm and Lesiieur 
in the island of Timor, one of tho Moluccas. The ears are ample, 
united at their base by a small membraMe. The fur is blockish-brown 
above, and ash-brown below. 



Pit-rat us Timarirusis. 

b, front view of the teeth, Ac.; r, profile of the skull j <1, profile of the head. 

The genera A lalapha, Hyjiexmlon, anil Nydiocua of ltafinesquc, ore 
considered doubtful by LeRson and others. 

Myopteris, Geoff. The chanfrein is united nnd simple. The ears 
ore iargo, insulated, and lateral, with an internal earlet. Tail long, 
half enveloped in tho interfemoral membrane. Muzzlo short and large. 

Incisors, — ; canines, -—J ; molars, -—- = 26. 

2 1—1 5—5 

M. Daubentonii, Geoff.; Lo Rat Volant (Plying Rat) of Dattbonton. 
The locality of this species is unknown. _ The upper part of tho bead 
and body is brown; 'beneath, tho colour is dirty white, with a slight 
tinge of yellow. 

4. Sub-Family, Noclilionina. 

Molars tubercular. Wings long and straight. Two phalanges to 
the forefinger (index). Head short and obtuse. Lips very large. 



971 


CHEIROPTERA. 


CHEIROPTERA. 


Tail recurved. The females often furnished with lateral pouches for 
the reception of the young in nursing. 

Noctilio, Geoff. Canines very strong. Muzzle short and swollen, 
and divided and studded with fleshy tubercles or warts. Hose simple, 
and losing itself in the lips. Ears small and lateral. Interfemorol 
membrane very much developed. Tail envelopod at its base. 

Incisors, -i- j canines, J—J ; molars, tmt = 28. 

2 1——1 5—5 

N. Leporinus. Size of a rat. Fur of a uniform reddish-yellow. 
This is the VeepertiUo Leporinus of Gmelin ; Noctilio unicolor of Geoff¬ 
rey. Localities, Brazil, Peru, and Paraguay. 




view of teeth, &c. 

m Dt/eopcs, Illiger. M. Temminck is of opinion that Molossns, Nycti- 
nornue, ami Clieiromelee are identical with Ih/sopes. The following is 
the character of the teeth, according to F. Cuvier: two incisors above 
and four below; two canines iu each jaw ; four molnrs on each side 
of the upper jaw; that is to say, two false and two normal; ten 
molars iu the lower jaw, namely, four false and six true. Type, 
J). Moope. Wo proceed to give the definition of Molottut, Cheiro- 
mdee, and Nyrtinmmu, for the assistance of the student. 

MoUteeue. Head short; muzzle swollen. Ears large; oarlet external. 
Tnterfemoral membrane straight, with a square termination. Tail 
long, enveloped at its base, and most frequently free at its extromity. 

o 1 1 6 5 

Incisors, — ; canines, -; molars, -—- = 28. 

2 1—1 6 - 0 

The geographical distribution of this form is wide ; Africa, Asia, 
and South America possess it; but the species, which are numerous, 
occur principally in tho two last-mentioned localities. 

M. obecurue, M. fit marine of Spix, Dyeopee obecurue of Temminck. 
Size of the Barbastelle of Europe. Fur oomposod of hair of two 
colours, blackish-brown above, and ash-brown below. Whiskers at 
the binder of the lips. Length about 3 inches, 3 lines. Expansion 
9 inches. Localities, Brazil and Guyana, 


Head of Jlalaesue obecurue. Skull and front teeth. 

Cheiromda, Horsfleld. Two incisors abovo and two below; the 
upper onoB huge, approximate, semiconical, and acute, the lower very 
small and simple. Muzzle conical, Bulcated, and with setiferous 
glandules. Ears distant, patent, with a short, semicordate, obtuse 
oporculum. Axillary pouch ample; but tho hind foot, according to 
Dr. Horsfleld, constitutes the chief distinguishing character. The 
hind foot, or rather hand, “ consists of four fingers, which have the 
same disposition and structure as in other animals of this family, and 
of a distinct thumb, essentially agreeing with this member in many 
Quadrumantt, and in several aumuus of the Rodentia and Marmpialia. 
It iB a complete antagonist to the fingers, cnablos the animal to take 
hold of objects, and thus constitutes a perfect hand.” 

C. torquatue, Horsfleld, ‘ Researches in Java;’ Molouue Cheiropus, 
Auct.; Dyeopee Cheiropus, Temminck. Length, 64 inches. Expan¬ 
sion nearly 2 feet. Localities, Siam and Western Asia. 

Nyctinomue, Geoff. Hose fiat, losing itself in the lips, which are 
deeply slit and wrinkled. Ears large, and hanging with an external 
earlet. Intorfemoral membrane moderate and angular. Tail long, 
and nearly half of it enveloped. 

Incisors, —; canines, ; molars, “ 30. 

4 1—1 o—o 

Localities. This form occurs in Africa, Asia, and South America. 
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N. JEgyptiacue, Geoff.; Dyeopee Geoffroyi, Temminck. Reddish 
above and brown below. Tail slender. Intorfemoral membrnno 
enveloping only half of tho tail. Locality, ruins and subterraneous 
places in Egypt. 

Dinope, Savi. Ears united and extended on the front. Lips pendent 
and plaited. Tail enveloped for half its length in the iuterfemond 
membrane. 

Incisors, - ; canines, ^; molars, = 32. 

8 1—1 5—5 

D. Ceetonii, Savi. Fur thick and soft, gray-brown, tending slightly 
to yellowish, but a little browner on the bock. Wings black-brown. 
Muzzle, lips, and ears black, the latter large, rounded, and a little 
notched on their external border. Tail long, of a brown-black. 
Locality, tho environs of Pisa, where Savi discovered it. . 

Utmoderma, Geoff Hose simple. Ears small, lateral, and isolated ; 
earlet internal. Interfemorol membrane rudimentary, and bordering 
the legs. Ho tail. 

4 1- -1 4— 4 

Incisors, —; canines,-; molars, —— = 28. 

4 1--1 ’ 4—4 

But it should be remembered that Cuvier only allows of two incisors 
in the uppor jaw, instead of four, the number given by Geoffroy. 

& rufa. Fur uniform, chestnut-red. Ears modorate, oval, and a 
little notched on their external border. 

Cekeno, Leach. Two upper incisors pointed and simple; four lower 
ones contiguous and cylindrical. Two canines abovo and below, the 
upper ones largest. Four molars on each side of the jaws, the first 
pointed and simple, and the last throo with their crownB beset with 
points. Third and fourth finger with three phalanges, the fifth or 
external with two only. Intel-femoral membrane prolonged a little 
below the toes of the hind feet. Ears separated; earlcts simple. 
Ho tail. 

C. Brooksiana. Back ferruginous; belly and shoulders yellowish- 
ferruginous. Ears pointed, with the anterior border rounded and tho 
posterior one straight. Membranes black. 

Aillo, Leach. Two upper incisors large, compressed, bifid, and with 
rounded lolies. Two lower equal, trifid, with roundod lobos. Two 
upper canines, long, very sharp, with a small projecting point before 
and behind their base; the two lower smaller and loss pointed. Four 
upper molars on each, the two first pointed and triangular, the second 
largest, the third bifid, and the fourth trifid externally. Third finger 
of tlie wings with four phalanges, fourth and fifth with three. Inter- 
femoral membrnue straight. Ears contiguous, short, very large; no 
earlet. Tail not exceeding the membrane. 

A. Cuvicri. Colour ferrugiiious-Isabclla. Wings obscure brown. 
Ears truncated, as it were, at the end. 

Scotophilus, Leach. Four upper incisors unequal, pointed, the 
intermediate ones being largest and simple, and tho lateral onos bifid 
with equal lobes : six lower incisors indistinctly trifid. Two canines 
above and below, the upper ones with a small point behind their baso, 
and the corner ones with a similar one in front. Four molars with 
crowns armed with points. Fourth aud fifth fingers of the wings 
with three phalanges. 

S. Kuhlii. Fur ferruginous. Ears, nose, and wiugs brown. 

6. Sub-Family, Pteropina. 

We now come to a numerous and widely distributed family con¬ 
taining Borne of tho largest forms of tho VespertUionidic, anil subsist¬ 
ing principally on vegetables and fruits. It is not improbable that the 
fabulous Harpy may have had its origin in some of these enormous 
bats with their well-developed pectoral miunnue. 



Pteropue Ditesumieri. 


Molar teeth tuberculated and grooved longitudinally. Wings 
rounded. Interfemorol membrane and tail often wanting. Index 
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with throe phalanges. Head long and hairy. Females for the most 
part with nursing pouches. 

Pterojrus, Brisson (Roussettes of tho French). A small nail on the 
index wing-finger. Head conical. Ears short. Tail absent, or rudi¬ 
mentary. Interfemoral membrane very little developed. 

a. Tailless. 

P. Javanicua. Upper part of the neck smoky red, rest of the fur 
blackish, some white hairs mingled with the black ones of tho back. 
Expansion 5 feet. This is tho Kalong of the Javanese, which, 
according to Ur. Horsfiold, is extremely abundant in the lower parts 
of Java, and uniformly lives in society. The more elevated districts 
are not visited by it. “ Numerous individuals,” continues tho Doctor, 
“ select a large tree for their resort, and suspending themselves with 
the claws of their posterior extremities to the naked branches, often 


conical; ears Bliort; tail but little apparent. Intorfemoral membrane 
notched. Plank-membrane springing from the mesial line of the back. 

4 1 i a a 

Incisors, -; canines,-; molars, —^ — 32- 

6 1—1 4—4 

C. Pcronii. Fur brown or red, and very short.. No nail on the 
index. Wings springing from the middle of the back. Expansion 
two feet. Locality, Timor. N.B. Tomniinck thinks that tho P. pal- 
Italua of Geoffrey is the young of this species. 

llarpya, Illiger. 1 littering from Crpltahilrs in the want of lower 
incisors and of tho last small molars in both jaws. Geoffroy thinks 
that tho difference between the system of dentition in llarpya and 
Cephalote* Permit is attributable to age only. 

Incisors, ? ; canines, L_1; molars, t”j|=24. 


in companies of several hundreds, afford to a stranger a very singular 
spectacle. A species of Pic.ua, in habit resembling the F. rdigimm of 
India, which is often found near the villages of the natives, affords 
them a very favourite retreat, and the extended branches of one of 
those are sometimes covered by them. They pass the greater portion 
of the day in sleep, hanging motionless : ranged in succession, with 
tho head downwards, the membrane contracted about the body, and 
often in close contact, they have little resemblance to living beings, 
and by a porson not accustomcibto their economy are readily mistaken 
for a part of the tree, or for a fruit of uncommon si/.e suspended from 
its branches. In general these societies presorvo a perfect silence 
during the day : but if they are disturbed, or if a contention arises 
among them, they emit sharp piercing shrieks, and their awkward 
attempts to extricate themselves when oppressed by the light of tho 
sun, exhibit a ludicrous s]>ectucle. In consequenco of tlie sharpness 
of their claws, their attachment is so strong, that they cannot readily 
leave their hold without the assistance of tho expanded membrane : 
and if suddenly killed in the natural nttitudo during the day, they 
continue suspended after death. It is necessary therefore to obligo 
them to take wing by alarming them, if it lie desired to obtain them 
during tlie day. Soon after sunset they gradually quit their hold, and 
pursue their nocturnal flight in quest of food. They direct their 
course by an unerring instinct to tlie forests, villages, and plantations, 
occasioning incalculable mischief, attacking and devouring indiscrimi¬ 
nately every kind of fruit, from tho abundant and useful cocoa-nut 
which surrounds the dwelling of the meanest peasantry, to the rare 
and most delicato productions which are cultivated with uure by 
princes anil chiefs of distinction. By the latter, as well as by the 
European colonists, various methods are employed to protect the 
orchards and gardens. Delicato fruits, such as mangoes, jamhus, 
lansss, Ac., os they approach to maturity, are ingeniously secured by 
means of a loose not or basket, skilfully constructed of split bamboo. 
Without this precaution, little valuable fruit would escape the ravages 
of the Kalong. There are few situations in the lower parts of Java in 
which this night wanderer is not constantly observed: as soon as the 
light of the sun has retired one animal is soen to follow the other at a 
small but irregular distance, and this succession continues uninter¬ 
rupted till darkness obstructs the view. The flight of tho Kalong is 
flow and steady, pursued in a straight lino, and capable of long con¬ 
tinuance. The chase of the Kalong forms occasionally an amusement 
of the colonists and inhabitants during the moonlight nights, which 
in the latitude of Java are uncommonly serene. Tie is watched in his 
descent to the fruit-trees, and a discharge of small shot readily brings 
him to the ground. By this means I frequently obtained l§ur or five 
individuals in tho course of an hour.” 



Pleropua Jaranicui. 

p. With Tails. 

P. ttramineut. Fur reddish-yellow; tail very short. Expansion 
two feet. Brought from Timor by I’cSron and Lesueur. 

y. With Wings on tho Bock. 

Cephalotct, Geoff. A small nail on the index in one species. Head 


Jf. Pallaaii (Cephal-ote* Pallaaii, Geoff). Fur consisting of scanty 
and soft hairs, grayish-ash above, pain white liclow. A nail on tho 
index. Expansion 1 foot 11 inches. Locality, the Moluccas. 





IIMil of llarpya Pallaaii. 

Cynoptem*, K. Cuvier. Four incisors and two rudimentary false 
molars in each jaw, like the Pteropi, but they entirely wnnt the last 
molars. Tho jaws arc abbreviated, and the heads much resemble 
those of Ciphitlolr*. 

Macrogloaaa, V. Cuvier. A genus approaching very closely to 
Pleropua and formed by F. Cuvier for tho Lowo-nssu of tho 
Javanese, P. minima* of Geoffroy, P. roatrnt.it* of llorsfield. Its 
character depends upon the extreme length of the head, the absence 
of false molars, tho great development of the posterior molar and the 
extensile tongue. * 

Incisors, 1 ; canines, !-—! ; molars, —--=34. 

4 1-1 <1 0 

M. HortfiMii (Pteropu* roatratua, Horsfield). Temminek is of opinion 
that iff. Kiodotcs, P. minima*, Geoff., and M. llornfirldii are identical. 

8 . Wings placed extremely liaekwards. 

Fpomophoru * (Gray). F. Whitii (Pteropu* Kpomopluirui, Bennett). 
Pale brown, the colour lieing paler posteriorly ; belly white ; humeral 
brush (or epaulette) white and largo. Total length, six inches three 
quarters; length of tho head, two inches and a quarter. Expansion 
12 inches. 

Tho following is tho nrrangemeut of the species of this order of 
which there are specimens in the British Museum, as given in the 
list of the Mammalia by Dr. J. E. Gray .•— 

V KSl'KHTII.IONID.K. 

A. htiophori. 
a. Pkylloatomina. 

1. Rhinopoma lltirdwickii, the Indian Rhinopome. 

2. It microphyUa, the Egyptian Rhinopome. Egypt. 

3. Sturnira Spectrum, the Sturnira. Brazils. 

4. Arctibcu* Jamaicenaia, the Jamaica Arctibeits. Jamaica and 
Brazils. 

5. A. fimbria!u*, tho Fringe-Lipped Arctihnus. Brazils. 

6. A. vcrrur.alua, the Warty-Cliinnod Arctibous. South America. 

7. A. falcatm, Sickle-Arctibens. Cuba. 

8. Vampyru* Spectrum, tho Pale Vampire. Jamaica. 

SI. Phyllostoma haatalmn, the Javclitie Phyllostomc. Brazils. 

10. P. falii/inotum, the Sooty Phyllostome. Smith America. 

11. P. Childreni, Children’s Phyllustome. South America. 

12. P. Doricinum, the Soricino Phyllostomc. Jamaica, West Indies. 

13. P. Brunettii, Bennett's Phyllostome. South America. 

14. P. lanceolatum, Long-Leaved Phyllostome. South America. 

15. P. elongatnm, Elongated Phyllostome. Brazils. . 

16. B rarityphylla Cavemarum, the Cavern-Bat. St. Vincent s. 
West Indies; Cuba. 

17. P/iyllophora megaloti*, Large-Eared Phyllophore. Brazils. 

18. P. nigra, Black Phyllophore. Brazils. 

19. P, amplexicaudata, West-Indian Phyllophore. West Indies, 

Jamaica. . 

20. tilouophaga Soriana, the Soricino Bloodsucker. Jamaica, 
West Indies. 

21. Monophyltu * Bed man i, Redman’s Leaf-Nosed Bat. Jamaica. 

22. Anoura Geoffroyi, Geoffrey's Tailless Bat. Brazils. 

23. Megaderma Lyra, Lyre-Nosed Broad-Winged Bat. Java; India, 
Madras and Bengal. 

24. M. Spaama, the Cordate Bat. .Tuva and Singapore. 

25. Larin frona, the African Leaf-Bat. West Africa, Gambia.' 

b. Wi iit olophino. 

26. A ritcua flaveacena, the Yellowish Aritcus. • 


Jamaica, 
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27. Rhimolophut ffippoeideroe, the Smeller Horseshoe-Bat. Devon* 
•hire. 

28. R ferrum-equinum, the Larger Horseshoe-Bat. England and 
Turin. 

29. R megaphyllut, the Large-Leaved Horseshoe-Bat. Australia. 

30. R morio, the Black Horseshoe-Bat. Singapore. 

31. R tragalut, Nepaul Horseshoe-Bat. Nepaul. 

32. R Capentit, Caps Horseshoe-Bat. Cape of Good Hope. 

33. R clivot us, Short-Faced Horseshoe-Bat. North Africa. 

34. Hippotiderot fulvut, Foxy Horseshoe-Bat. Indio, Madras. 

35. H. muriates, Mouse-Coloured Horseshoe-Bat India, Madras. 

36. II. bicolor, Rhinolophut bicolor, Two-Coloured Horseshoe-Bat 
Java. 

37. II. apiculaltu, Apicillated Horseshoe-Bat. India, Madras. 

33. II. larvalut, Masked Horseshoe-Bat. Java. 

39. It. penicillatus, Pencilled Horseehoo-Bat. Madras. 

40. II. vulgaris, Javanese Horseshoe-Bat Java, 

41. II. nobilit, Noble Horseshoe-Bat. Java. 

42. II. armiger, Hodgson’s Horseshoe-Bat. Nepaul. 

43. Atellia trident, the Throe-Toothed Asellia. Egypt. 

B. Anistiophori. 
e. Vetpert ilionidte. 

44. Nycteris Thcbaica, Egyptian Nycteria. Egypt 

45. N. l/amarcnsit, Damara Nycteris. South Africa, Dumara 
country. 

46. N. Poentit, Fernando Po Nycteris. Africa, Fernando l’o. 

47. Petalia Javanica, Kuhl’s Petalift. Java. 

48. Nyctophilut Geoffroyi, the Australian Nyctophilo. Australia. 

49. Barbuttelliu communis, tho Barkastelle. England. 

50. Plecotut communis. Common Long-Eared Bat England, London. 

51. P. Christii, Egyptian Long-Eared Bat North Africa, Egypt 

52. Rumicia calcarata, the Long-Spurred Romicia. 

53. Vcs/tertilio mystacinus, the Whiskerod Bat. Devonshire and 
Cambridgeshire. 

• 54. V. Dauhentonii, Daubenton's .Bat. Scotland, Aberdeen. 

55. V. Caroli, Prince Charles'H Bat. North America. 

56. V’. muricola, the Wall-Bat. Nepaul. 

57. Trilotitus Blepotis, the Blepote. Timor. 

68. T. Ilorsjhtdii, the Lowo-Manir. Java; India. 

59. Myotis murinus, the Large-Eared Bat Hamburg and England. 

60. M. Ilechstcinii, Bechstein’s Bat New Forest, Hampshire. 

61. M. Nattered. Natterer’s Bat. England. 

62. Kerivoula picta, the Kerivoula. Java. 

63. K. formosa, the Nepaul Kerivoula. Nepaul. 

64. K. Syketii, Sykes's Kerivoula. India, Calcutta. 

65. K. trilafitoides, the Javanese Kerivoula. Java. 

66. K. llardwkkii, Hardwicke's Kerivoula. Java. 

67. K. Poensit, the Fernando Po Kerivoula. Fernando Po. 

68. K. yrisea, the Gray Kerivoula. 

69. K. Brasilcnsis, tho Brasilian Kerivoula. Brazils. 

70. Nalalus stramineus, tho Natole. America. 

71. Scotophi/us Serotinus, the Serotinc. England. 

72. & discolor, Parti-Coloured Bat England. 

73. R Lcisleri, the Hairy-Armed Bat. England. 

74. S. murinus, tho l’at England; North of Scotland; Hamburg; 
and Madeira. 

75. $. fuliginosus, tho Sooty Scotophilo. Nepaul. 

.76. S. Ilodysonii, the Indian Bat India, Calcutta. 

77. N. lobatus, the Lobed Scotophilo. India. 

73. <3. Maderaspatanus, the Madras Bat Madras. 

79. S. morio, the Australian Bat. Van Diemen's Land, Australia. 

80. S. Gouldii, Gould's Scotophile. Van Diemen’s Land. 

81. S. pnmilus, the Dwarf Bat. Australia. 

82. S. Greyii, Captain Grey’s Bat Australia. 

83. S. Cubentis, the Cuba Bat Cuba. 

84. & MacLeayii, MacLeay's Bat Cuba. 

85. & Bellii, Bell's Bat West Indies. 

86. S. Grecnii, Green's Bat North America. 

87. S. Temminckii, Tenuninck’s Noctule. Calcutta and Java. 

88. 8. fdlcatus, tho Falcated Noetule. India. 

89. & Leachii, Leach’s Noctule. India. 

90. A. /virus, the Foxy Noctule. Java and MadraB. 

91. Noctulinia altivolans, the Noctule. England. 

92. N. Malaccensis, the Singapore Noctule. Singapore. 

93. N. labiata, Large-Lipped Noctule. Nepaul. 

, 94. Latiurut rvfus, the Red Hairy-Tailed Bat America. 

96. L, pruinotus, the Powdered Hairy-Tailed Bat. North America. 

96. Scotophilus Capentit, the Cape Bat Cape of Good Hope. 

97. Marina suillus, the Pig-Nosed Bat India. 

d. NoctiUonina. 

98. Taphozous per/oral us, the African Taphozous. Africa and 
Mauritius. 

99. T. longimanus, the Long-Armed Taphozous. India, Calcutta. 

100. T. tiudiventer, the Naked-Bellied Taphozous. Africa, Nubia. 

101. T.melanopogon, the Black-Bearded Taphozous. Caves of Kenneri, 
Hindustan. 


b;« 

102. T. saccolaimut, the Javanese Taphozous. Java. 

103. NoetUio Americanut, the Bull-Dog Bat Para. 

104. N. mastivus, the Striped Bull-Dog Bat Brazils and Central 
America. 

105. Motia nigrescent, the Mosia. South America. 

106. Mystacina tuberculata, the Mystacino. New Zealand. 

107. Centurio tenex, the Wrinkled-Faced Epaulet-Bat Amboyna. 

108. Chenolyclerit MacLeayii, MacLeay’s Fringe-Nosed Bat. 
Cuba. 

109. Mormopt BlainvUlii, the Mormops. Cuba and South 
America. 

110. Nyctinomus plicatus, the Groovo-Cheeked Bat. Java and 
Bengal. 

111. N. Rilppellii, Ruppell’s Groove-Cheeked Bat Fernando Po 
and Singapore. 

112. N. pnmilus, the Smaller Groove-Checked Bat Egypt. 

113. N. murinus, the Murine Groove-Cheeked Bat. Jamaica. 

114. N. macrotit, tho Large-Eared Groove-Cheeked Bat. Cuba. 

115. Molossus velox, tho Swift-Flying Thick-Lipped Bat. Brazils, 
and St Lucia, West Indies. 

116. M. fuliginatut, the Sooty Thick-Lipped Bat Bermuda, 
Jamaica, and Portobello. 

117. M. rufut, tho Reddish Thick-Lipped Bat. Brazils. 

118. M. tropidorhyhehus, the Ridge-Nosed Thick-Lipped Bat. Cuba. 

119. M. RrazUimsis, the Brazilian Thick-Lipped Bat. Brazils. 

120. M. Norfolccntit, tho Norfolk Island Thick-Lipped Bat. Norfolk 
Island. 

121. Niclidurut Preyreisii, tho Diclidure. Pueblo Nuevo, Tropical 
America. 

e. Ptcropina. 

122. Pteroput poliocephalus, Gray-Headed Kalong. Australia. 

123. P. Kdwardtii, the Wurba-Gool. India, Nepaul, and Molucca. 

124. P. edulit, the Kalong. Sumatra 

125. P. funerals, Red-Naped Kalong. Australia, Port Essington. 

126. P. psclaphon, Hairy-Footed Kalong. Island of Bunin (Loo- 
Choos). 

127. P. rubricollit, the Roussctte. Capo of Good Hope. 

128. Xantharpyia amplexicaudata, the Xantharpye. Amboyna. 

129. X. xEyyptiaca, Egyptian Xantharpye. North Africa, Egypt. 

130. X. straminea, the Pale Xantharpye. Africa. 

131. Epomophorus Whiiii, the Shoulder-Knot Bat. West A fries, 
Gambia. 

132. Cynopterus marginatus, the Margin-Eared Cynoptero. India, 
Java, ana Nepaul. 

133. C. Ilorsfitldii, Horsfield's Cynoptere. Java and India. 

134. C. brevicaudalus, the Short-Tailed Cynoptere. 

135. C. affinis, the Indian Cynoptere. Himalaya. 

136. Macroglotsut minimus, the Kiodote. Java. 

Postil Cheiroptera. 

Cuvier described the Bkcleton of a species of bat allied to tho 
Serotine, which was petrified and imbedded in a block of the 
Eocene Gypsum at Montmartre, Paris. Some fossil teeth rosombling 
those of a Cheiropterous animal have been found in the Eocene 
Sand at Kyson near Woodbridge in Suffolk. More numerous remains 
of this family have been met with in England in the limestone caverns 
containingtno fossil bones of extinct bears, hy ienos, and other animals. 
ProfessoAlwen says of these remains that he has “ failed to detect 
in the more Complete skulls and skeletons from cave-localities any 
character.by which they could bo distinctly referred to unknown 
Hpecies of bats, or to such as do not now exist in England; and after 
much pains bestowed on tho less complete and more abundant frag¬ 
mentary and detached parts of the enduring framework of the 
Cheiroptera I have been seldom able—partly indeed from the still 
imperfect state of the osteology of this order—to urrive at any sound 
specific determinations." One of the most complete examples of the 
skeleton of a bat from a crevice of a bone-cave in the Mendip Hills 
Professor Owen refers to Vcspcrtilio noctula. Remains of a bat from 
the bone-cave called Kent's Hols, near Torquay, Devon, are preserved 
in the British Museum; and from an examination of these Professor 
Owen concludes that they belong to the Rhinolophut ferrum-equinum, 
the Great Horseshoe-Bat, which is not now a nativo of these islands. 
Other Cheiropterous remains have been found in the bone-caves of tho 
continent of Europe. 

CHEIROSTE'MON, a genus of plants belonging to the natural 
order Stereuliacea. C. platanoidei, a most singular plant, iR com¬ 
monly called the Hand-Tree, in consequence of its stamens being so 
arranged as to present an appearance Bomewhat similar to that of a 
human hand. It is a lofty tree, with the habit of a plane, and a 
trunk about as thick as a .man’s body. Its head divides into a number 
of dose horizontal branches, which are of a brownish colour towards 
their extremities in consequence of the number of short fawn-coloured 
hairs that beset them. The leaves are heart-shaped, Blightly_7-lobed, 
six or eight inches long, and a little toothed ; they are of a rich deep 
green on the upper side, and are covered with fawn-coloured hairs on 
the under side. The flowers are of a bright red, and appear at the 
end of tbe brandies; they consist of three external lanceolate brownish 
bracts, and a bell-shaped fleshy angular calyx, about an inch and a 
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half deep, bright red inside, covered externally with a russet down j 
it is deeply divided into five lobes, and is marked on the outside at 
the base with five prominences, which correspond with an equal 
number of little pits filled with a slightly viBcid whitish fluid. There 
is no corolla. There ore five stamens combined into a central column¬ 
like tube, from the apex <yf which proceed five long slender sharp- 
pointed processes, which are all curved ono way, coloured red, and 
look very much like what one might imagine to be the claws of a 
demon’s hand; on the convex side these processes bear the anthers. 
The fruit is a large woody 5-celled 5-valved capsule, with from fifteen 
to twenty seeds in each cell. 



Hand-Tree [Clteiroatemon pint an aides.) 

a, fruit opened; ft, section of young fruit, showing the disposition of the 
seeds; c, pistil and bracts; if, flower opened to show the tube of the stumens 
and the five anthers (all these figures aro about one-sixth less thun the natural 
size; those which follow are, some of the natural size, and others slightly 
magnified); e, /, g, seeds; A,», sections showing the situation of tho embryo ; 
k, the embryo, placed to show the cotyledons. 

Tho singular form of the stamens and their large size have rendered 
this tree an object of curiosity and veneration in Mexico from time 
immemorial. The native Mexicans call it by the unpronounceable 
name of Macpal Cochiquauhitl, which the Spaniards translate Arbol 
de Manitas, and the English Hand-Tree. What made it a greater 
object of admiration was, that in nil Mexico only one tree was known, 
which was near tho town of Toluca, about sixteen leagues west of 
the city of Mexico. Tho flowers of this plant were so constantly 
gathered by tho Indians as objects of veneration that tho fruit never 
ripened, and it was not till tho year 1801 that cuttings transferred to 
the Botanic Oarden at Mexioo struck root, and began to multiply 
this vegetable wonder. The original tree must be much more ancient 
than the conquest of Mexico, for it has boen distinctly described by 
the Spanish historians. The people of Toluca imagine that the tree 
is one and indivisible, that no other was evor created, nor any other 
ever propagated! Seeds however have been produced from the young 
plants in the Botanic Garden, Mexico, whence they may now bo 
prooured without difficulty. Plants of it were thus obtained some 
years since by Mr. Lambert, of Boyton House, in Wiltshire, and they 
are not uncommon in large collections. Notwithstanding the belief 
of the Mexicans to tho contrary, it is really found wild in Guatemala, 
where whole forests of it were observed near the city of that name 
by one of the pupils of Professor Cervantes. The Hand-Tree is said 
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to form a very large tree, whioh preserves its leaves all the year 

Dccembe^and™, 8 ,,,^" 0 ™° Py ’ fl ° Werin * 5n NoVemW ' 

(rf e T/ n<1 ? / " /J ut r Pfont- Nov. Hup., voL ii., ed. 2, p. 631; Vetan- 
?7n" ,lr ;i. Larreategui, Diuert., June, 1795; Tilesiusin 

A CHKIROTH lT^nrr If ' ; wu e' “ d . Bon P 1 -> PL Aquinoct., i. 86 .) 

H1 RU , The f oot P rmta on the Red-Sandstone of 
^ re £ ,rrod *>y Kaup to a mammifereus animal 

Z t,Ue ; T< J th ® aame ori 8 in n»ny similar remains in 
England have been referred. Professor Owen is of opinion that the 
T m r,,"T reptilian, and that it may be regarded as identical with 
the Jjtwi/nnthodon of the game formations, of which tho teeth are 
very characteristic. The animal was probably a Batmchian Reptile. 
The footprints occur with npple marks, and what are called rain 
marks, on the flaggy rod-Bandstones of the Mersey and ulso in 
Dumfriesshire. 


CHELIDO'NIUM, a genus of plants belonging to the natural 
order Papaveraceie. C.majat is the only Hpecies. It is a glaucous 
rather hairy annual, with small yellow flowers, a siliquose capsule, 
and orauge-coloured juice. It is not at all uncommon in waste places in 
this country; it is commonly called Celandine, and possesses no 
useful properties worth naming. 

CHK'LIKKR, a genus of Ararlmida remarkable for the resemblance 
which the species composing it boar to scorpions. Henco Lamarck 
styled the oilier in which he placed them *los Faux Scorpions,’ 
associating them with Galcodex. They belong however to the 
Truchrariau division of the class Arachnida. The mandibles of 
L'heliftr are short, with didnetylons extremities. The palpi are two, 
vory long, and fine pointed, resembling arms, and having claws at 
their extremities. Tho maxilla; are connivent and two in number. 
The eyes are two in the Vhdifers proper, as distinguished by Hermann 
from the specieB of tho genus Oh ini am of Leach, which have four; 
they aro placed at the sides of the thorax. Tho lindy is ovate, 
anteriorly acute, and depressed. The feet aro eight. 

These curious animals are vciy small, and resemble miniature 
scorpions deprived of their tails. They run fast, moving backwards, 
forwards, and often sideways like crabs. They live under stones, i% 
crevices of rocks by the sea-side, under bark of trees, and in houses 
among old papers and old furniture. They feed ujwm insects. They 
are found in all parts of Europe. 

CHE' LMON. [On .ktodon.I 

CHE'LODIJS, a genus of Fossil Mammalia proposed by Kaup. Tt 
is of tho rodent type, allied to the lieaver and porcupine, and occurs 
in Tertiary Beds at Kppelsheiin, near Mainz. 

CHK'LONARl UM. [Klatkkiii.k.] 

CHKLONK. [CiiKLONtANs.] 

CHELONIA (Xt Away, a Tortoise), Tortoises and Turtles, a 
numerous and highly interesting order of Reptiles, generally con¬ 
sidered the first by herpetologists. They aro also termed Text ml in at a 
(from Text ado, the Latin mime for a Tortoise), anil are distinguished at 
tilt; first glance by the double shield in which tlieir body is normally 
inclosed, whether ttiey are terrestrial, fresh-water, or marine. Tlioy 
were all comprised by Tinmens under his genus Tent ado. 

The following account of tin- organisation of these animals is 
principally derived from Cuvier. 

Skeleton.—The surface of tho skull in these reptiles is continuous, 
being without any moveable articulations, as is the case with the 
Serpents and the Tailed Balrachians. But whilst this character 
prevails in all the genera of which the order is composed, many of 
those genera diifer much in their cranial structure, and it tiecomcs 
necessary to point out theso differences, which are much greater than 
those which exist in the crania of the Crocodiles. 

In the Land-Tortoises the liend is oval and obtuse anteriorly ; the 
interval between tho eyes is large and convex; the aperture of the 
nostrils is large, higher than it is wide, and a little depressed back¬ 
wards. The orbits, which are large, are nearly round, complete 
throughout, directed sideways anil a little forwards. The parietal 
region terminates backwards in a huge projecting occipital spine, anil 
has on each side two large temporal fossic, under which are enormous 
tympanic cavities; behind those cavities, and a little above, project 
two large mastoidean protuberances, anil beneath them are tho 
apophyses, which serve for the nrticulation of the under jaw. These 
apophyses descend vertically, and are not directed backwards ns in 
tho Crocodiles. Underneath, tho basilary region is flat, the palatine 
concave; and upon the anterior part of this last the osseous posterior 
nostrils open, there being no palatine root, and the palatine part of 
tho maxillories being open up to tho anterior fourth of the muzzle; 
a disposition rendered necessary by the mode of respiration in these 
animals, and which as much resembles that of the Frogs as it differs 
from that of tho Crocodiles. The occipital region is in its totality 
vertical, although the occipital spine, the mastoidean protuberances, 
and the articular condyle of tho skull, which is a very projecting 
tubercle, render it vory unequal. 

The first remarkable feature in the composition of the head of the 
Tortoises is the absence of nasal bones. In the recent animal the 
external bony nostrils are narrowed by cartilaginous lamina;, which 
represent these bones; but in the skeleton is found immediately at 
their upper border the anterior frontal bone, which takes its ordinary 
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place in the frame of the orbit, ie articulated also, ae ordinarily, to 
the ante-orbital apophysis of the ma xillary bone, descends within the 
orbit, forma the anterior septum, which separates the orbit from the 
nose, and is articulated below with the palatine and the vomer, 
leaving between it, the maxillary, and the palatine, an oblong hole, 
which leads into the posterior nostrils. The osseous cavity of the 
nose is oblong, and formed by the maxillaries, the intermaxillaries, 
the vomer, She two anterior and the two principal frontals. The 
extent of the anterior frontals and the absence of the nasal bones are 
the causes that the first articulate with each other, and that they 
extend above the orbit and outBide the principal frontals up to the 
posterior frontals in Tutvda Indica, or very near it in some other 
speoies. The intermaxillaries have no ascending apophysis. They 
form, as ordinarily, the termination of the muscle, and are directed 
backwards in the palate between the maxillaries, and even between 
the posterior nostrils, to the vomer. The posterior nostrils are two 
large apertures pierced on each ride in the middle of the nasal cavity 
between the maxillaries, the intermaxillaries, the vomer, and the 
autorior frontal bones. The bottom of the cavity of the nose iB 
covered above and closed behind by the principal frontals, which 
leave a large aperture between thorn, closed by a cartilage which 
permits the passage of the filaments of the olfactory nerve. Lower 
and laterally there is, botwcon the frontal, the anterior frontal, and 
the vomer, a rather huge space closed by a continuation of the same 
cartilage, which represents the os planum. In the Terrestrial 
Tortoise there is no inter-orbital simple cartilaginous septum, or 
nearly none; but this is pot so in other sub-genera. The frontals 
cover but very little of the cerebral chamber, because they are short, 
and together form a lozenge wider than it is long. The pariotals 
form together a pentagon, the most acuto angle of which proceeds to 
unite itself with the oecipital spine. They cover more than half of 
the cerebral chamber, and are directed backwards by means of a 
Bcaly suture on the occipital bone and on the petrous bone. On each 
sido the parietal bono descends very low into tho temporal fossa; 
there it occupies nearly ail the space which the temporal wing of tho 
sphenoid bone occupies in the crocodile, and in the tortoise there 
only remain h a very small portion of this bone, which unites on one 
side to the descending portion of the purietal; on the other to the 
palatine, the internal pterygoid, the body of the sphenoid, tho 
tympanic cavity, and the os petrosum. The jugal bone is articulated, 
as ordinarily, with the external and posterior angle of the maxillary 
bone. It is narrow and continued under the orbit, behind which it 
encountors the posterior frontal lame, which completes the frame in 
this part, and the squamous portion of the temporal bone, which 
forms by itsolf tho whole zygomatic arch, os may be seen in many of 
the Cetacea. The temporal bone widens to unite itself to the 
tympanic cavity, which is extremely large. It forms a frame which 
is nearly completely bony for a large tympanum; and below this 
frame it descends in form of an apophysis for the articulation of the 
lower jaw. This frame leads into a vast .cavity, completed only at 
its upper posterior angle by the mastoidean. At the bottom of this 
cavity is a hole through which passes the ossiculum auditfis to arrive 
at a second cavity, farmed externally by the bone of the tympanic 
cavity, on the intornal sido by the petrous bono and the occipital 
bones, below a little by the sphenoid bono, and closed backwards by 
cartilage. It is a second part of the tympanic cavity which is thus 
divided by a constriction, of which we have examples among the 
mammals, especially in the genus Velit, but the communication 
between the two ports is less narrowed'than in the Tortoise. The 
tympanic bone forms besides a considerable part of the posterior 
walls of tlie temporal fossa. Between it and the parietal the petrous 
bone shows itself in this same temporal fossa, and the cranium is 
closed behind by the occipital bone, which is here divided into six 
bones, not into four; far tho lateral occipitals are each divided into 
two parts, the most external of which Cuvier terms the exterior 
occipital. The fenestra ovaliH is, he observes, common to the petrous 
bone and this exterior occipital,- as, in the crocodile, it is common to 
the petrous bone and the ordinary lateral occipital: the feneBtra 
rotunda, on the contrary, is pierced in the exterior ocaipital, as it is 
pierced in the lateral oocipital of tho crocodile. The two bones 
contribute to the formation of the eell of the labyrinth with the 
uppor occipital, as the petrous bone and the lateral occipital contri¬ 
bute to it iu the crocodile. In both genera the great aperture for 
the exit of the fifth pair of nerves is in front of the petrous bone, 
between it and tho temporal ala. In the Turtle this hole is between 
the petrous bone and the descending part of the parietal bone. The 
ossiculum auditfis is simple, as in the crocodile, and formed of a 
slender stem, whieh widens at the point of its approximation to the 
fenestra ovalis, and which ia there applied by a round and concave 
surface, _ so that it has nearly the figure of a trumpet. The 
Eustachian tube ia entirely cartilaginous or ' membranous. It 
commences in the external chamber of the Cavity, above, by a large 
-notch of the posterior bordor of the tympanic bone, near the edge of 
the tympanum itself, and ia directed obliquely within, passing 
between the bone of the cavity and the depressor muscle of the 
lower jaw, to a notch of the lateral and posterior border of the 
pterygoid bone, whereby it penetrates into the book of the fauoee, on 
the ride, close to the articulation of the lower jaw, but far enough 
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from its congener, and especially very far behind the internal nostrils. 
On the palate, or rather, behind the roof of the back of the mouth, 
may be seen the orifices of two tubes, under the form of two Bniril 
holes separated from each other. 



Skull of Teitudo Indica . 

1, Profile ; 3, seen from above; 3, seen from below; 4, seen from behind. 
Reverting to the lower surface of the cranium, behind the 
maxillaries and the frontals, posterior to the two rides of the vomer, 
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are the palatines, surrounded behind and externally by the pterygoid 
bones, which last extend along the external border of the palatine to 
the maxillary bones. The rest of the pterygoids covers the lower 
surface of the cranium, between the two tympanio cavities and the 
two temporal al®, leaving exposed to view behind only a triangular 
part of the body of the sphenoid. The olfactory and optio nerves 
have their exit by the cartilaginous septa of the cranium, and not by 
any particular opening in the skull. Cuvier thinks that it is the 
same with the third and fourth pairs: the sixth goes forth by a 
small canal of the body of the sphenoid bone. The fifth pair has 
a groat hole between the petrous bone and the temporal ala divided 
into two externally. There is at the external border of the palatine 
bone a hole analogous to the pterygo-palatine. 

Internally, the cerebral cavity is higher than it is wide; tho bottom 
of it is very entire : but, in front, in the sphenoid, there is a deep 
fosset for the pituitary gland, a kind of saddle. From the sides of 
this part spring the cartilaginous septa, which in going to form a 
junction with the ante-cerebral partition of the frontal bone, close the 
cavity of the cranium, support tho whole anterior part of the 
encephalon, and occupy the place of the cribriform plate, of the orbital 
al® ; or otherwise, tho anterior sphenoid, and tho greater part of the 
temporal al®, of which another considerable part is replaced by the 
descending portions of the pariotal, so that what remains does not 
participate in the formation of the chamber of the cranium except a 
little in front of the hole for tho fifth pair of nerves. There is no 
more bony trace of the anterior Bphenoid than in the crocodile. 

In the Emytlea, or ordinary Fresh-Water Tortoises, the head is more 
flattened. The principal frontals, although they are wider than they 
are long, do not always reach to the border of the orbit, as is, for 
example, tho case in the Teatiulo ( Ciatudu ) Europtea; the posterior 
frontal iB wider. The frame of tho tympanum is not complete, and 
in lieu of a hole there in a fissure for the passage of tho ossiculum 
auditfis from ono hollow of tho cavity to the othor. The basilary and 
palatine regions form but one plane; tbo palatines not being even 
concave. Cuvier observes that Teatudint* acripta, picta, acubra, 
(1 nr gala, ceiUrata, damn, and virgulata, belong to this category. 
Certain Emydca, he remarks, Emya a.cpnnaa for instance, tend to the Heu- 
Tortoises, or Turtles, and tho Fresh-Water Tortoises, and yet exhibit 
characters peculiar to themselves. 

In the Trumycea, or Soft Tortoises, the skull is depressed, and 
elongated backwards; tho muzzle, pointed in certain species (that of 
tho Nile for instance), is short and rounded in some others. The 
intermaxillary bones are very small, and have neither nasal nor 
palatine apophysis; there is behind them a large incisive hole. The 
maxillarios unite upon the palate for a rather long space, so that the 
posterior nostrils are more backwards than in tho Land-Tortoises. 
The palatines do not unite below to prolong the palate; they are 
hollowed into a deml-canal anteriorly, and less oxteuded than in the 
Land-Tortoises. 

The principal character of the Marine Tortoises, or Turtles, is that 
a lamina of their parietal, their posterior frontal, their mastoidean, 
thoir temporal, and their jugal, unite together, and with the tympanic 
cavity, by sutures, to cover tho whole region of the temple with a 
bony roof, which has no solution of continuity. Thoir muzzlo being 
shorter than in other tortoises, and their orbits much longer, their 
nasal cavity is smaller, and as wide os it is high and long. Its 
posterior wall belongs entirely to the anterior frontals, and it is 
between them that the olfactory nerves are introduced. The bony 
tubes of the back nostrils commence in the lower part of this 
posterior partition, and, liko the palatines, have a palatine part or 
lower lamina; these tubes are rather longer, more directod backwards, 
and bear less reseiublanco to simple holes. It results also from the 
size of the orbit that the inter-orbital membranous or cartilaginous 
space is more extended. 

The most heteroclito skull among tho tortoises is that of the Mata- 
mata (Teatudo fimbriata, Chclya fiinbriata). Extraordinarily largo and 
flat, it seems to have been crushed. The very small orbits are close 
to the end of the muzzle. Tho posterior region of the cranium is 
elevated; and the two tympanic bones, in form of trumpets, widen 
out on each side of the cranium. The temple is a wide horizontal 
fossa, not deop, and not at all covered, except behind by the union of 
the posterior angle of the parietal with the mastoidean bone ; and, 
what is peculiar, Cuvier observes, to this sub-genus, this fossa is not 
framed in externally, because there is no temporal bone, or at least 
it is reduced t6 a simple vestige. The two maxillarios form together 
a transversal arch, in the middle of which, below, is a single inter¬ 
maxillary, and, above, the external aperture of the nostrils, which is 
continued into a small fleshy proboscis. The two palatine bones, and, 
between them, the vomer, fill below the concavity of this arch, and 
have in front the two hack nostrils well separated, but which the 
palatines do not encircle below. At the posterior border of the 
palatine is a rather large pterygo-palatine hole. The anterior and 
posterior frontals form the upper part of the orbits. The principal 
frontals advance between the anterior frontals to the edge of the 
external nostrils. There is no more nasal bone than in the other 
tortoises. The jugal proceeds from the posterior angle of the orbit 
between the maxillary and posterior frontal, beyond which it does not 
go, touohing a little behind and below the ptexygoidoan; but not 


forming any projection behind to border the temple. This last is in 
f ro,n the orbit b y * postorbital branch of 
® Ti th, . and , , whloh take « in the totality of the posterior 
“i 11 * th ? jugal bones. The posterior frontal articulates itself 
fJSo lde “ b y external posterior angle. The rest of its 
posterior border is free, and is continued with that of the parietal 



Skull of Matamutft {thftya fimhriata). 

1, seen from above; 2, seen from below; 3, prnfllo; 4, seen from behind. 

to cover a wide and flat canal of communication, proceeding from the 
temple to the orbit,’ aud formed below by. the ptarygoidean and 
\ palatine bones. The two pterygoideans are enormouB. They form 
' the greatest part of the base of the cranium and of tho bottom of 
: the temple. Their external bonier is curved in its anterior j«irt for 
j its continuation with the free border of the posterior frontal; there 
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are neither orbital nor temporal ala:. The parietal bones, which 
form above a great rectangle, unite by their descending portions to 
the palatines, the pterygoideans, the petrous, and the upper occipital 
bones. They form by themselves nearly the whole roof of the 
cranium. Following the pterygoidean, the temple is bounded behind 
by the tympanic bone or the tyinpauie cavity, which resembles in 
part a trumpet. The frame of the tympanum is complete. A holo 
in the posterior wall suffers the ossiculum to pass into the second 
chumber, which, in the skull, is only a long groove of the posterior 
surface of the cavity, which terminates in a hollow, in the formation 
of which the petrous bone, the external occipital, • and the lateral 
occipital concur. It is not closed behind, except by cartilage and 
membranes; and in the wall of the side of the cranium are pierced 
the two fenestra), as ordinarily. Above this hole of the first chamber, 
by which the ossiculum passes, is another which conducts into the 
mitstoidean cellule, which, on account of the outward projection of 
the tympanum, is found within and not behind. The occipital spino 
is a short vortebral crest, and the mostoidoan tubercles are transversal 
crests, which belong entirely to the mnstoidean. Even in large 
individuals the six occipitals ordinary to the tortoises may be distin¬ 
guished. Below, the smooth and nearly plane cranium presents a 
sort of regular compartment, formed of the intermaxillnries, the 
maxillaries, the vomer, tho palatines, the pterygoideans, the sphenoid, 
the potrous bones, tho tympanic cavities, the basilary, and the lateral 
and external occipitals. Behind the ceiling of the temple the petrous 
bone forms a square compartment between the pterygoidean, the 
tympanic cavity, the external occipital, the suporior occipital, and 
the pariotal bones. 

The lower jaw of the tortoises is divided in a manner which it is 
not very easy to refer to that manifested in the crocodile, to which, 
Cuvier observes, that of tho birtls has a much more striking relation ; 
but the bird's jaw, ho adds, also approaching to that of the tortoises, 
aids us in referring it to a common typo. The space occupied in the 
crocodile by the two dental and the two ojiercular bones is fillod in 
the Marine Tortoises, the Fresh-Water, and Land-Tortoises, os well os 
in the Trionycea, with a single bone only, the analogue of tho two 
dental bones. Cuvier never saw in all these Bub-gonera, even in their 
youth, any trace of symphysis: tho bone is continuous in the tortoises, 
as in birds. The Matamata, or Chdya, on tho contrary, preserves in 
every age a division at the anterior part. The opercular bone always 
exists, as in the crocodile, at the internal surface ; but it is carried 
farther backwards, and attains to the posterior extremity. Beneath it 
is the angular bone forming the lower edgo of tho jaw. That which 
Cuvier names the surnngular bone occupies the external surface of 
this part of the jaw, and proceeds also to its posterior extremity, 
but only touches the angular bone quite behind, and in becoming 
BejMirated on the two anterior thirds by a long point of the dental 
bone. Above, and towards the back part, between the opercular and 
surnngular bones, the articular bone is situated, as in tho birds ; but 
in tho tortoises it is reduced to smaller dimensions, only serving for 
the articulation and for tho insertion of the depressor musclo, or tho 
analogue of the digastric muscle. The corouoid apophysis does not 
belong at all to the Burangular bone in this order, but to a bone placed 
between the dental, the opercular, and the surangulur bones; and in 
front of the aperture by which tho nerves entor the jaw, an opening, 
which is here found at tho upper border, instead of being, as in tho 
crocodile and the birds, at the internal surface. This bone, which is 
not foimd in the birds, con only respond to the complementary bono 
in the crocodile. Cuvier saw in the Emys e.rjiansa the surangular, the 
opercular, and tho articular bones anchylosod, and their sutures 
effaced, at a period when all the others were still visiblo. The 
general form of the bony jaw corresponds nearly to what is Boon 
externally. More pointed in the Trionycea and Chclone Carelta ; more 
obtuse, moro parabolic, in C. Mydas and tho Land-Tortoises; semi¬ 
circular in front of the coronoid apophyses in the Matamata; it differs 
also in the furrow with which it is hollowed. This furrow is narrow, 
deep, and equally wide in the Land-Tortoises; widens and deepens 
towards the symphysis in C. Mydas j and is entirely wanting in 
Trionyx, C. Carelta, Ac. 

The os hyoidcs of the tortoises is more complicatod than that of the 
crocodiles, apd varies singularly in form from one genus and oven one 
species to another. It is in general composed of a body itself, some¬ 
times subdivided into many pieces, and of two, sometimes throe pairs 
of horns: and under the anterior part of its body is, besides, suspended 
a bone or a cartilage, sometimes double, which is the true bone of tho 
tongue analogous to that seen in the birds, but articulated in them in 
front of the body of the os hyoides, whilst in tho tortoises it is sus¬ 
pended below it. The greatest horns (the anterior pair when there 
are only two, the middle when there are three, representing the 
stylofflean bones) embrace the (esophagus, and mount behind the 
muscles which are the analogues of the digastrics, or depressors of 
the lower jaw, but without being fixed otherwise than by their proper 
muscles. The Land-Tortoises have the body of the os hyoides wider, 
its anterior portion longer, and want the small anterior horns, whilst 
the anterior angle is very much developed. In the middle of the disc 
•re two round spaces, which in certain tortoises, the Teatudo Jtutica tor 
example, are only more delicate; but which in idle others, Teatudo 
radiala tor instance, are absolutely membranous. 


In Borne Fresh-Water Tortoises, Teatudo Europma and T. clausa for 
example, the body of the bone is longer than it is wide'; and has 
in the front a small membranous space, and at its anterior angles 
the small lateral horns. Sometimes two or oven four osseous nuclei 
| aro there formed. 

Tho os hyoides of Trionyx differs still more. Its body is composed 
in front of a cartilaginous point, under which is suspended a groat 
lingual oval cartilage. At the base of this a rhomboidal ossoous piece 
adheres on ooch side, which piece represents the anterior horns, and 
afterwards four others forming a thick diso, concavo above, wider 
in front, and notched on the sides and bohind. At the anterior 
angles of this disc adhoro tho middle horns, and to tho posterior 
angles are attnehod tho posterior horns: all four are very bony. The 
middle ore formed by a long piece, which is compressod, arched, and 
terminated by a small cartilage. The others arc wider, flatter, and 
prolonged by a cartilage, in tho substance of which aro encrusted in a 
row from fivo to six bony nuclei, which are round or oval, very hard 
and very distinct; so that the entire bone comprehends twenty 
different osseous pieces, which appear to remain distinct to old age. 

The most singular of all these is that of tho Chelys, and is very 
early entirely ossified. Its body is composed of a long narrow pris¬ 
matic piece, hollowed above by a canal where tho trachea runs. In 
front this piece is diluted, and carries on each side two angular por¬ 
tion^ four in all, without counting tho piece itsolf. The two interme¬ 
diate ones unite in front, leaving between them and tho principal body 
a membranous space on which the larynx reposes. The lateral por¬ 
tions, Cuvier observes, represent perhaps the small anterior horns. It 
is on the angle which they form with the dilatation of the principal 
body that the middle horns are urticulated; these last are very 
strong, prismatic on their intomal moiety, and then Blender, and ter¬ 
minated by a bony and pointed piece, distinct from tho rest of tho 
horn. The posterior horns are articulated at tho posterior extremity 
of tho prism formed by tho principal body. They are long, strong, 
slightly compressed, and curved into an arch. 

Under the auterior and dilated part is suspended the true bone of 
tho tongue, formed in front of a semicircular cartilage, and behind of 
two bony pieces in form of a crescent, the internal angle of which is 
prolonged into a sort of tail or pedicle, which lies under tho prismatic 
body of the os hyoides. 

In the Turtles, Cltelonc Carelta for instance, the bisly of the bone 
is in the form of an oblong buckler, concave abovo for the support of 
the larynx and the commencement of the trachea, and drawn out in 
front into a point which penetrates into tho flesh of the tongue in 
pnssing upon the lingual bone. It presents on each sido an angle for 
carrying tho anterior horn, which is very small; the great horn curved 
into an obtuse angle for going round the oesophagus and jaw, more 
bony than all tho rest, of tho apparatus, is articulated to the rniddlo of 
the lateral border of the body of tho bono, and its free or upj>er extre¬ 
mity is terminated by a small cartilaginous articulation. The posterior 
horns aro articulated to the posterior angles. They are cartilaginous, 
flat, rather wide, and scarcely arched. 

Bones of the Trunk : Dorsal Buckler, or Oara]Mice.— The wide dif¬ 
ferences prevalent in the modification and arrangement in the bones 
of tho head in this order lead one to oxpect, os the great French zoolo¬ 
gist obBervos, proportional differences in tho rest of the skeleton. Tho 
cranial differences are, as he remarks, greater porhaps than obtain 
among tho wholo of tho mammals, and most certainly aro more 
extensive than can be found in the whole class of birds. 

The general distinguishing character of tho Tortoises, that which 
separates them from all the Vertcbrata, is the external position of tho 
boneB of the thorax, enveloping with a cuirass or double buckler the 
mu&ular portion of the frame, and serving also os a protection for 
tho shoulder-bones and the pelvis. 

The dorsal buckler is principally formed of eight pairs of ribs, 
united towards the middle by a longitudinal succession of angular 
plates, which adhere to the annular parts of so many vertebras, or 
even form a part of them; but it is remarkable that these annular 
portions alternate with the body of the vertebra;, and do not correspond 
directly with them. 

Tho ribs are inlaid by moans of sutures into these plates; they aro 
also united with each other, on the'wholo or a part of their length, 
according to tho species, and even in each spocies according to the 
ages of the individuals. There are eight anterior vertebra; which do 
not enter into this conjunction. Tho first seven (the ordinary cer¬ 
vical) are free in their movements. The eighth, which may bo 
regarded as the first dorsal, is placed obliquely between the lost 
cervical and the first of the fixed vertebra) of the dorsal buckler, 
which shortens it anteriorly; behind, its spinous apophysis is elon¬ 
gated, and enlarges a little to attach itself by synchondrosis to a 
tubercle of the first of the plates of the intermediate series of the 
plastron. 

The first of theso fixed vertebra), which is the second dorsal, is still 
rather short, and carries also its proper annular port, the spinous 
apophysis of which, shorter than the preceding, attaches itself to the 
seoond plate by a cartilage. This second plate, narrower than the 
first, forms but one bone with an annular part which is below, and of 
which the anterior portion is articulated by two Binall apophyses with 
the articular apophyses of tho second dorsal. This, proporly speaking, 
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is the annular portion of the third dorsal vertebra; but the body of 
this third vertebra is only articulated by its anterior moiety withsthe 
posterior moiety of this thin! annular part, and by its posterior moiety 
it is articulated to the anterior moiety of the fourth annular portion; 
and this alternative continues, so that the body of tho fourth vertobra 
responds to the annular portions of the third and the fourth, the body 
of the fifth to the annular portions of the fourth and fifth, and so on 
to the tenth. 

But it is nooossary to distinguish in the ribs the plate included in 
the buckler, and a small branch which proceeds from its lower sur¬ 
face, and which represents what is termed the head of tho bone in the 
ordinary ribs. This head is always articulated between two bodies of 
vertebra. Tho first of all these ribs has only this small branch, with¬ 
out having any plate belonging to it in the buckler, excepting only in 
some of the Emytlm, whore may bo soon, between the first and second 
longitudinal plate, and tho first or second widenod rib, a small piece 
which can only represent the enlarged portion of this first rib, but 
which does not belong to its head. It is articulated between the 
eighth vertebra or first dorsal, and the first fixed vertebra, and by its 
other extremity applies itself to the internal surface of the socond rib. 
This last has a pinto which incorporates itself by its anterior border 
with the first of the longitudinal series, by its spinal border with the 
second pieco of that scries or the annular portion of the third vertebra, 
and by its head between the body of tho second vertebra aud that of 
the third. The succeeding ribs observe the same law, are artiaulafed 
by means of their head between the body of one vertobra and that of 
the succeeding vertebra, and incorporate themselves by means of their 
dilated pai-t with the plate which represents the annular portion of the 
second of these two vertebra: and this, Cuvier observes, is a return 
to the general law; for in man aud in tho quadrupeds tho ribs are 
articulated by their head between two vertebra, and by means of 
their tuberosity, with the transverse apophysis of the second of the 
two. Tho dilated portions of the ribH of the tortoise, in the part 
where they are incorporated with tho plates of tho longitudinal series, 
represent, then, the tuberosities of the ribs of mammals. The ninth 
plate of tho longitudinal series, which belongs to the tenth dorsal, is 
the last with which a pair of the dilated ribs is incorporated; and this 
last is the ninth in all, or the eighth of those which enter into the 
composition of the dorsal buckler. It is directed from its posterior 
bonier backwards, and embraces again the succeeding plates, with 
the external edges of which it becomes incorporated : but these three 
plates do not, any more than tho first, servo to complete tho vertebral 
canal. 

The tenth rib, attached between the bodies of the tenth and 
eleventh vertobra, produces no plate and enters not into the com¬ 
position of the dorsal buckler. Like the first, it has only a portion 
of the head, and is joined by its other extremity to the internal 
surface of the ninth. 

The eleventh vertebra after the cervical is tho only ono that can 
be termed lumbar; it earrios no rib. In the Turtles, its aunulnr 
portion again gives a plate to the longitudinal series of tho dorsal 
buckler, and is the tenth and the smallest of tho pieces of this series. 
The twelfth and thirteenth vertebra aro the sacral. At their sides 
are attached two lateral pioces sufficiently similar to the heads of the 
ribs, but stronger, especially the first, and convex at the end, in order 
to their union with the posterior and upper anglo of the OBsa ilii. 
Their annular portion is close nnd complete, and is not incorporated 
with the plates of the buckler which follow that of the eleventh 
vertebra. Tho vertebra of the tail are froo, like thoso of the neck: 
hence tho plates of the longitudinal sorios, which follow tho tenth, 
do not ndnere to tho vertebra, and, if they belong thereto, only » 
bolong by a metaphysical relation, and accordingly they may* bo 
considered as having been dismembered. Bo of the first of all the 
plates of the series. It only furnishes an attachment to the annular 
portion by synchondrosis, otherwise close and complete, of the first 
dorsal vertebra; and if one would regard it as belonging thereto, it 
would be necessary to consider it as dismembered. 

The Turtles have three longitudinal plates after the tenth, making 
thirteen in all; but tho second is sometimes divided into two, and 
the ninth also, which inoreasos their number to fifteen. 

Cuvier found fourteen in some of the Urnydeii, the Untyt terrain for 
instance; but the eleventh and twelfth, he adds, aro very small in 
them. There is but a single ono after the tenth in the Land-Tortoises 
and the Chelydet, so that they havo only eleven in all. It sometimes 
happens that one or two of these plates are not seen externally. 
Thus in the Box-Tortoisos, the two ribs of the last pair are joined to 
each other, and thus cover the ninth plate; and in this respect many 
modifications occur in the same species; of which Bojanus has, in 
his third plate, given many examples taken from the European 
Tortoise. 

In Ckclyt the last and penultimate rib aro attached to the eighth 
plate, and the ninth remains hidden. In both cases tho tenth and 
the eleventh subsist as ordinarily. 

In the Turtles, the eight pairs of ribs and the thirtoen plates of 
the longitudinal series form a slightly convex oval buckler, a little 
narrowed backwards. Tho libs are not incorporated throughout 
their length, a narrow fraction remains towards their exterior, and 
the intervals between this portion and that of the anterior and 


posterior nbs are filled up by a cartilaginous membrane only. It u 
only in oxtreino old age that some are widenod to the end. Cuvier 
had sometimes seen the first three aud a part of the fourth in this 
stato. 

In the Kresh-Water Toi-toisos and in Vlulyt tho buckler is entirely 

ed up m time, and the ribs incorporate themselves throughout 
their length, between each 
other and with the marginal 
pieces. The ossification pro¬ 
ceeds still faster in the Land- 
Tortoises, and it is only in 
their youth that vacant spaces 
are observed between tho ex¬ 
ternal parts of their ribs. 

Tho Sternum Plastron, or 
Breast-Plate is always com¬ 
posed of nine pieces, of which 
eight aro pairs, and the ninth 
is odd and always placed be¬ 
tween tho four anterior onos, 
with tho first two of which 
it generally coheres, when 
it is not articulated with tho Carapace of Trionyr, seen fiom below. 

These nine pieces vary much in figure according to the genera aud 
species. 

In the Land and Fresh-Water Tortoises and in Chdyt they only 
leave vacancies between each other in early youth, when they are 
formed by bony rays shooting in various directions in the still 
cartilaginous disc of the plastron, like the bones of tho cranium in 
the foetus of mammals; but, with age, these rays join each other 
from every side, and form a disc compact in all its parts, which 
unites itself by a more or less considerable extent on each sido to tho 
dorsal buckler. 

In the Turtles, nnd in the Trionycet, or Soft Tortoises, thoso 
radiating expansions do not unite throughout; aud even when 
the four pieces on each side unite together nnd tho odd piece is joined 
to those of the first pair, there remains in the middle, between them 
all and on each side between them and the dorsal buckler, great 
spaces which are filled up by cartilage only. 

Vertebra.—Tho atlas is composed of four pieces. The first two, 
united above in a slight spinous prominence, after having surrounded 
the vertebral canal, and eacli having given backwards its articular 
apophysis, concur with a third very small one in the formation of a 
ring for the reception of the condyle of tho head : Cuvier calls it a 
ring, because in the skeleton this fosset is open, and its bottom filled 
by a fourth pieco, which is a true body of a vertebra without the 
annular jwjrtion, and which, presenting an anterior convex surface in 
tho space here noticed, is articulated behind by a coucavo surface on 
the body of tho axis. This piece, analogous to what wo have already 
seen in tho crocodile, represents, ho observes, the odontoid apophysis 
of the axis of mammals. At their junction, there is besides, attached 
Mow, a small bone formed nearly like a patella (rotule). 

The axis aud the succeeding, vertebra aro composed of a nearly 
rectangular body, carinated below, concave in front, convex behind, 
and of an annular portion, which remains distinct from tho body 
throughout life, by menus of two sutures, is elevated above by a 
crest in lieu of a spinous apophysis, and whose anterior articular 
apophyses, placed at first under the posterior portions of the preceding 
vertebra, raise themsolves obliquely to embrace them slightly up to 
the jixtli, and nearly resume their horizontal position in the two 
succeeding ones. At the anterior nugle of each side of tho body is a 
small facet, common to the lwdy and the annular portion. 

Tho vertebra adhering to the dorsal buckler have their liody wide 
mid feebly carinated in the Marine and Fresh-Water Tortoises: in 
these last it is even flattened in tho anterior ones. It is nlso wide 
and with but little convexity in Triony.r, mid Ckdyt lias it wide mid 
elevated longitudinally into a small crest. But there aro Land- 
Tortoises ( Tetlwlo yeometnea mid T. riulialu) in which it is exces¬ 
sively compressed, and does not even join itself thnmglnmt, exeept 
by a membranous partition, to tho pieces of tho middlo tow of tho 
buckler, these pieces only affording each two narrow laminic, and 
desceuiling on each articulation of the two bodies. It is in a fold of 
the lower portion of this membrane, between these vertical lamimc, 
and in a semicarml hollowed at the upper part of tho bodies, that the 
spiual marrow goes. 

In the other sub-genera tho pieces of tho longitudinal serios of the 
dorsal buckler afford more complete vertical partitions, which form 
with the bodies a continuous bony canal, the nerves of which go out 
through holes which remain between the lamina;. 

The sacral and caudal vortebra are each composed of a body, 
concave before aud convex behind, of an annular portion, squarely 
flattened, and without a spine above, tho‘anterior articular apophyses 
of which obliquely ombraco below the posterior apophyses of tho 
preceding vertebra, and of two transverso short apophyses, articulated 
on each sido on tho suture, which joins the body to tho annular ring. 
Cuvier counted 23 caudal vertebra in Teitmlo Ifrmca, T. Indictt, and 
other Land-Tortoises, and as many as 27 in Testudo radiata. He 
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states that there were only 18 in the Fresh-Water and Marine 
Tortoises which he examined. 
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Bones of tho Extremities.—The hone which goes from the donal 
buckler to the sternum is suspended by a ligament under the <|Uma- 
tion of the second rib, but in front of the first, which, ns we have seen, 
consists only of a head articulated under the second; so that in Borne 
respects this bone is outside the thorax. There is sometimes in the 
ligament by which it is attached one, and even two, peculiar bones. 
This bono is at first nearly cylindrical: it proceeds forwards, and 
after having afforded on its external surface a- portion of the articular 
facet which receives the head of the humerus, it goes with a more 
or less strong inward bend to attach its other extremity to the internal 
surface of the sternum, towards the lateral, angle of the odd piece. 
The rest of the facet for the articulation of the .humerus is furnished 
by another bone, which is directed more or less obliquely backwards 
and towards the mesial line, widening into a fan-shape, and which 
thus lies nearly parallel to the sternum. The osseous branch which 
comes from the bony buckler, is, according to Cuvier’s self-corrected 
opinion, the shoulder-blade, and the part which it offers beyond the 
articular fosaet is its acromion. The flattened bone which is directed 
backwards is, he adds, incontestably the coracoid bone: and he 
further remarks that all the muscles which proceed from these bones 
to go to the arm are respectively tbe same as in birds, whatever 
changos they hare undergone in their position relatively to the 
horizon in their size and in their figure. Cuvior considers that it 
remains to be known whether there is a clavicle or not. 

The three-branched shoulder, the nearly cylindrical shoulder-blade, 
the acromial portion nearly equal in volume to the rest of the 
shoulder blade, are characteristic of the Tortoises. There is nothing 
parallel to this conformation in the other animals, because there-is 
-no other shoulder situated within the thorax. The varied forma of 


these parts afford, Cuvier observes, very good characters for the sub- 
geaera; and he details the modifications characteristic of the Marine 
Tortoises, the Land-Tortoises, tho Fresh-Water Tortoises, Chclya, and 
Trionyx. 

The humerus of the Tortoises is required to turn singularly upon 
its axis, in order to place the fore foot in the position required by the 
bouy cuirass, which only leaves a narrow passage for it. The result 
is that its internal tuberosity is become posterior and superior, aud 
that the external tuberosity is become internal and also posterior. 
The head of the bone goes out of the axis more than in any other 

animal, and that towards the posterior face which in the ordinary 
position is the superior one. It presents the segment of a sphere, 
and is very convex. Tho two tuberosities are very largo, very pro¬ 
jecting, and leave between a concavity, os there is one backwards, 
between the condyles of the humerus in the greater part of tho 
mammals. Tho internal tuberosity—become, as has beon pointed 
out, posterior is tbe largest. It butt the form of a long obtuse crest, 
analogous to the deltoidean, and which receives the same muscles. 
The other tuberosity forms a crest also, but much shorter. Both 
are near tho head. The body of the bone is bent; and its concavity, 
which in man would be anterior, is ordinarily found inferior. The 
opposed surface is convex. Above it is a small hollow opposite the 
end of the fossa, which is between tho two tuberosities. The lower 
gut of the bone is widened and a little flattened from before bnck- 
IHwds. On tho external border is a furrow, not much developed in 
tho Land-Tortoises; deeper in the Emydea, the Chdydes, and the 
Trionyeea ; and which in the Marine Tortoises nearly separates tho 
lower head of the bone into two unequal parts. This furrow, Cuvier 
observes, is perhaps the best character for distinguishing the lower 
part of the humerus from that of the femur, which is without it, but 
which in every other point offors only very slight differences. Its 
lower head, transversely oblong and of uniform convexity, receives 
the bones of the fore-arm, but without offering two distinct facets. 

The Trionyeet do not differ from the Land-Tortoises, excepting in 
having the tuberosities more apart. Othor differences are inauifested 
in Ernya and Chelya, for which we refer to Cuvier's work, but tho 
humerus of the Marine Tortoises cannot be passed by without par¬ 
ticular notice, for it differs from that of all the other Teatudinata in 
being not bent longitudinally, but nearly straight; in having its 
great tuberosity (the analogue of the small or internal tuberosity in 
man) longer, overreaching the head, and resembling an olecranon; 
and, lastly, in having tho other tuberosity shorter, and representing a 
cliovron-shaped crest. • 

There are always two bones in tho fore-arm, but they have little 
motion one on tho other. They are placed, when tho animal pro¬ 
gresses, so that the ulna forms the external and tho radius tho 
internal border of tho arm. 

The radius has a semicircular, slightly concavo, upper head, a 
somewhat slender body, and tho lower head compressed and cut, as 
it were, obliquely, so that it is shorter on the ulnar side. 

Tho ulna is compressed. Its upper head is triangular and cut 
obliquely, so that its external border is longer upwards than tho 
radial border without having a true olecranon. This border is tren¬ 
chant. The lower one is cut square. Differences occur, as in Trionyx 
and the Chelonea, or Marine Tortoises. 

The polvis is always composed of three distinct bones, contributing, 
as in the Mammalia, to the composition of the cotyloid fossa, namely, 
an elongated os ilium, which, attaches itself by ligaments to the 
transversal processes of the sacral vertebra and the neighbouring 
part of the eighth pair of tho dilated ribs; a pubis and an ischium, 
which arc directed, widening as they proceed towards the plastron, 
and are each united to its similar piece. At tho point of union for 
the formation of the cotyloid cavity, each bone has three faces; one 
for each of the two others and one for ths cavity. On the rest of the 
length the os iiii is oblong, the ischium proceeds, widening as it goes, 
directly towards the symphysis, and tho pubis, after first directing 
itself forward, makes a curve towards the symphysis, and widens 
also to reach it. Various differences occur in this part of the skeleton 
in the Land and Marine Tortoises, in Clicl.ya, aud in Trionyx. 

Tho femur might be easily mistaken for the humerus of a mammi- 
ferous quadruped. Ite oval head leaves the body of the bone, without 
being precisely separated from it, by a narrow neck. In lien of the 
trochanter there is a transverse crest, but little elevated, separated 
from the bead by a semicircular depression. The middle of tho bone 
is delicate and round, and the lower part compressed from before 
backwards, widening by degrees to form the lower head, which is a 
transverse portion of the cylinder a little inflected backwards. 
Differences of modification occur in the Fresh-Water and Marino 
Tortoises. 

The two bones of the leg are nearly straight. The tibia is larger 
and nearly semicircular above, becoming again slightly larger below; 
the fibula is more, compressed and wider below. Tbe first presents a 
slightly concave’ uniform surface, the other one which is slightly 
convex and rhomboidal at the astragalus. Modifications occur in the 
Land-Tortoises, in Chelya, in Trionyx, and in the Chelonea. 

Bones of the Fore Foot.—The differences in the mode of progression 
required corresponding variations in the bones of the fore and hind 
feet especially. Accordingly we find that in the Chelonea all the 
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bones of the waist are flat and cut nearly square. In the first row 
are two bones adhering to the ulna, and in the last row five smaller 
ones, supporting tho five bones of the metacarpus. There is besides 
an intermediate lione under tho first ulnar bone, and upon the second 
and third of the last row. Cuvier observes that this would seem 
to correspond with that dismembered trapezoidal bone which is 
fo.und in the monkeys. Lastly, there is a great semilunar bone out 
of the rank, adhering to the external border of that which is above 



Skeleton and Carapace of Cistudo vulgaris, seen from below. 



Skeleton and Carapace of Chtlone Caovana, wen from below. 

the metacarpal of the littlo finger. It is a true pisiform bone, 
although a little descended. Between that which is on the metacarpal 
of the thumb and the radius there is for a long time nothing but liga¬ 
ments, and one does not see the great semilunal scaphoidal whioh 
may be observed in the other sub-genera: but with age a small radial 
bone shows itself in this place. Very large individuals have also the 
two penultimate bones of tho second row aachylosed together. The 


motncarpal of the thumb is short and large: the others are long and 
slender. Tho little finger lias two phalanges, and is not larger than 
the thumb; the threo others aro elongated, especially the middle 
finger; and the whole result is a pointed hand, which has the unguial 
phalanx of the thumb and forefinger only armed with a claw. 

In tho Land-Tortoises there are but two phalanges on each finger. 
There are found in the uurpus a great radial or semilunar scaphoidal, 
two ulnar bones nearly square, five bones of the Beeond row sup¬ 
porting tho five metacarpals, and an intermediate bone placed between 
the great radial, the first cubital or ulnar, and those which carry the 

third and fourth metacarpal. This intermediate bone, according to 
Ouvier, ia often auchylosed with the Bemilunor scaphoidal hone. 
The hones of the metacarpus are even shorter than the phalanges. 

In the Fresh-Water Tortoises the threo mesial fingers have their 
three phalanges well developed; but there are only two belonging to 
tho thumb and tho little finger. The metacarpals are rather long, 
and the two external ones are enrried on a single bone of the carpus : 
nevertheless the Inst row consists also of fivo bones, because there is 
one, very small, externally on the side of the thumb. In the first 
row the ulna, in the European Tortoise at least, carries four bones— 
two large ones, a small intermediate one, and another small one out 
of tho rank ; but there aro other species, Tentudo rlavm for instance, 
where the two small ones do not appear. The great radial or semi¬ 
lunar scaphoidal passes partially under the two ulnar bones. 

Tho Chetythu have the hand formed nearly liko tho Fresh-Water 
Tortoises, except that their radial hone is small, and re-enters towards 
the inside of the carpus at the side of tho bone named by Cuvier 
intunnedintu; and that tho little finger has, like the three inter¬ 
mediate ones, three phalanges. 

Tho Trumyces have also the radial bone re-entering at the side of 
the intermediate bone. Their first three fingers have their three 
phalanges large, wide, and pointed to carry the claws; the fourth has 
four phalnngcH, all rather slender; and the lost three. 

Hind Feet. Cuvier remarks that in the Clultmia, generally, tho 
calcaueum is without any backward prominence, so that their tarsus 
is flat like a carpus. 

In the Chrhmrs it is composed of six or seven bones, if tho first of 
the little toe be counted : two in tho first roiv, of which the largest, 
nearly rhouilioidal and auswering equally to tho tibia and fibula, is 
the astragalus ; the smaller, which is square and nrticulatcd only to 
the fibula, is the sole vestige of a calcauoum. In tlie second row them 
aro four: three wedge-shaped for the metacarpals of the great toe 
and tho two next toes, and one larger for the two last metatarsals. 
The bones of tho metatarsus of tho groat and little toes aro shorter 
than the others, and singularly wide and flat. That of the little toe 
however may be taken for one out of tlie rank of the tarsus. In this 
Inst case tlie little too would have but two phalanges, otherwise three 
like tho others. The great toe 1ms but two. It carries n claw, and 
'so does the next too. The two succeeding toes have still their Inst 
phalanges rather large, although without claws, but the last has that 
phalanx vory small. 

In tlie Laud-Tortoises the bone analogous to the astragalus is larger 
and thicker; and the fibular bone on the analogue of the heel is 
smaller. Tho four other bones fixist, and that hero called the meta¬ 
tarsal of the little toe seems to mako up the suite by its position and 
figure. It sometimes names a vestige of a toe formed of ono piece, 
which seemed to Cuvier to bo wonting in many species. The meta¬ 
tarsal of the great too is very short and not flattened; tlie othent aro 
rather longor. None of the four existing toes has moro than two 
phalanges. 

The tarsus of tho Fresh-Water Tortoises is nearly the same, except 
that the fibular ossicle, or calcaueum, when it is not united to tlie 
astragalus, is larger; that the ossicle which serves as a vestige of the 
little toe is longer; and that the three toes whioh succoed tlie great 
toe have their phalanges vory distinct. 

In the tarsus of the Trianyr.es tho fibular bone descends outside tho 
three cuneiform or wedge-shaped bones, ami carries hnlf tho bead 
of the third metatarsal and the whole of that of tho fourth. At its 
external border a large square bone adheres, that about which Cuvier 
expressed a doubt whether it was a metatarsal bone or one out of 
the rank. It carries tho fifth metatarsal on tho first phalanx of the 
little toe; but in this case the little toe would have three. It is true, 
Cuvier adds, that the fourth toe has four, without counting its mota- 
tarsal. The great toe lias two, and tho two succeeding toes three 
each. In all three the last is largo, wide, and pointed to carry a claw. 
In the fourth and fifth toe this last phalanx is very small and without 
a claw. 

In the Matamata ( Chelys) the fourth toe is, liko the two preceding, 
composed of three phalanges, and armod with a claw; the fifth also 
has three phalnngos, and it would even hnvo four if one regarded the 
bone as to which Cuvior has expressed his doubts as a tarsal bono; but 
the last la very small, cartilaginous, and without a nail. The tarsus 
» the same as in Trionyx, with this difference that the analogues of 
the astragalus and tho oalenneum are divided transversely each into 
two bones; so that what is detached from the caloaneum forms a 
fourth Cuneiform bono for the fourth metatarsal, ana that which is 
detached from the astragalus is a true scapiioid, which carries the 
first three cuneiform bones. 
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Muscular System.—We have seen that the shoulder-blade is inter¬ 
nal in the tortoises, that is, it is placed on the inside of the ribs; the 
muscles, consequently, of the hood and neck, instead of being attached 
upon the ribs and spine, aa in the other Vertthrata, are attached 
beneath them; the same observation holds as to the bones of tho 
pelvis and tho muscles of the thigh ; so that, to use Cuvier’s expression, 
a tortoise may be termed, in this respect, “ un animal retourud ”—an 
animal turned inside out, or rather, so to speak, outside in. 

The progressive motions to be accomplished by the bony and mus¬ 
cular apparatus of the tortoises are those of walking and swimming 
or paddling. 

The walk of a tortoise is proverbially slow, such as might be 
expected from a reptile whose limbs ore so imperfectly developed. 
Short, and placed at a great .distance from the centre, they form a 
sort of short crutches, calculated to drag the unwieldy body gradually 
along, and if the animal be turned on its back it becomes almost' 
helpless. The feet are little better than stumps, the toes being only 
indicated externally by what may be termod a collection of hoofs, 
placed, as in tho elephants, on the circumference of the apology for a 
foot, and which serve, so to speak, os a sort of grnpplings to hold on 
the surface of the ground and drag the armed trunk onwards. We 
hardly need add thafprogression in a vertical direction is impossible; 
but many tortoises can burrow with some difficulty. 

Nor is this slowness out of place : the preservation of the animal 
is provided for by the very strong bony carapace and plastron pro¬ 
tecting the whole body, and only suffering the head, toil, and four 
feet to bo protruded from its anterior and posterior part and its four 
angles; theso protruded parts con be withdrawn into tho shell upon 
tho approach of danger, and tfie animal then rests secure in its portable 
arched castle, leaving tho enemy to the hopeless task of besieging a 
garrison that cun remain for mouths without food. A large Land- 
Tortoise cau defy the whole animal world except man, from whom 
nothing is Hafe. 

Tho most complete defence is made by the Box-Tortoises; for in 
them the pieces which form tho sternum are moveable, and may be 
compared to doors or hinged lids, which shut upon the carapace and 
thus form a sort of closed coffer in which the hood, neck, tail, and 
foot, in short, the only exposed parts, can at will be inclosed far more 
securely than a snail in its shell. 

But this slowness is confined to the Terrestrial Tortoises ; for tho 
aquatic species swim with great facility on or below the surface ; and 
some, Chelone ami Sphargia for instance, with rapidity. But the well- 
doveloped flipper that enables the Marino Tortoise to oar its way with 
swiftness, is even a worse organ for land progression than the clumsy 
foot of a Land-Tortoise. Not but that they will shuffle back to the 
sea, which they have only occasion to leave in order to deposit their 
eggs, at a good pace, and they will deal heavy blows with their flippers 
to those who attempt to stop thorn (for they, as well as tho Land- 
Tortoises, are very strong), ns those who have been foilod in turning 
turtles, have known to their cost. 

But however powerfully the muscles which not upon the head, tail, 
and extremities are developed in this order of reptiles, those of the 
abdomen, as might indeed be expected, have little extent, and those 
of the ribs, as might also be divined, are non-existent; for nature does 
nothing in vain : but the square muscle of the loins, whose principal 
office in mammals is to move the lumbar vertebra;, acts in the tor¬ 
toises, which hnvo those vertobno fixed, in anothor direction, and is 
employed in drawing up tho moveablo os ilii; and tho straight muscle 
(rectus abdominis) which extends from the pubis to the sternum, 
moves the whole haunch in tho greater port of the Teatvdinata. y 

Digestive System.—Tho Chelonia havo no teeth, although there are 
often a median groove and denticulated projections and hollows; but 
the mandibles are covered with a horny case, os in the birds. The 
Chclyilea aud tho Trionycca, though they have the homy covering, 
have the mouth furnished with soft skin so as to form a kind of lips. 
The muscles that work the lower jaw, which is the only moveable 
one, are very powerful in many of the species; and the force with 
which the great Turtles and many other Chelonians grasp a solid 
body in their vice of a mouth is prodigious. The Chelydea are the 
only Teatudinata which have the jaws flat aud the gape of tho mouth 
very wide. 

The food with which the Chelonia have to deal is various, and 
there are modifications in the digestive organs accordingly. The 
Chelotuta and Teatudinea generally prefer a vegetable diet. The Tri- 
onycea and Chdydea prey upon fishes and small aquatic birds; and the 
Kmydta attack the woaker animals, such as Crustaceans, Insects, 
Worms, and Mollusks. 

These aliments are submitted in the Terrestrial Tortoises and in 
the Chelonians to the trenchant homy bill, well fitted to mince up 
vegetable fibre, assisted by the tongue, which draws the food into the 
mouth and tho homy grooves and hollows of the jaws ; the Trionyee* 
and Emydfia seise their living prey 'in their sharp-edged beaks and tear 
it, to pieces with the cutting and pointed claws of their fore feet: 
soma of these dart out their head and long neck upon their prey from 
an jJKnbush; or, stealing along like the cats till they come within 

*eh, suddenly extend their destructive apparatus with unerring aim. 
The Chdydea, whose fleshy jaws are fiat, swallow their prey whole, 
and in this respect, as well as in the general conformation of the head 


and the oe hyoides, they resemble the Toads, and especially the Fipas, 
like which they are obliged to be content with a victim of small 
dimensions suited to the calibre of their mouth, which is, in truth, 
sufficiently large. They are said never to seize their prey till they 
are satisfied by its motions that it is alive, for they never food on 
carcasses. 

Tho tongue of the tortoises is fleshy, like that of the parrots, and 
its nervous papillte are very distinct. The oesophagus is short, and in 
the Chelonians is furnished internally with a number of close-set car¬ 
tilaginous points, directed so as to prevent the regurgitation of the 
food towards the stomach, which has a transverse position. Tho 
intestines are long; the cloaca is situated beneath the tail, and 
rounded, and internally is found the orifice of canals which terminate 
in the cavity of the peritoneum. The liver is voluminous, forming 
two masses or lobes placed transversely below the heart and in front 
■fethe junction of the oesophagus with the stomach. The pancreas is 
^Wery large gland, and the Bpleen is rounded, median, and situated 
at a considerable distance from the liver. The chyle is translncid 
and aqnoous in the vegetable feeders, but of a white and milky tint in 
those species which feed on animals. 

The power of abstinence in this order of Reptiles is very great. 
Messrs. Dmncril and Bibron state that they have seen a Long-Necked 
Emys remain more than a year without food; and Rodi kept Land- 
Tortoises fasting for eighteen months. 

Circulating System.—The heart in the Chelonia is composed of 
two auricles, and one ventricle with two unequal chambers which 
communicate together. The blood of the body enters into the right 
auricle aud that of the lung into the left; hut both these modifica¬ 
tions of blood mingle more or less in passing by the ventricle. 

Respiratory System.—Cuvier remarks that the quantity of respira¬ 
tion in' Reptiles is not fixed, like that of Mammals and Birds, but 
varies with the proportion of tho diameter of the pulmonary artery 
compared with that of tho aorta. Thus, he observes, the Tortoises 
and the Lizards respire much more than the Frogs. 

Tho lungs are of great extent, and placed in the same cavity with 
tho abdominal viscera. We have seen that the thorax is immoveable, 
in the greater number at least, and the inlaid fixod ribs can give no 
assistance in respiration in the full-grown normal forms. It is there¬ 
fore by the play of the parts about the mouth that the Chelonia 
respire, and here the complicated os hyoides is called into prominent 
action. The jaws are closed, and the animal alternately elevates and 
depresses tho os hyoidos; tho first movement lets the air enter by 
the nnstrilH, and the tongue then closing their interior aperture, the 
second movement compels the air to penetrato into the lungs. In 
short, the Tortoises swallow or gulp down the air necessary for thoir 
respiration like Frogs. 

John Hunter, in his ' MS. Catalogue,’ observes that the vessels of 
the lungs of those animals whose whole blood passes through them 
are confinod to tho lungs, and lungs only, as distinctly as if tho lungs 
were a separate animal; but this, he adds, is not tho ease with the 
A mphibia, “ for,” says he, “ we find the vessels of the lungs of the 
Turtle communicate with those of other parts, such os the vessels of 
the (esophagus, which shows that the blood of that part is not so 
porfoct in them as in others. From this it must appear that the lungs 
are not of that consequence in this class of animals that they aro in 
tho more perfect, for the lungs themselves appoar to share in common 
with the other parts. Some of tho blood which just came from the 
lungs retumM back again to them, which would appear to answer no 
purpose; and on the other hand a considerable quantity of the blood 
which had undergone the general circulation (and therefore would appear 
to require refinement) just returns through the same course. It would 
appear from this admixture that it was not necessary that tho whole 
of the blood should have undergone a thorough change for its greatest 
motion; yet we do not soe why the lumrs should have a part of their 
blood of the perfect kind. The cells of tho lungs of the Amphibia 
seem to increase in size, the farthor from the trunk or trachea, so that 
the trachea and its ramiftcations bear no proportion between them and 
the cells." 

Brain, Nervous System, and Senses.—In the Chelonia generally, tho 
vertical height of the capacity of the cranium is greater than in the 
other Reptiles; but in tho Sea-Tortoises, or Turtlos, the moss of tho 
encephalon does not entirely fill it, and the highly vaulted bones are 
rather destined to serve as solid points of resistance to the upper 
beak, and to the powerful action of the muscles which act upon tho 
lower jaw. Tho mass of the encephalon is less elongated and more 
compact than in the serpents. Bojanus, in Mb work on the ‘ Anatomy 
of tne European Emys,’ has shown that the great sympathetic or 
ganglionic series of nerves exists in that reptile nearly as it does in 
the other Vertebrata; that on the one hand it has sympathetic rela¬ 
tions with the encephalic and vertebral nerves, and that on the other 
it makes a communication between the two lateral and symmetrical 
parts of the body, at the same time that its filaments are distributed 
and intermingle in numerous plexuses round the principal arteries 
destined to the nutrition of the internal viscera. Elaborate illustra¬ 
tions of the Nervous System, and especially of the great Sympathetic 
of the Hawk’s-Bill Turtle, have been published by Mr. Swan, in his 
* Comparative Anatomy of the Nerves, 4to., 1836. 

Here we must notice the experiments of Redi, wMoh were perhaps 
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more cruel hj appearance than in reality. Moat are familiar with the 
length of time that a turtle will move after its head is off, and the 
■nap of the jaws which the severed head will give; hut there ie 
reason for believing that there ia more of irritability than sensation 
in Buch motions; and the state of Kedi’s tortoises must have been 
analogous. 

Redi, in the beginning of November, made a large opening in the 
akull of a Land-Tortoise, extracted the brain, and cleaned out the 
cavity. He then set the animal at liberty, and it groped its way 
freely about wherever it pleased, as if it had not been injured. Redi 
makes use of the term 1 groping' (brancolando), because he says that 
when the tortoise was deprived of its brain it oloBed its eyes, which 
it never again opened. The wound which was left open skinned over 
in throe days, and the tortoise, continuing to go about and execute 
other movements, lived to the middle of May. On a post-mortem 
examination the cavity which the brain had occupied was found enMfft- 
and dean, with the exception of a small dry and black clot of bl4K 
Ho repeated this experiment upon many other Land-Tortoises in the 
months of November, January, February, and March, with this differ¬ 
ence, that some were locomotive at their pleasure, whilst others, 
though they made other motions, did not move about: he found the 
some results when he treated Fresh-Water Tortoises in the same 
manner, but they did not live so long as the terrestrial species. He 
states his belief that the Marine Tortoises would live a long time 
without their brain, for he received a turtle which he treated in the 
same way, and though it was much spent and faint from having been 
long out of the sea, it lived six days. In November he deprived a 
largo tortoise of its head, without which it continued to live twenty- 
three days: it did not move about as those did whose brain had been 
taken out, but when its fore or hind legs were pricked or poked, it 
drew them up with great strength, and executed many other move¬ 
ments. To assure himself beyond all doubt that life, such as it was, 
continued in such cases, he cut off the headH of four other tortoises, 
aud on opening two, twelve days afterwards, ho saw the heart beat 
and the blood enter and leave it. 

We have already had occasion to call attention to the great length 
of time during which these reptiles will live without food, and the 
facts above recorded afford additional proof of their extreme tenacity 
of life. 

Touch.—In the greater part of this order, skin, properly so called, 
does not exist at all on certain parts of the body, or is reduced to a 
delicate fibrous plate applied like a simple periosteum on the bones 
of the head and on the external parts of the vertebra) of the back, 
the ribs, and sternum. The Soft Tortoises (Trionyx and Sphargis, for 
instance) are the only ones that differ in this respect. Nevertheless 
the neck, the feet, and moat frequently a considerable part of the tail, 
are covered with a true flexible skin. This skin in the Matainata is 
fringed, or furnished with moveable appendages on the lateral ports of 
the head and neck. There can be no doubt that the sort of touch or 
sensation which will indicate to a Trionyx, or even to a Marine or 
Land-Tortoise, the differences of temperature that affect the modiurn 
wherein it mfives, is present in those animals, but the sensibility of a 
true touch must bo very much blunted in them. Some have their toes 
united down to the nails, or rather hoofs, and absolutely immoveable; 
others have them flattened, and forming a sort of paddle, as in Chelone 
and Sphargis; or tho whole foot terminates by a sort of shapeloss 
stump, rounded like' that of the elephant, the presence of tho toes 
being only indicated by those nails or hoofs, os in the Land-Tortoises. 
Others, it is true, Emys, Trionyx, and Chelys, for example, have their 
toes very distinct, but they are nevertheless united by membranes, 
und in geueral their feet seem more adapted for the different modes 
of transport than for touch. Tho Matamata indeed has its nose 
prolonged into a sort of moveable proboscis; but tbiB organisation 
Bcems to bo directed more to favour the required mode of respiration, 
than to give the animal that sort of perception exercised by the 
snout of swine and the muzzles of moles and some Bhrewa. (Dumdril 
and Bibron.) 

Taste.—The wide fleshy tongue, with its distinct papilla), like thoso 
of Mammals, seems well calculated for tasting vegetable and animal 
juices after the food is minced up by the horny mandibles; the fleshy 
lips on tlie outside of these mandibles in the Triunycts probably assist 
in retaining these juices. • 

Smell.—Though there is probably sufficient of thiB sense to assist 
the animal in its discrimination of food, and aid the functions of the 
tongue in giving the animal a perception of flavour, it may be con¬ 
cluded from the very simple state of the organs, so different from the 
complication of those in animals where the sense is known to bo 
highly developed, that it is not very acute in the tortoises. 

Hearing.—From the structure of the internal ear, to which we 
have before alluded, it might be inferred that this function ia tolerably 
acute, but many of the species appear very insensible to sound. 

Sight.—The eye is well developed and is large. It is modified so 
as to be adapted to the medium, whether sir or water, through which 
the light is to be transmitted. In the substance of the cornea scales 
or osseous plates are found analogous to those in birds, and there are 
three eyelids and two lachrymal glands. 

Reproduction.—According to the accounts of voyagers the Comoeous 
Tortoises (Sphargis) and the Trionyca seem to pair, and two indivi- 
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duals of different sexes remain constantly together in the same places. 
The great Marine Tortoises, as is well known, come every year at their 
appointed times to deposit their eggs in the sand on the shores of the 
sea and banks of rivers near strands of gentle declivity. There tho 
females hollow out a sort of rude but strung vaulted nest dr oven, as 
it may be termed, wherein the eggs may have tho benefit of the con¬ 
centrated rayB of the sun, so as to enjoy an equable heat, as in the 
case °f e Kg* under a sitting hen, but under circumstances which do 
not permit the body of the mother to import the necessary warmth. 
The shell of these eggs is generally solid, and their form globular, or 
of a short cylindrical Bhapc equally rounded at tho extremities. A 
female Turtle will lay as many os a hundred at one time. Tim plastron 
of the males of many species of Chelonia is concave, that of the females 
being couvex. Messrs. Dumdril and Bibron say that in the Cheionians 
and Anourous Batrachians from eighteen to thirty-one days and more 
have elapsed before the male has quitted the female. 

With regard to the integument of the carapace and plastron, the 
number, colour, and shape of the investing plates of horn or shell, 
as it is termed, vary considerably. The subjoined cuts will convey a 
better notion than words of their arrangement in a land aud marine 
Bpecies; but it must be considered that these are mere examples, and 
that the variety is very great. - 



Systematic Arrangement ami Natural History. 

Aristotle bus mentioned three principal groups of Tortoises, or at 
any rate genera, under the names of XeAiiy ytpaaia for the Land- 
Turtoiso; XtKtZvr) 9a\arrla or SaKaaala for the Sea-Tortoise or Turtle 
(‘ Hist. Anitu., ii. 17); and 'Egifs for the Fresh-Water Tortoise (Ibid., 
v. 33). Oesner remarks that there arc three “minima genera” of 
Tortoises: the 1st, terrestrial; tho 2nd, living in fresh-waters; and 
the 3rd, in tho waters of the soa. Messrs. Dumeril and Bibron copy 
his ' Corallarium do Testndinibus in Oeueiv,’ to show how far it 
accords with their own arrangement, as follows : 

Testmlo marina, XcA liny 
taKarria. 

Mux marinus, Mvs0oAc£t- 
nor. 

puriore, ut lacubus, 
uninibus. 

eteuosa, ut puludibus. 

•Linnaeus placed the form at tho head of his A mphibia Keptilia, 
under the generic name Test uilu. 

Cuvier divides them into five sub-genera':—1, the Land-Tortoises 
(Testudo, Brongn.); 2, the Fresh-Water Tortoises (Emys, Brongn.), 
including the Box-Tortoises ( Ter rapine, Merrern ; Kinosternon, Spix ; 
Cistudo, Fleming); 8, the Marino Tortoises ; 4, the Chelydes (Testudo 
fimbriatu) ; 5, the Soft Tortoises (Trionyx, Geoff.). 

Dr. J. E. Gray, in his * Catalogue of the Tortoises, Crocodiles, and 
Amphisbeenians, in the Collection of the British Museum,’ 1844, makes 
the Chelonia, the third order of Reptiles in his arrangement, come 
under his second section, Cataphracta, the Sgoamata being the first. 

Family 1. Testudinidte. 

Genera:— Testudo. Chersina. Kinixys. Pyxis. 

Family 2. Emydidte. 

Genera: — Geoemyda. Emys. Cyctemys. Malaclcmys. Cistudo. 
Kinosternon. Chdydra. Platystcrnum. 

Family 3. Chelydidat. 

Genera:— Sternotherus. Pelomedusa. I/ydraspis. Chelymys. Phryn- 
ops. Chelodina. Uydromedusa. Chelys. Peltocephalus. Podofntmis. 

Family 4. TrionycuEe. ■ 

Genera:— Trionyx. Emyda. 

Family 5. Chtloniadce. 

Genera:— Sphargis. Chelonia. Carelta. Caouana. 

Messrs. DumJril and Bibron, in their elaborate and highly valuable 
« Erp4tologie,’ divide the Tortoises, or Cheionians, into the following 
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families:—1st, the Chersites (Cheraians, or Land-Tortoises); 2nd, the 
Eloditea (Elodians, or Marsh-Tortoises); 3rd, the Potamites (Potamians, 
or River-Tortoises); 4 th, the Thalassites (Thalassians, Sea-Tortoises, or 
Turtles). 

Of these groups the authors observe that Chersites is not perfectly 
limited, for some of the species arranged by them under the succeed¬ 
ing family (Elodites) seem to form a natural passage between the 
Land- and Marsh - Tortoises. Such are Cintado Carolina and Emyt 
Muhlenburgii, which are in reality Paludines, or Marsh-Tortoises, with 
distinct toes, though they possess only very short membranes and but 
slightly palmated feet. 

_ The principal characters which distinguish the Chersites, or Cher- 
sians, from the three other divisions of the order Chdonia are thus 
defined:—Body short, oval, convex, covered with a carapace and a 
plastron; four feet ;_no teeth. But Messrs.Dumdril and Bibron remark 
that the principal distinction may be enunciated by this simple term 
drawn from the conformation of the limbs, and which indicates per¬ 
fectly the manner of life of the group —stumpy feet (des pattes en 
moignon):—this would recall the condition of those feet, namely, 
that they are short, unshapely, though nearly of equal length, with 
toes but little distinct, nearly equal, immoveable, united by a thick 
skin, and conglomerated into a sort of truncated mass, callous in its 
periphery, on the outside of which one only distinguishes horny cases, 
a sort of hoofs which for the most part correspond with the last 
phalanges they incase, and would consequently show that these 
animals live only on the land, never in the water. The other three 
groups differ from the last and from each other in the form of 
the feet. 

The Thalassites, or Thalassians, have the carapace very muoh 
depressed, and their two pairs of feet, unequal iu length, are flattened 
into the form of oars or solid flns, because their toes are always con¬ 
joined and hardly distinct from each other, incased os they are in 
these paddles. 

The Elodites, or Elodians, have the toes separate, or rather sepa¬ 
rately moveable, furnished with crooked claws, most frequently 
palmated or united at their base by membranes, as in the Duck Tribe 
among birds; but the transition of these last three families is, so to 
speak, insensible) on the one side between the species of the genus 
Cintudo, and on the other between Chelyn and all the species generally 
known as Soft Tortoises. 

These lost, the Potamites, or Potamians, have also the toes palmated 
or connected by membranes; they have pointed claws, three in number 
only, on each foot; their pointed and trenchant beak is constantly 
furnished externally with folds of the skin, like lips, appendages 
.which have hitherto been only observed in this family. In addition 
their bony oarapace is covered with a coriaceous skin, the edges of 
which in the greater number remain flexible and floating on the sides 
of the body. 


Family 1. Cheraians—Land-Tortoises. 


Genera. 

2$ f Moveable behind, where it is, as it were, articulated 4, Kinixya, 

g, J Immovoablej f four only.2, Homopun. 

" ' nails on the < five, front of f moveable . . 3, Pyrin. 
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j nails on the < five, front of f moveable . . 3, Pyrin. 

I anterior feet I. the plastron \ immoveable . . 1 , Tentudo. 


Tentudo.-- Feet with five toes, hind-feet with four nails only; cara¬ 
pace of a single piece; sternum not moveable antoriorly. 

This genus is divided by Messrs. Dumdril and Bibron into three sec¬ 
tions or sub-genera:— 

1. Those species which'havo tho posterior portion of their plastron 
moveable. These correspond with the genera Chernun of Wagler; 
Tentudo of authors; Chernina of dray. 

2. Those species whose plastron is solid in all its ports, or of a single 
piece covered with twelve plates. 

3. Those species which have the sternum equally immoveable, but 
covered with eleven horny plates. 

These sections embrace twenty-two species. 

In the first section Tentudo marginata, Schoepf., and T. ifauritianica, 
Dum. and Bibr., are placed. 

In the second are Tentudo Graeco, Linn. ; T. geometrica, Linn.; T. 
actinoden, Bell; T. pardalin, Bell; T. nulcata , Miller; T. nigrita, Dum. 
and Bibr.; T. radiata, Shaw; T. tabvlata, Walbaum; T. carbonaria, 
Spix; T. polypheman, Daud.; T. Sehweiggeri, Gray; T. elephantine, 
Dum. and Bibr.; T. nigra, Quov and Gaim.; T. gigantea, Schweigg.; 
T. Daudinii, Dum. and Bibr.; T. Perraultii, Dum. and Bibr. 

In the third are T. angvlata, Dum. and Bibr.; T. Qraii, Dum. and 
Bibr.; T. pdtanten, Dum. and Bibr.; and T. Vonmaeri, Fitzing. 

For an aooount of the habits of Land-Tortoises we turn to the 
records of two acute and eloquent observers, whose narratives it would 
be unjust to rive in other words than their own. 

White of Selbome thus writes to the Honourable Dunes Barring¬ 
ton, in April, 1772:—“ While I was in Sussex last autumn, my resi¬ 
dence was at the village near Lewes, whence I had formerly the 
pleasure of writing to you. On the 1st of November I remarked that 
the old tortoise formerly mentioned began first to dig the ground in 
order to the forming its hybemaoulum, which it had fixed on just 
beside a great tuft of hepatioaa. It scrapes out the ground with its 
fore feet, and throws it up over its back with its hind feet; but the 
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motion of its legs is ridiculously slow, little exceeding the hour-hand 
of a dock. . . . Nothing can be more assiduous than this creature 
night and day in scooping the earth and forcing its great body into 
the cavity; but as the noons of that season proved unusually warm 
and sunny, it was continually interrupted, and called forth by the 
heat in the middlo of the day; and though I continued there till 
tho 13th of November, yet the work remained unfinished. Harsher 
weather and frosty mornings would have quickened its operations. 
No part of its behaviour ever struck me more than the extreme 
timidity it always expresses with regard to rain; and though it has 
a shell that would secure it against a loaded oart, yet does it discover 
as much solioitude about rain as a lady dressed in all her beat attire, 
shuffling away on the first sprinklings, and running its head up in a 
corner. If attended to, it becomes an excellent weather-glass ; for os 
sure as it walks elate, and as it were on tiptoe, feeding with great 
earnestness in the morning, so sure will it rain before night. It is 
totally a diurnal animal, and never pretends to stir after it becomes 
dark. The tortoise, like other reptiles, has an arbitrary stomach as 
well as lungs, and can refrain from eating as well as breathing for a 
great port of the year. When first awakened it eats nothing; nor 
again in the autumn dbefore it retires: through the height of the 
summer it feeds voraciously, devouring all the food that comes in its 
way. I was much taken with its sagacity in discerning those that do 
it kindafflees; for os soon as the good old lady comes in sight who 
has waited on it for more than thirty years, it hobbles towards its 
benefactress with awkward alacrity, but remains inattentive to 
strangers. Thus, not only * the ox knoweth his owner, and the ass 
his master's crib,’ but the most abject reptile and torpid of beings 
distinguishes the hand that feeds it, and is touched with the feelings 
of gratitude." In a postscript he adds, that iu about threo days 
after he left Sussex the tortoise retired into tho ground under the 
hepaticas. 

In April, 1780, White again writes to Mr. Barrington :—“ The old 
tortoise that I have so often mentioned to you is become my property. 

I dug it out of its winter dormitory in March last, when it was enough 
awakened to express its resentment by hissing; and, packing it in a 
box with earth, curried it eighty miles in post-chaises. Tho rattle 
and hurry of the journey so perfectly roused it, that when I turned it 
out on a border, it walked twice down, to the bottom of my garden; 
however, in tho evening, the weather being cold, it buried itself in 
I tho loose mould, and continues still concealed. As it will be under 
my eye, I shall now have an opportunity of enlarging my observations 
on its mode of life and propensities, and perceive already that, towards 
the time of coming forth, it opens a breathing-place in tho ground 
near its head, requiring, I conclude, a freer respiration as it becomes 
more alivo. This creature not only goes under the earth from tho 
middle of November to the middle of April, but sleeps great part of 
the summer; for it goes to bed in the longest days at four in the 
afternoon, and often does not stir in the morning till late. Besides, 
it retires to rest for every shower, and does not move at all in wet 
days. When one reflects on the state of this strange being, it is a 
matter of wonder to find that Providence should bestow suoh a pro¬ 
fusion of days, such a seeming waste of longevity, on a reptile that 
appears to relish it so little as to squander more than two-thirds of its 
existence in a joyless stupor, and be lost to all sensation for months 
together in the profoundest of slumbers. 

“ While I was writing this letter a moist and warm afternoon, with 
the thermometer at 50% brought forth troops of shell-snails; and, at 
the same juncture, the tortoise heaved up the mould and put out its 
head; and the next morning came forth, as it were raised from the 
dead, and walked about till four in the afternoon. This was a curious 
coincidence—a very amusing occurrence—to see such a similarity of 
feeling between the two pnpioutoi —for so the Greeks call the shell- 
snail and the tortoise.” 

Again White reverts to,the “old family tortoise” in the same 
letter:—“ Because we call this creature an abject reptile, we are too 
apt to undervalue his abilities and depreciate his powers of instinct. 
Yet he is, as Mr. Pope says of his lord, 

* much too wise to walk into a well; ’ 

and has so much discernment as not to fall down an haha, but to stop 
and withdraw from the brink with the readiest precaution. Though 
he loves warm weather, he avoids the hot sun, because his thick shell, 
when once heated, would, as the poet says of solid armour, ‘ scald 
with safety.' He therefore spends the more sultry hours under tho 
umbrella of a large cabbage-leaf, or amidst the waving forests of an 
asparagus-bed. But as he avoids heat in the summer, so, in the decline 
of the year, he improves the faint autumnal beams by getting within 
the reflection of a fruit-wall; and though he never has read that 
planes inclining to the horison receive a greater share of warmth, he 
molines his shell by tilting it against the wall, to collect and admit 
every feeble ray. Pitiable seems the condition of this poor embar¬ 
rassed reptile : to be eased in a suit of ponderous armour which he 
cannot lay aside; to be imprisoned, as it were, within his own shell, 
must preclude, we should suppose, all activity and disposition for 
enterprise. Yet there is a season of the year (usually Hie beginning 
of June) when his exertions are remarkable. He Mien walks on tiptoe, 
.and is stirring by five in the morning; and, traversing the garden, 
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explores eveiy wicket and interstice in the fences, through which he 
will esoape, if possible j and often has eluded the care of the gardener, 
and wandered to some distant field. The motives that impel him to 
undertake these rambles seem to be of the amorous kind; his fancy 
then beoomes intent on sexual attachments, which transport him 
beyond his usual gravity, and induce him to forget for a time his 
ordinary solemn deportment.” 

Mr. Darwin in his ‘ Journal ’ describes the habits of Tatudo Jndica, 
or rather one of the species that have been confounded under that 
name, and, not improbably, the Ttttvdo nigra of Quoy and Guimard. 
He speaks of their numbers as being very great, as indeed they always 
seem to have been, for he quotes Dampier, who states that they are 
so numorous that five or six hundred men might subsist on them for 
several months without any other sort of provisions, and describes 
them as being so extraordinarily large and fat that no pullet eats 
more pleasantly. The day on which Mr. Darwin visited the little 
craters in the Galapagos Archipelago was glowing hot, and the scram¬ 
bling over the rough surface and through the intricate thickets was 
very fatiguing. “ But,” says Mr. Darwin, “ I was well repaid by the 
Cyclopian scene. In my walk I met two large tortoises, each of 
which must have weighed at least two hundfod pounds. One was 
eating a piece of cactus, and when I approached it looked at me, and 
then quietly walked away; the other gave a deep hiss and drew in his 
head. These huge reptiles, surrounded by the black lava, the leafless 
shrubs, and large cacti, appeared to my fancy like some antediluvian 
animals." 

Mr. Darwin stateB his belief that these tortoises are found in all 
the islands of the Archipelago; certainly in the greater number, and 
thus continues his description:—“They frequent, in preference, the 
high damp parts, but likewise inhabit the lower and arid districts. 
Some individuals grow to an immense Bize. Mr. Lawson, an English¬ 
man, who had, at the time of our visit, charge of the colony, told us 
that he had seen several so large that it requirdt six or eight men to 
lift them from the ground, and that some had afforded aB much as 
two hundred pounds of meat. The old males are the largest, the 
females rarely growing to so great a size. The male can readily be 
distinguished from the female by the greater length of its tail. Tho 
tortoises which live on those islands where there is no water, or in 
the lower and arid parts of the others, chiefly feed on the succulent 
cactus. Those which frequent the higher and damp regions eat the 
leaves of various trees, a kind of berry (culled guayavita) which is 
acid and austere, and likewise a pale green filamentous lichen, that 
hangs in tresses from the boughs of the trees. 

“ The tortoise is very fond of water, drinking large quantities, and 
wallowing in the mud. Tho larger islands alone possess springs, and 
those are always situated towards the central parts, and at a consi¬ 
derable elevation. The tortoises, therefore, which frequent the lower 
districts, when thirsty are obliged to travel from a long distance. 
Hence, broad and well-beaten paths radiate off in every direction from 
the wells even down to the sea-coast; and the Spaniards, by following 
them up, first discovered the watering-places. When I' landed at 
Chatham Island, I could not imagine what animal travelled so 
methodically along the well-chosen tracks. Near the springs it was a 
curious spectacle to behold many of these great monsters; one set 
eagerly travelling onwards with outstretched necks, and another set 
returning, after having drunk their fill. When the tortoise arrives at 
the spring, quite regardless of any spectator, it burieB its head in the 
water above its eyes, and greedily swallows great mouthfuls, at. the 
rate of about ten in a minute. The inhabitants say that each animal 
stays three or four days in tho neighbourhood of the water, and then 
returns to the lower country J but they differed in their accounts 
respecting the frequency of these visits. The animal probably regu¬ 
lates them according to tho nature of tho food which it has consumed. 
It is however certain that tortoises can subsist even on those islands 
where there is no other water than what fells during a few rainy days 
in the year. 

“ I believe it is well ascertained that the bladder of the frog acts 
as a reservoir for the moisture necessary to its existence: such seems 
to be the case with the tortoise. For some time after a visit to the 
springs, the urinaiy bladder of these animals is distended with fluid, 
which is said gradually to decrease in volume and to become less pure. 
The inhabitants, when walking in the lower district, and overcome 
with thirst, often take advantage of this circumstance, by killing a 
tortoise, and if the bladder is full, drinking its contents. In one I 
saw killed, the fluid was quite limpid, and had only a very slightly 
bitter taste. The inhabitants however always drink first the water in 
the pericardium, which is described as being best. The tortoises, 
when moving towards any definite point, travel by night and by 
day, and arrive at their journey's end much sooner than would be 
expected. The inhabitants, from observations on marked individuals, 
consider that they oan move a distance of about eight miles in two 
or three days One large tortoise whioh I watched, I found walked 
at the rate of 60 yards in 10 minutes, that is, 860 yards in the hour, or 
four wj lflg a day—allowing also a little time for it to eat on the road. 
During the breeding season, when the male and female are together, 
the male utters a hoarse roar or bellowing, which, it is said, can be 
heard at the distance of more than 100 yards. The female never 
uses her voice, and the male only at such rimes j so that when the 


people hear this noise, they know the two are together. They were 
at this time (October) laying their eggs. The female, where the soil 
is sandy, deposits them together, and covers them up with sand ; but 
where the ground is rocky, she drops them indiscriminately in any 
hollow. Mr. Bynoe found seven placed in a line in a fissure. The 
egg is white and spherical; one which I measured was 7| inches in 
circumference. The young animals, as soon as they arc hatched, fall 
a prey in great numbers to the buzzard with the habits of the cara- 
cara. Tho old ones seem generally to die from accidents, as from 
falling down precipices. At least several of the inhabitants told me 
they had never found one dead without some such apparent cause. 
The inhabitants believe that these animals are absolutely deaf; 
certainly they do noboverbear a person walking close behind them. 
I was always amused, when overtaking one of theBe great monsters as 
it was quietly pacing along, to see how suddenly, the instant I passed, 
it would draw in its head and legs, and uttering a deep hiss foil to 
the ground with a heavy Bound, as if struck dead. I frequently got 
on their backs, and then, upon giving a few raps on tho hinder part 
of tho shell, they would rise up and walk away; but I found it very 
difficult to keep my balance. The flesh of this animal is largely 
employed, both fresh and salted; and a beautifully clear oil is 
prepared from the fat. When a tortoise is caught, the man makes a 
slit in the skin near its tail, so os to see inside its body, whether the 
fat uniler the dorsal plato is thick. If it is not, the animal is liberated ; 
and it is said to recover Boon from this strange operation. In order 
to secure tho tortoises, it is not sufficient to turn them like turtle, 
for they are often able to regain their upright position. 

“ It waH confidently asserted that the tortoises coming from 
different islands in tho Archipelago were slightly different in form ; 
and that in certain islands they attained a larger average size than in 
others. Mr. Lawson maintained that he could at oncf tell from 
which island any one was brought. Unfortunately, tho specimens 
which came home in the ‘Beagle’ were too small to institute any 
certain comparison. This tortoise, which goes by the name of Tatudo 
Indica, is at present found in many parts of the world. It is the 
opinion of Mr. Bell, and some others who have studiod reptiles, that 
it is not improbable that they all originally came from this Archi¬ 
pelago. When it is known how long these islands have boon frequented 
by the liuccaniers, and that they constantly took away numbers of 
thcBo animals alive, it seems very probable that they should havo 
distributed them in different parts of the world. If this tortoise doea 
not originally come from these islands, it is a remarkable anomaly ; 
inasmuch as nearly all the other land inhabitants Beem to havo their 
birthplace here.” 

In his travels in Lyein, Professor E. Forbes givos tho following 
account of the Tortoise:—“ Among Lycian reptiles,” he says, “ tho 
Tortoise (Tailudo ffnrca and marginala) is the most conspicuous and 
abundant. The uumlier of tbeso animals straying about the plains 
and brewsing on the fresh herbage in spring, astonishes the traveller. 
In April they commenco love-making. Before we were aware of the 
cause, we were often surprised, when waudering among ruins and 
waste places, at hearing a noise aa if some invisible geologist was 
busily occupied closo by trimming bis specimens. A search in the 
direction of tho noise discovered the hammor in the shape of a 
gentleman tortoise, who, not being gifted with vocal powers, endeavoured 
to express the warmth of liis affection to his lady-lovo by rattling his 
shell against her side. Tho ardour of the tortoise is celebrated by 
ASlian. In ditches and stagnant waters the Fresh-Water Tortoise ( Emys 
Catpica) is equally plentiful. In iine weather long rows of them may 
be seen sunning themselves on tho bunkB; whence, on being alarmed, 
thoy would waddlo and plunge with great rapidity into the water, 
apparently always following a leader, who mado the first plunge from 
one end of the row.” 

Tho Tortoise livos to a great age. White relates that one was kept 
in a village till it was supposed to be 100 years old, and it is conjectured 
that the patriarchs of the Galapagos Islands exceed that age. 

T. tulcnta will serve for an illustration of this genus : it is the 
species assigned to Africa and America with a ?. M. do Orbigny is 



stated to have himself collected the young of Tettvdo mlcata in 
Patagonia, where, according to him, tne species is very oommon. 
Messrs. Dumlril and Bibron declare that other specimens come without 
doubt from Africa. 
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Homopus, Dutn. nod Bibr.—Four toes only on eaoh foot, and' all 
unguiculate; carapace and eternum of a single piece. There are two 
species *— 

H. arcolatus; IT. signatus. 

Pyxis, Bell.—Feet each with, five toes, the posterior ones with 
four nails only; carapace of a single piece; sternum moveable 


rounded contour of the plastron behind, approximates them in a 
certain degree to Cistudo, the first genus of the Elodians. Thore are 
three species:— 

K. Homeana ; K. erosa ; K. Belliana. 

Pausanias notices a Land-Tortoise in the woods of Arcadia, whoso 
shell was used to make lyres. 



anteriorly. 

This genus is the only Land Box-Tortoise; but an analogue 
(Stemotherus) occurs among the Marsh-Tortoises, in the division of 
Pleurodere Elodians. 

The anterior portion of the plastron of Pyxis, which is susceptible 
of motion, is of very small extent, for it only reaches, baokwaids, to 

Ahe space of the first 
two pairs of sternal 
plates, and conse¬ 
quently it is under 
the strongly indi¬ 
cated suture of the 
second with the third 

f iair that the clastic 
igament which per¬ 
forms the office of a 
hinge iB seen. By 
means of this sort of 
moveable door or lid, 
the Pyxis can, by 
lowering it at will, 
protrude its head 
and its fore feet, 
and by raising it, 
shut itself up in a 
sort of box, for the 
edges of this hinged 
operculum closely 
fit those of the cara¬ 
pace, which serve it 
as a door-case. The 
animal then has 
nothing to fear, be¬ 
cause its sternum 
protects behind, by 
its enlargement, the 

Pyxis arachnoids*, seen from above. space by which the 

feet and the tail can 
be put forth and 
deeply drawn up. 

P. arachnoides is 
the only speoies 
known. 

Kinirys, Bell.— 
Feet with five toes, 
the posterior ones 
with four nails only; 
carapace moveable 
behind; sternum of 
a single pieoe. 

Messrs. Dumdril 
and Bibron observe 
that this is the most 
curious of the family 
Chersites. The Che- 
lonians that compose 
it alone enjoy the 
faculty of moving 
the posterior part of 
their carapace in 
order to lower it and 
apply it against the 
plastron, so as com¬ 
pletely to close the 
osseous box behind, 
as the Pyxides close 

_ . ... . their* before when 

Pyxis arachnoid*., seen from below. th „ y elevllte the 

mov&ble anterior portion of their plastron. But, as we have seen, 
the mobility of the anterior part tit the sternum i* in Pyxis due 
to the presence of an elastio ligament which performs the office of 
a hinge, whilst in Kinixys the carapace offers no really moveable 
articulation j the bones, the vertebra:, and ribs ate the parts which 
bend. In consequence of this elasticity of the bones and their 
thinness, the carapace can be moved down to approximate the 
Btemum. The Sinuous line on which this flexion operates is indi¬ 
cated externally by a slight, space, which is filled by a sort of fibro¬ 
cartilaginous tissue. This undulated line exists between the ante¬ 
penultimate and the penultimate marglno-lateral plate. 

The three known species have not, like all the other Chersiane, 
the abdominal plates much more extensive than the other homy 
plates of the sternum, which, joined to the enlargement and the 



Family II. Elodians—Marsh-Tortoises. 

The habits of the Elodians differ very muoh from those of the other 
three great groups of Chelonians. The Marsh-Tortoises have not the 
slowness of the Land-Tortoises. They swim with facility, and on land 
make muoh quicker progress than the Chersians. They frequent 
small streams whose eourse is not too rapid, lakes, ponds, and marshes : 
they are not almost entirely vegetable-feeders, like the Chersians and 
Thalassians, but, like the Potamians, prey on living animals; river- 
molluska, Anourous and Urodele Batraohiana, and Annelides are their 
food. 

The eggs are generally spherical, with a calcareous shell, and white, 
like those of the other Chelonians. The females doposit them in 
shallow cavities, whiq^ they hollow out in the earth, nearly in the 
same manner as the«pmd-Tortoises; but the Elodians prefer the 
banks of the waters where they dwell, in order that their young ones 
may the more easily there find refuge from their numerous enemies. 
The number of eggs varies according to the species, and probably 
according to the age of the individuals, for the females are capablo of 
producing fertile eggs for some years before they have attained their 
full growth. 

Sub-Family 1.—Cryptodere Elodians. 

Cryptoderes are not only distinguished from the Pleuroderes by the 
power of completely concealing their cylindrical neck with its Bhoath 
of loose skin under the middle of the carapaoe; but also by their 
head, which is nearly equal in width to its height at the occiput. The 
eyes are always latoasl, and their orbits so large that the diameter of 
the cavity nearly equals a fourth of the total extent of the cranium 
considered with regard to its length. The jaws of the Cryptoderes 
are stronger than those of the Pleuroderes; sometimes they are simply 
trenchant, sometimes more or less dentilated on their edges, which 
are straight, or sometimes sinuous. In the greater number of species 
the anterior extremity of the upper beak offers a large notch, on each 
side of which may be seen pretty constantly a rather strong tooth ; 
in which case it is rare for the corresponding extremity of the 
mandible not to curve upwards towards the muzzle in a sharp point. 
In short, in such cases the upper beak closely resembles that of birds 
of prey. 

Sub-Genus 1.—The Clausiles. 

Cistudo, Fleming, reformed by Gray.—Feet with five toes, the pos¬ 
terior with four claws only; plastron wide, oval, attached to the 
buckler by a cartilage, moveable before and behind on the same 
transversal mesial hinge, furnished with twelvo plates; twenty-five 
marginal horny plates or scales. 

C. Carolina ; C. Amboinensis ; C. trifasciata. 

Sub-Genus 2.—The Gapers. 

C. Europcca and C. Biardii. 

Emys, Dum. and Bibr. — Feet with five toes, the posterior with four 
nails only; plastron wide, immoveable, solidly articulated upon the 
carapace, furnished with twelve plates; two axillary and two inguinal 
sholis; head of ordinary size; tail long. 

1st Group. — European Emydcs. 

E. Catpica ; E. Sigritx. 

2nd Group. — American Emydcs. 

E. punctularia, E. marmorea, E. pulchella, E. geographica, E. concert- 
trica, E. serrala, E. Vorbignii, E. irrigata, B. decussata, E. rubrivmtris, 
E. rugosa, E. Ploridana, E. omata, E. concinna, E. reticulata, E. guttata, 
E. picta, E. Bella, and E. Muhlenbergii. 

3rd Group.—African Emys. 

E. Spengleri. 

4th Group.—Oriental Emydes. 

E. Trijuga, E. Beevesii, E. Hamiltonii, E. Thurjii, E, tecta, E. Bealei, 
E. crassicollis, E. spinosa, E. oceUata, E. trivittata, K JDuvauccllii, and 
E. lineata. 

Tctraonyx, Lesson. — Five toes, one of them without a nail on all the 
feet; sternum solid, wide, furnished with six pairs of plates; twenty- 
five marginal soales. 

T. Lestonii ; T. Basket. 

Platystcmon, Gray. — Head aimed or shielded, and too large to enter 
under the oampaoe; upper jaw hooked; sternum wide, immoveable, 
fixed solidly to the carapace, with short alee; three sterno-costal 
soales; five nails on the anterior feet; four only on the posterior feet; 
tail vary long, scaly, without a crest. 

P. megaccphalum. 

■ Emysaura, Dum. and Bibr.—Head large, oovered with small plates ; 
muzzle short; two barbies under the ohin; plastron immoveable, 
cruciform, covered with twleve plates; three sterno-costal scales; five 
nails on the fore feet, four on the hind feet; tail long, surmounted by 
a scaly crest. 
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8. serpentina. It live* in lake* and river*, feeding on fish, and, a* it 
would *eem, on young bird*. Thi* is Testudo serpentina, Linn.; 
Chdydra serpentina, Schweigg., and Chelonura serpentina, Say, &o. 



Staurotypns, Wagler.—Head sub-quadrangular, pyramidal, covered 
in front with a single very delicato scale ady; jaws more or less 
hooked ; bnrbles under the chin ; twenty-thraHhnbnr scales ; sternum 
thick, cruciform, moveable in front, furnished with eight or eleven 
scales ; axillary and inguinal scales contiguous, placed on the sterno¬ 
costal sutures; anterior feet with live nails; posterior feet with four 
only. 

8. triporcatus ; S. odoratus, so colled from the musky odour which 
it is said to exhale. 

Kinostemim, Wagler.—Head sub-quadrangular, pyramidal; a single 
rhomlioidal plate upon tho cranium : jaws slightly hooked; barbies 
under the chin ; scales of the shell slightly imbricated; limbar plates 
to tho number of twenty-three; sternum oval, movoable before and 
behind on a fixod piece, fm-nished with eleven scales; alas short, 
narrow, sub-horizontal; a very large axillary plate and an inguinal 
still larger; tail long (in the males), unguiculate. 

K. scorpioides. It lives in marshes and on river-banks. K. Pennsj/lva- 
nicnm lives in muddy waters, feeding on small aquatic animals,' and 
exhaling a strong musky odour. K. hirtipes. 

Sub-Family 2.—Pleurodere Rlodians. 

The Fleuroderes, as their name indicates, have all of them the neck 
retractile upon one of the sides of the anterior aperture of the cara¬ 
pace ; but they are never able completely to draw it in between their 
fore feet and under the middle of the buckler and plastron, like the 
Cryptoderes. 

Pcltocephalut, Hum. and Bibr.—Head large, sub-quadrangular, 
pyramidal, covered with large, thick, slightly imbricated plates ; 
jaw* extremely strong, hooked, without dentilations; eyes lateral; 
plates of the carapace slightly imbricated; no nuchal plate; feet 
slightly palmated : two large rounded scales at the heels; nails 
straight, robust; tail unguiculate. 

P. Tracaxa. 

Podocnem.it, Wagler.—Head slightly depressed, covered with plates; 
front hollowed with a large longitudinal furrow; jaws slightly arched, 
without dentilations ; two barbies under the chin; no nuchal plate; 
sternum wide, immoveable; feet largely palmated, the posterior ones 
carrying at the heels two large but delicate rounded scales ; tail short, 
not unguiculate. 

P. expansa. It lives in streams and rivers. P. Dumeriliana. 

Pentonyx, Dum. and Bib.—-Head large, depressed, covered with 
plates; muzzle rounded ; jaws slightly arched, trenchant; two 
barbies under the chin; no nuchal plate; sternum immoveable; five 
claws on all the feet; tail moderate, not unguiculate. 

P. Capmsis ; P. Adansonii. 

Stemotherus, Bell—Head depressed, furnished with great plates; 
jaws without dentilations; no nuchal .plate; sternum wide, with very 
narrow lateral prolongations; free anterior portion of the plastron 
rounded, moveable: five claws on each foot. 

8. niger ; 8. nigricans ; 8. castaneus. 

Platemys, Wagler, as reformed by Messrs. Dumdril and Bibron, com¬ 
prising part of Hydraspis of Gray, Platemys, Jlhinemys, and Phrynops 
of Wagler.—Head flattened, covered with a single delicate scale or 
with a great number of small irregular plates; jaws simple; two 
barbies under the chin; carapace very much depressed; sternum 
immoveable; five daws on the fore feet/ four on the hind. 

It embraces the following species :— P. Martinella (Brazil and 
Cayenne); P. Spixii (Brazil); P. radiolata (Brazil, where.it lives in 
the marshes); P. gibba ; P. Qeoffreana (young Bent from Buenos 
Ayres by M. d’Orbigny); P. Waglerii (Brasil); P. Nienwiedii (Brazil); 
P. Qaudichaudii (Brazil); P. Hilarii (Brazil); P. Miliusii (Cayenne); 
P. rvflpes (Brazil, banks of the River Solimoens); P. Schweiggerii 
(South America); P. Macqnaria (Macquarie River, Australia). 

Chelodina, Fitzinger.—Head very long and very flat, covered with 
delioate skin; muzzle short, gape wide, jaws feeble, without dentila¬ 
tions ; no barbies to the chin ; neck very much elongated; a nuchal 
plate, plastron immoveable, very wide, rounded in front and solidly 
fixed on the carapace; sternal das very short; intergular scale larger 
than each of the gulars; four daws on eaoh foot; tail excessively 
short. 
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0. Nova Hollandite ; C. flavUabris ; C. Maximiliani. 



Chelodina Nora IMInndia. 


Chclys, Dum. and Bibr.—Head much depressed, wide, and triangular; 
nostrils prolonged into a proboscis; gape wide, jaws rounded, of hut 
little thickness; nock furnished with long cutanoous appendages, 
two barbies to the chin; a nuchal plate; five claws on tho fora feet, 
four on the hind feet. 

The gape extends beyond the ears. Messrs. Dumdril and Bibron 
remark that the jaws are rounded, nafrow, and not simply covered 
with Boft skin, as Cuvier, Wagler, and Cray lielieved, but protected 
by horny oases, liko those of all the other Chclonians; only iu Chetys 
they #ro extremely delicate. 

C. Malamata. It lives in stagnant waters. A female lived some 
months at Paris and laid three eggs,'one of which was hatched and 
tho young animal preserved in the Paris Museum. 



Ohelys MkmMi 


Family III. Potamians, OP River-Tortoises. 

The species belonging to this family live constantly in the water, 
only coming out occasionally. 

It would seem that individuals of this family attain a largo size. 
Messrs. Pumdril and Bibron quote Pennant os mentioning sonic 
which weighed 701bs.; one which he kept throe months weighed 
201bs., and its buckler was 20 inches in length, not reckoning tho 
neck, which measured 18$ inches. Their mode of life and habits 
seem to have groat similarity. They swim with much ease both on 
the surface and at mid-water. Tho lower part of their body is 
generally pale white, rosy, or bluish; but their upper parts vary in 
their tints, which are most frequently brown or gray, with irregularly 
marbled, dotted, or ocellatcd spots. Straight or sinuous brown, 
black, or yellow lines are disposed symmetrically on the right and 
left, principally on the lateral parts of the neck and on the limbs. 
During the nights, and when they believe themsolves to be secure 
from danger, fee Potamians come to repose on the islets, the rocks, 
the fallen trunks of trees upon the banks, or floating timber, whence 
they precipititte themselves in the water at the sight of man or at 
the least alarming noise. They are very voracious and agile, and 
pursue, as they swim, reptiles, especially young crocodiles and fishes. 
Their flesh being esteemed they are angled for with a hook and line 
baited with small fish or living animals, or with n dead bait, to' which 
the angler gives motion and apparent life; for they arc said never to 
approach a dead or immoveable prey. When they would seize their 
food or defend themselves they dart out their head and long neck 
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with the rapidity of an arrow. They bite sharp with their trenchant 
beak, and do not let go till they have taken the piece seized out; so 
that their bite is much dreaded, and the fishermen generally cut off 
their heads as soon as they have caught them. 

The males appear to be fewer in number than the females, or at 
least they come less frequently to the bonks of rivers, where the 
females resort to deposit their eggs iq.-hollows, which contain from 
fifty to sixty. The number varies according to the age of the females, 
which are less fruitful in proportion to their youth. The eggs are 
spherical, their shell is solid, but membranous or slightly calcareous. 

Gymnopua, Dum. and Bibr. (Trionyx, Geoff.; Aapidonactea, Wagler). 
Carapace with a cartilaginous circumference, very large, floating 
behind, and deprived of bone externally; sternum too narrow behind 
to hide the limbs completely when the animal draws them up under 
the carapace. Trionyx and Teatudo ferox of authors. 

O. rpiniftrut. M. Lesueur states that towards the end of April, 
or most frequently in May, the females of this species seek out on the 
river bonks sandy spots for the deposit of their eggs; steeps of ten or 
fifteen feet elevation deter them not when they are choosing places 
exposed to the sun. Their eggs are spherical, and their shell is more 
fragile than that of the eggs of the species of Elodians living in the same 
waters; their eggs amount to from fifty to Bixty. M. Lesueur counted 
iu the ovary twenty ready for laying, and a great quantity of others 
of variable dimensions, from that of a pin's head to the much greater 
volume which they attain when they are covered with their calcareous 
coat. The retreats of these tortoises ore on rocks and on tho trunks 
of trees overthrown in the river. They may be taken with hook and 
lino baited with a little fish; they are very voracious, and bite their 
captors, so that the prudent cut off their heads. M. Lesueur was 
often bitten by those ho had: they dart out their heads like lightning. 
The young begin to show themselves in July. The flesh of this 
species is vezy delicate. 



Gymnopua aphdfcrue. 


Q. muticua (Trionyx muticua, Lesueur, Leconte, and Gray). 

O. Higyptiacue (Trionyx ASgyptiacut, Geoff.; T. Niloticua, Gray). 
This is supposed to be the 'E pit of Aristotle (‘De Part. Anim.,’ 
v. 9). 

G. Duvaucdii (Trionyx tiangeticua, Cuv.; T. Hurum , Gray); G. 
ocelMua (Trionyx ocettatua, Hardwick; T. Hurum, the young, Gray!; 
Q. lincatua (Trionyx JEgyjitiacua, var., Hardw.; T. Indicua, Gray); 
(1. Jamanieua (Trionyx Javamicua, Schweigg.); G. subplanua (Trionyx 
aubplanua, Geoff) ; Q. EuphraJticua ( Trionyx Euphraticua, Geoff.). 

Cnjptopua, Dum. and Bibr. (Trionyx, Wagl.; Emydo, Gray).— 
Carapace with narrow cartilaginous borders supporting above the 
neck and behind the thighs small bony pieces; sternum large, 
forming in front a moveable door or lid whicn can hermetically close 
the aperture of the osseous box. The posterior part of the sternum 
furnished right and left with a cartilaginous operculum, shutting the 
apertures which give passage to the hind feet; there is a third 
operouliim besides to stop the opening whence the tail issues. 


loot 


C. granoaua (Trionyx granoaua, Schweigg.). It lives in fresh-water 
lakes. The flesh is eaten. C. Smtgalcnaia. 

Family IV. Thalassians, Sea-Tortoises, or Turtles. (Chdoniadw, 
Gray; Carettoida, Fitzing.; Halychelonca, Ititgen; 

Oiacopod Tortoiaea, Wagl.). 

This family is at once distinguished from all the others by the 
comparatively depressed carapace and the long and broad paddles, 
the anterior of which are very much prolonged when compared with 
the posterior ones. Indeed their limbs are entirely so modified as to 
become swimming organs. 

The Turtles hardly ever leave the sea excepting for the purpose of 
laying their eggs; but some accounts state that they will crawl up 
.the shores of desert islands in the night, and clamber up the edges of 
isolated rocks far at sea, for the purpose of browsing on certain 
favourite marine plants. They have been seen in smooth water as 
far as 700 or 800 leagues from the land, floating motionless on tho 
surface of the sea as if they were dead, and it has been supposed that 
they are then asleep. They dive well, and can remain beneath tho- 
Burface a long time, as might be expected from the extent and 
volume of themarbfa jjfcl ungs, capable of retaining and furnishing a 
sufficient quantity AfmmkrVSo they are submerged. 

Messrs. Dumdril MMwibron speak of the Potamians and Turtles as 
exceptions to the rest of the Ckdonia, which, generally speaking, can 
produce no other sounds than hisses: we find however from Mr. 
Darwin’s account above given, that the Great Land-Tortoises, tho 
males at least, bellow loudly at the pairing season. The cries of the 
Potamians and of some Thalassians have been noticed by observers, 
and especially those of the Coriaceous Turtle, or Sphargia. Individuals 
of this last genus, when hampered in nets or grievously wounded, 
have boon heard to utter loud roars, from which they derive their 
name (otpapaylfa, to roar, or cry loudly). 

The food of the Thalassians consists principally of marine plants; 
but it appears that some of them, especially those which oxhale a 
musky odour, CMonia Caouana (Capuana, Gray), for instance, feed 
also on crustaceans and many species of mollusks, the cuttles especi¬ 
ally. Their jaws are robust, like the beaks of birds of prey; solidly 
articulated and worked with highly developed muscles; and their 
horny beak, hooked above and below, is trenchant on the edges, and 
most frequently serrated, so as to assist in securing a slippery prey. 

Whilst little is kn n with regard to the conduct of the two sexes 
during the brooding season, those attending the deposit of the eggs are 
better known. To reach the destined spot, the females have often to 
traverse the soa for more than fifty leagues, and the males accompany 
them to the sandy beaches of those desert islands selected for the 
places of nidification. Arrived at the end of their voyage, they 
timidly como forth from the sea after sunset; and as it is necessary 
to leave the eggs above high-water mark, they have often to drag 
themselves to a considerable distance before they can hollow out their 
nests (about two feet in diameter) during the night, and there lay at 
one sitting to the number of a hundred eggs. This laying is repeated 
thrice, at intervals of two or three weeks. The eggs vary in size, but 
are spherical, like tennis-balls; and when they arelaid, their investing 
membrane is slightly flexible, although covered with a delicate cal¬ 
careous layer. After slightly covering the nest with light sand, the 
parent returns to the sea, leaving the eggs to the fostering influence 
of a tropical sun. The eggs are said to be hatched from the 15th to 
the 29th day; and when the young turtles come out, their shells are 
not yet formed, and they are white as if blanched. They instinctively 
make for the soa; but on their road, and as they pause before entering 
the water, the birds of pray that have been watching for the moment 
of their appearance hasten to devour them; whilst those that have 
escaped their terrestrial persecutors by getting into the sea, have 
to encounter a host of voracious fishes and legions of ambushed 
crocodiles. 

Those that escape attain, under favourable circumstances, enormous 
dimensions. Individuals of the genus Sphargia have been known to 
weigh from 1500 lbs. to 1600 lbs.; and some whose carapace has 
measured in its circumference moro than 15 feet, and near 7 feet in 
length, have weighed down more than from 18001bs.to 1900 lbs. 
Aged turtles often carry about with them on their carapace a little 
world of parasites, sum as Fluatrca, SerpuUc, Salami, and Goronidm; 
whilst certain Annclidea securely fix themselves at the origin or base 
of the limbs, where the motion of the turtle cannot displace them. 

Though many of the other Ckelonia are highly usefm to man, espe¬ 
cially as artioles of food, none are of such great utility as the Thalas¬ 
sians. The advantages to be derived from them were not lost upon 
the ancients; and though Mercury is said to have taken the first hint 
for the structure of a lyre from the dried carapace and tendons of a 
tortoise (a Gymnopua, probably), found by the god after an inundation 
of the Mile, and whioh sounded when he struck * the chorded shell,’ 
the benefits arising from the Thalassians are, if not so refined, of a 
much more substantial and varied nature. The inhabitants of those 
countries where the turtles grow to a large size do not merely derive 
from them a supply of food, but they convert their carapaces into 
boats, ifito huts, Into drinking-troughs for their domestic animals, and 
baths for their children. The Ckdonophogi of old, who inhabited 
.the shores of India and the Bed Sea, converted the enormous sheila 
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of the turtles which they caught into roofs for their houses and boats 
for their little voyages, as Strabo and Pliny testify. The latter, in 
the tenth chapter of his ninth book, enters at large upon the subject. 

As an article of food tlio Oreen Turtles (Tortucs Frenches or the 
French), are so highly prized, that they have become a considerable 
article of commerce. The fat of many species, when fresh, is used 
with success in lieu of butter and oil in cookery; and in those spocies 
which have a musky odour (Chclonia Caouana and C. Caretta for 
instance), is used for embrocations, leather-dressing, and as lamp-oil. 

The Imbricated Turtles furnish that valuable article tortoise-shell, 
or rather the best sorts of it, so highly prized in ancieut and modem 
times, and so ornamental and useful in the arts. The eggs of all the 
species, particularly those of the Green Turtles, are excellent. 

In proportion to the benefits derived from the spoils of the turtles, 
the ingenuity of man has been sharpened by his eagerness to acquire 
them. One of the most obvious methods of capture was, and is, to 
watch the females as they emerge from the sea to deposit their eggs, 
and then turn them upon their backs on the high and dry sand, 
where they helplessly remain till the captors come to fetch them on 
the morrow. When the turtles lie floating oi^he se% either for the ! 
purposes of sleep or respiration, the tgrtuffiilbers approach them 
quietly with a sharp harpoon, carrying a rwtt the butt-end, to 
which a cord is attached. The harpooner Btnfc'es, and the wounded 
animal dives, but is at last secured by the cord. In tlio South Seas 
skilful divers watch them when so floating, and, getting under the 
animals, suddenly rise, and so seize them. Mr. Darwin, with his 
usual felicity, describes another method of capture. In his uccount 
of Keeling Island, ho says :—“ I accompanied (April 6, 1836) Captain 
Fitzroy to an island at the head of the lagoon: the channel was 
exceedingly intricate, winding through fields of delicately branched 
corals. We saw several turtles, and two boats were then employod 
in catching them. The method is rather curious: the water is so 
clear and shallow, that although at first a turtle quickly dives out of 
sight, yet in a canoe or boat under sail, the pursuers, after no very 
long chase, come up to it. A man standing ready in the bows at this 
moment dashes through the water upon the turtle's back; then 
clinging with both hands by the shell of the neck ho is carried away 
till the animal becomes exhausted, and is secured. It was quite an 
interesting chase to see the two boats thus doubling about, and the 
men dashing.into the water, trying to seize their prey.” (‘ Journal.’) 

But the most extraordinary mode of fishing is that said to be prac¬ 
tised towards the coasts of China and the Mozambique, where turtles 
are taken by the aid of living fishes trained for tho purpose, and 
thence named Fisher-Fishes. The fact appears to have' been known to 
Columbus, and has been verified by Commerson and cited by Middleton 
and Salt. The fish is a species of Echeneia or Remora, and the islandors 
who use it are said to proceed in the following manner:—They have 
in their little boat tubs containing many of these fishes. The upper 
part of the head of the fish is eovored with an oval plate, soft and 
fleshy at its circumference. In the middlo of this plate is a very com¬ 
plicated apparatus of bony pieces, disposed across in two regular rows, 
like the laths of Persian blinds. The number of these plates varies 
from 15 to 36, according to the species; they can bo moved on thoir 
axis by meanH of particular muscles; and their free edges are furnishod 
with small hooks, which are all raised at once like the points of a 
wool-curd. Tho tail of each of the trained fishes in the tubs is 
furnished with a ring for the attachment of a fine but long and 
strong cord. When the fishermen perceivo the basking turtles on 
the surface of the soa, knowing that the slightest noise would disturb 
the intendod victim, they slip overboard one of their Remoras tied to 
the long cord, and pay out line according to their distance from the 
turtles. As soon ob the fish perceives the floating reptile he makes 
towards it, and fixes himself to it so firmly that the fishermen pull in 
both fish and turtle to their boat, where the fish is very easily 
detached by pushing its head in a direction from behind forwards, 
and the turtle is secured. 

Chclonia, Brongn. (Caretta, Merrem).—Body covered with horny 
Beales or shells. One or two nails on each foot. 

Sub-Genus 1.—Chelondes Franches. Green Turtles. 

Discoidal' plates to the number of thirteen, not imbricated. Muzzle 
short, rounded. Upper jaw with a slight notch in front and small 
dentilations on the sides; homy case of the lower jaw formed of threo 
pieces and having its sides deeply dentilated. A nail on the first toe 
of each foot 

O. Mydaa. Messrs. Dum&il and Bibron observe that this and the 
three following species are so similar, that it is possible for them to 
form one species only : but they add that this question can only be 
satisfactorily solved by those who have opportunities of comparing 
the living animals. 

C. virgata ; O. maculoaa ; O. marmorata. 

Sub-Genua 2.—Imbricated Chelones. 

Plates of the disc imbricated and thirteen in number. Muzzle long 
and compressed. Jaws with straight edges without dentilations, 
curved slightly towards each other at their extremities. Two nails 
on each fin. 


C. imbricata, tho Hawk’s-Bill Turtle of Catesby and Brown (Caretta 
imbricata, Gray; Teat ado imbricata Linneeus). Flesh bad. Kggs very 
good. 



Hawk's-Bill Turtle: {Chelone imbricata). 


Sub-Genus 3.—Chclondes Cuouunes. Logger-Head Turtles. 

Plates of tho carapace not imbricated. Fifteen plates on the disc. 
Jaws slightly curved towards each other at their extremity. 

C. Caouana, the Logger-Head Turtle of Catesby (Caouana Caretta, 
Gray); C. Ituaaumierii (Chclonia olivacea of Esehscholtz; Caottaua 
olivacta, Gray). 

Sphargit, Merrem ( Coriudo, Flem.; Ecrmatochdya, Blainv.). -Body 
enveloped in a coriaceous hide, tuberculous in young subjects, com¬ 
pletely smooth in adults. Feet without nailn. 

5. coriaccn (Teatudo Lyra, Donud. and Bechst.; Tortuo Luth of the 
Fronch; Coriaceous Tortoise of Pennant). 



Sphargit coriaccn. 



Plastron of Sphargit coriaccn. 

This turtle has been taken on many of tbe European coasts; 
several of huge sizo (700 lbs. and 800 lbs. in weight) have been captured 
on those of Britain. One case, where the capture was effected off 
the coast of Scarborough, should he a warning not to use it rashly os 
food. Pennant relates that one of the threo taken in 1748 or 1749 
was parchased by a family, who invited several percons to partake of 
it. A gentleman present told the guests that the’ flesh was unwhole¬ 
some, but one of the company persisted in eating of it, and suffered 
most severely, being seized with dreadful vomiting and purging; and 

?et the Carthusians, Pennant tells us, are said to eat no other species, 
t would seem, then, that the severe effect above notioed must have 
been accidents!, and the animal may have been in an unhealthy con¬ 
dition. It is said to now very »t; but the flesh is reported to 
be coarae and bad. The French name is given probably upon the 
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supposition that it was the species used by the ancients in the early 
construction of "the lyre. 

This and the last-named turtle are the only species of the Chdonia 
that have been taken alive on the British coasts. Professor Bell in 
his ‘ British Reptiles ‘ expresses his conviction that several of the 
“fresh-water species, both of Europe and North Atnerioa, might be 
naturalised in the southern parts of England. The Terraptne Europcea," 
he says, “ the common Lacustrine Tortoise of the continent, is found 
in Portugal, Spain, Italy, and Greeoe, in Franoe, and even in Prussia. 
These tortoises are eaten by the inhabitants of all tile countries in 
which they are found; and as they live principally upon small fish, 
the air-bags of which they reject j it is said that tile people are wont 
to judge of the quality or the tortoises to be found in a lake or pond 
by the number or air-bags which are seen swimming on the surfaoe of 
the water. I once placed in a small pond, in which vfere Borne of 
these Fresh-Water Tortoises, six small living fish, and on the following 
morning I found the air-bags of five of them floating on the surfaoe 
of the water and the sixth fish still alive. In some parts they are fed 
upon grains and other nourishing food, and fattened for the table. 
There are also several American species of Emyt, or Eroah-Water 
Tortoise, which will bear a greater degree of cold than that of most 
of our winters without perishing; and it is certainly desirable that a 
wholesome and agreeable food, like that afforded by some of these, 
should not lie lost to us, if the species can be easily perpetuated and 
multiplied in our climate." 

Several species of Fresh-Water Tortoises are now in the collection 
of the Zoological Society, in the Aquavivarium of the Regent’s Park 
Gardens. 

The following list of Chdonia, arranged according to their geogra¬ 
phical distribution, is from Dr. J. E. Gray’s, ‘ Catalogue of the Tortoises 
uud Crocodiles, Ac., in the Collection of the British Museum.’ When 
a species is found in two of the larger divisions of the list on account 
of its extensive range, it is preceded by an asterisk. 


Europe. 

Trsttulo marymata, 

*T. Graca. 

Emyt Catpica. 

Citludo Europaa. 

*Sphargit coriacea. 

Asia. 

River Tigris. 

Tyrte Rafcht, 

Cabul. 

Tettudo Jlortfieldii. 

India. 

Tettudo Jndica. 

Emyt‘tectum. 

E. tentoria. 

E. Om-aucellii. 

E. trijuga. 

E. li neal a. 

E. Phongoka. 

E. Thurjii. 

E. trivittata. 

E. oceUatu. 

E. HamiUonii. 

Tetraonyx Balagur. 

Emyda punctata. 

Tyrte (iangctica. 

Horgania tubplana. 

Chtira Jndica. 

Ceylon. 

Tettudo itdlata. 

Emyt Seba. 

China 

*Gcoemyda Spengleri 
G. Jiealii. 

G. Rtevetii. 

G. mutica. 

G. nigricans. 

Citludo tri/aiciata. 
Plalytlemon mtyacephalum. 
Tyrte peroceUata. • 

Japan. 

Emyt Jappnica. 

Sumatra. 

Geoemyda tpinota. 

Emyt cratticotlit. 

E. platynota. 

Amboyna. 

Citludo Amboinentit. 

Java. 

CSttudo dsntala. 

Tyrtt Javanica. 


Africa. 

North. 

* Tettudo Grceca. 

Tyrte Nilotica. 

Eastern. 

Pelamedata Gthafia. 

Western. 

Tettudo rulcata. 

*Kiniryt Home ana. 

K. erota. 

K. Bdliana. 

Sfemotherut Derbianus. 
Emyda Senegalentit. 

Tyrte Argus. 

Southern. 

Tettudo pardalis. 

T. semiserrata. 

T. geometrica. 

T. Verroxii 
Homo put areolatut. 

11. signalut. 

Chertina any vial a. 

*Geoemyda Spengleri. 

Emyt ocubifera. 

Sfemotherut eastaneus. 
Pelomeduta tubru/a. 

Madagascar. 

Tettudo radiata. 

Pyxis arachnoidet. 
Stemotherus niger. 

S. rubniger. 

*Uydratpit gibba. 

Australia. 

Chelymyt Macquaria. 
Chelodina (Mungo. 

Chelodina longicollii. 

Oceanic. 

Mediterranean and Atlantic. 
Sphargit coriacea, 

Atlantic and Indian Ocean. 
Caouana Caretta. 

Atlantic Ocean, 
Caouana elingata. 

Chelonia virgata. 

C. virid.it. 

Indian Ocean. 
Caouana oUvaeta. 

Red Sea. 

Caretta imbrieata. 


North America. 

Eaat coast. 

Tettudo Gopher. 

Emyt Mulhenbcrgii. 

£ pulchella. 

M. geographica. 

E. megaeephala. 

E. Benncttii. 

E. terrain. 

E. rivulata. 

E. tcripta. 

E. Uolbrookii. 

E. Troottii. 

E. mobilentit. 

E. concinrui. 

E. reticulata. 

E. macrocephala. 

**£. Ploridana. 

Er kieroglyphica. 

E. guttata. 

E. picta. 

E. BeUii 

Malaclemyt cbnccntrica. 

Citludo Carolina. 

Kinostemon oblongum. 

K. Ooubledayii. 

K. Pentylvanicum. 

K. odoratum. 

Chelydra serpentina. 

Trionyx ferox. 

T. muticus. 

West coast. 

Emyt omata. 

E. Uregonensit. 

Tropical America. 
Tettudo tubulanta. W. Indies. 
*Kinii yt Jfomeana. 


Emyt scabra. 

E. rugota. W. Indies. 

E. decussata. W. Indies. 

E. vermiculata. 

Kinostemon tcorpioulct. 

K. triporcatum. 

Hydratpit planicept. 

H. radiolala. 

If. Spirit. 

If. depresta. 

*H. gilba. 

If. nasua. 

If. Waglerii. 

If. GaudichaudiL 
If. Hilairii. 

II. tala. 

H. afflnit. 

Phrynopt Gtoffroyana. 

P. rufipet. 

P. Bellii. 

P. Miliutii. 

Jfydromedusa Maxi Indiana. 
Jf. flavilabrit. 

Chelyt Matamata. 
PtUocephalut Tracaxa. 
Podoenem.it expanta. 

P. Dumeriliana. 

South America. 

East coast. 

Emyt Dorbignii. 

Phrynopt Gtoffroyana. 

Galapagos Islands. 
Tettudo Indica. Naturalised. 

Locality unknown. 

Emyt kinottemoides. 

E. annulifer. 

E. Kuhlii. 


Postil Chelonia. _ 

Cuvier, in his treatise upon Fossil Tortoises, observes that the 
number of living species is so considerable that it is very difficult to 
decide whether a fossil tortoise is or is not of an unknown specios; 
inasmuch as it is not only necessary, bofore arriving at this conclusion, 
to compare the carapaces and plastrons covered with their homy 
plates or Beales, as they are ordinarily seen in cabinets and repre¬ 
sented in books, but also the skeletons, so that the observer may 
accurately study the joining of the ribs and other bones which concur 
to compose their cuirasses. He names twenty-nine species that he 
himself had stripped of their covering, and says that he had performed 
that operation on others beside. 

Cuvier commences his description with the fossil Trionycet, and 
distinguishes—1, those from the gypsum-beds of the environs of 
Paris; 2, those from the gypsum-tads of Aix; 3, those from the 
‘molasse’ of the department of the Gironde; 4, those from the gravel 
and clay-beds of Hautevigne in the department of the Lot and 
Garonne; 5, those from the gravel-beds in the neighbourhood of 
Castelnaudry; and 6, those from the sandy beds in the environs of 
Avaiay. 

He next considers the Emydtt, or Fresh-Water Tortoises, noticing— 
1, those from the Paris gypsum-beds; 2, those discovered together 
with crocodiles in the Jurassic limestone of the neighbourhood of 
Soleure; 3, those of the ferruginous sand of Sussex; 4, those of the 
‘molasse’ of La Grave and thoee of the ‘molasses’ of Switzerland; 5, 
those from our Isle of Sheppey; 6, those from the environs of 
Brussels J and 7, those from the marly sand (sable maraeux) of the 
province of Asti. 

The Marine Tortoises, or true Cbelonians, he divides into—1, those of 
the environs of Maestricht; and 2, those of the slate of Gloria. 

The Land-Tortoises noticed are—1, those of the environs of Aix; 
and 2, those found in the Isle of France under the volcanio beds. 

The conclusions drawn by Cuvier are, that the Tortoises are as 
ancient inhabitants of the world as the Crocodiles; that they accom¬ 
pany the remains of the latter generally; and that as the greater 
number of their remains belong to fresh-water or terrestrial species 
they confirm the conjectures drawn from the bones of crocodiles as 
to the existence of isles or continents which were frequented by 
reptiles before the existence of viviparous quadrupeds, or at least 
before there was a sufficient number of these last to afford a quantity 
of remains at all oomparable to those of reptiles. 

Professor Owen, in his elaborate ‘Report on British Fossil 
Reptiles,*—drawn up at the request of the British Association for 
the Advancement of Science, and published in their Tranaaotiona— 
gives the following aooount of the order Chdonia :— 

I. Family Tetludinidee, Tortoises, or Land-Tortoises. 

1. New Red-Sandstone Tortoises. The most anolent of the 
evidences of Chelonians in British formations appear to Professor 
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Owen to bo roforriblo to the Land-Tortoises; and he quotes the foot¬ 
prints from the quarries at Corncockle Muir, and those subsequently 
discovered at the quarries of Craigs, two milos oast of Dumfries, as 
examples [Amphibia.] 

2. Oolite Tortoises. Examples. Impressions of homy scutes about 
the size of those covering the carapace of a tortoise, ten inches- i& 
length, in the Oolite Elate of Stonesfield. 

II. Family Emy d idee, Fresh-Water Tortoises. 

1. An undetermined species in the museum of Professor Bell, from 
the Eocene Clay near Harwich. 

2. Emys teatudimformia, Owen (Emys de Sheppey, Cuv. ?). Sheppey. 

8. Platemyt Bowerbanlcii, Owen. Sheppey. 

4. Platemyt Bulloririi, Owen. Sheppey. 

6. Telrotlernotipunrialum, Owen. Purbeck Limestone. N.B. Closely 
allied to Triony.c. 

6. With regard to Platemyt Jl fant Mi (Emys dc Sussex, Cuv., Emyt 
Mantell!,' dray), Professor Owen remarks that the fossils discovered- 
by Dr, Mantell in the Wealden strata of Tilgate Purest, and -the 
resemblance of which to tho flat species of Kmydian discovered by 
M. Hugi in the Jura Limestone at Soloure lias been jointed out by 
Cuvier, are referrible. to the pluroderal section of the Einydian family 
as arranged by MosBrs. Dutndril nnd Bibron. and in that section to 
the genus Platemyt (Jfydraspit, Bell); hilt that not enough of the 
skeleton of any individual has yet been obtaihed to afford a foundation 
for specific character. 

7. Large Kmydian from the Kitttmeridgo Clay. A bone in the 
museum of Sir P. Grey Egerton, Bart., from Heddington Pits, 
probably belonging to a species of Platemyt. 

8. Footsteps of Kmydiana in New Bed-Sandstone. Stourton 

Quarries, Cheshire. J 

With regard to the genus Trionyx, Professor Owen remarks that 
certain British fossils from the Secondary Formation referred to 
Triony.c have been proved to belong to another family of Chelonians: 
the supposed Triony.c from the New Rod-Sandstones (Caithness) has 
been pronounced to be a ganoid fish (genus Coccotfeus) by Agassiz. 
Nor had Professor Owen when he wrote (1811) seen any Clielonito 
from the Wealden Formation that could be confidently affirmed to 
belong to Tritmyjc. 

A femur from tho LiasatLinksfield in the possession of Mr. Robertson 
of Elgin, 4 J inches in length, and found with remains of Pletiotaurus 
nnd Uyhodut, though not identical in form with any Trionyx with 
which Professor Owen could compare it, he found to resemble tho 
modifications of the bone in that gonus more closely than in Tortoises, 
Emydians, or Turtles. Ho remarks that although some of the Turtles 
of the Eocene poriod, os the Chelone longicept, present such modifica¬ 
tions of tho jaws os seem to have adapted thorn to habits and food 
analogous to those of the Triony.c, yet evidences of this genus, to 
which the destruction of the eggs and young of crocodiles is more 
particularly assigned in tho Nile and Ganges, are not wanting in 
certain localities where the London Clay appears to have been depo¬ 
sited under circumstances analogous to thoso at the termination of 
equally gigantic rivers; and he adds that unequivocal portions of a 
true Trionyx have been obtained from tho Eocene Clay at Shopjxy 
and at Bracklesham, and that they are also associated, as in the Paris 
basin, with remains of Anoplotheriwn and Palceotherium in the Eocene 
Limestone deposits in the Isle of Wight. 

III. Family Chclonidce, Thalassian Family, or Turtlos. 

1. Chelone planicept, Owen. Portland Sandstone. 

2. O. obovata, Owen. Purbeck Limestone. 

3. An undetermined species of Chelone from the Wealden. Portions 
of the carapace, plastron, nnd bones of the extremities of a large 
species of Marine Turtle, some of them indicating individuals nearly 
three feet in length, discovered by Dr. Mantell in the Wealden strata 
of Tilgate Forest, are figured in the Doctor’s ‘Illustrations of the 
Geology of Sussex.’ This species, in Professor Owen’s opinion, comes 
nearest to C. planimentum of the Harwich Eocene Clay. 

4. C. pulchricept, Owen. Superincumbent beds of tho Lower 
Greensand; Greensand near Barnwell, Cambridge. 

5. C. Benetedi, Owen (Emyt Bemttedi, Mantell). Chalk; Burham, 
Kent. 

In a monograph on the ‘Fossil RepUliaof the London Clay,’ by 
Professors Owen and Bell, published by the Paltoontographical 
Society, the following species are described, and figures of the remains 
found, given. 

Order— Chelonia. 

Family— Marina. 

Genus— Chelone. ' 

1. C. brevicept (Emyt Parkintonii, J. E. Gray; Emys de Sheppey, 
H. V. Meyer; Chelone antiqua, Konig). Eocene Clay of Sheppey. 

2. C. longicept. Eocene Clay of Sheppey. 

8. C. rrasticotfafa. Harwich Clay. 

4. C. declivit. Eocene Deposits of Bognor, Sussex. 

6. C. trigonkept. Eocene Clay at Bracklesham. 

8.’ O. cunkept. London Clay of Sheppey. 

7. C. evJbcarinata. Sheppey. 
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Remarking on the descriptions of these species, Professor Owen 
says, “A retrospect of the facts above detailed relative to the Fossil 
Chelonians of the genus Chelone, or marine family of the order, leads 
to conclusions of much greater interest than tho previous opinions 
respecting tho Chelonites of the Loudon Clay coidd have suggested. 
Whilst thoso fossils were supposed to hnve belonged to a fresh¬ 
water gonus, the difference between the present fauna and that of- 
the Eocene period, in reference to the Chelonian order, was not very 
great ; since the Kniys, or Cittuda Eurojnea, still abounds on the 
Continent, after which it was named, and lives long in our own. 
island in suitable localities. 

“But the caso assumes a very different aspect when we come to 
the conviction that the majority of the Eocene Chelonites belong to' 
the true marine genus Chelone.; and that tho number of s]>ccies of 
these cx.inct Turtles already obtained from bo limited a space as the' 
Isle of Sheppey, exceeds that of the species (if Clulone now knowi. 
to exist throughout the globe. Notwithstanding the assiduous 
-search of naturalists, and the attraction to tho commercial voyager 
Which the shell and the flesh of the Turtles oiler, all thu tropical sens 
of tho world have hitherto yielded no more thou five well-defined 
species of Chelone; and of these only two, as tho C. Mydas and 
C. Caounna, are known to frequent tho same locality. It is 
obvious, therefore, that the ancient ocean of tho Eocene epoch was 
much less sparingly inhabited by Turtles; and that these presented 
a greater variety of specific modifications than are known in tho 
sens of the warmer latitudes of the present day. 

“Tho indications which the English Eocene Turtles, in conjunction 
with other organic remains from the same formation, afford of the 
wnrmer climate of the latitude in which they lived, as compared 
with that which prevails there in the present day, accord with those 
which all the organic remains of tho oldest Tertiary deposits have 
hitherto yielded in reference to this interesting point. 

“That abundance of food must have been produced under such 
influences cannot of coureo bo doubted; and wo may infer that to 
■ some of the extinct species, which like tho Chelone longicept and C. 

: planimentum exhibit either a form of head well adapted for pene¬ 
trating tho soil, or with modifications that indicate an affinity to the 
Trlonycet, was assignod the task of checking tho undue iucrenso of 
the now extinct crocodiles and guvials of the same epoch and locality, 
by devouring their eggs, or their young becoming probably in return 
themselves on occasional prey to tho older individuals of the same 
carnivorous Saurians." 

Famil y— Filin' a11 a. 

Genus - Trionyx. 

1. T. Ifmriri. Eocene at Hordwell. 

2. T. Barbara. Eocene at Hordwell. 

3. T. inerattalut. Eocene Formations of tho Isle of Wight. 

4. V. marginalut. Eocene Deposit at Hordwell Cliff. 

5. T. rirotut. Eocene Beds at Hordwell Cliff. 

<i. T. planus. Eocene at Hordwell and Bracklesham. 

7. T. circummlcatut. Eocene at Hordwell. 

8. T. puatulatus. Olay at Sheppey. 

Family— Paludi nota. 

Genus— Platemyt, 

1. P. Bulloririi. London Clay. 

2. P. Bowerbankii. Clay at Sheppey. 

Genus— Emyt. 

1. E. tethulinlformit (Emys de Sheppey, Cuvierf). Eocene Cloy 
of Sheppey. 

2. E. hevix. Clay of Shoppey. 

8. A'. Comptoni. 

4. E. bicarinata. 

5. E. Delahechii. London Clay, Islo of Sheppey. 

Amongst tho Fossil remains brought from the Tertiary Formations 
of India by Dr. Falconer and Major Oautley, are thong of a gigantic 
species of Land-Tortoise. The species referred to has been named 
Colottochelyt Aflat. Portions of its skeleton and a model of the 
entire animal lire now in the collection of tho British Museum. The 
carapace of this gigantic animal measures in some specimens above 
12 feet in length. Theso remains were found associated with the 
bones of gigantic extinct Mammalia allied to Palceotherium, and the 
other Paaiydermata of the Paris basin. In the same deposits were 
also found the remains of several smaller species of Chelonia, and of 
the one which now inhabits India. There havo been also found in 
the same locality the remains of gigantic crocodiles, differing from 
those now inhabiting India, and several species of elephant. 

In the ‘Reports’ of the United States Surveying Expedition ih 
Wisconsin, Iowa, and Minesota, in 1850, an account is given of the 
discovery of the remains of a large number of species of Chelonia, 
both Tortoises and Turtles, with the remains of extinct forms of 
Mammalia in the district of the Mauvaises Terras on the Missouri. 

CHKLO’NIA (Godart), a gonus of Lepidopterous Insects, of tho 
section Nocturna (LatreiUe). and family Arctiida (Leach). Before wo 
proceed with ah account of this genus, which contains two of tho 
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most conspicuous and beautiful of the British moths, it may be well 
briefly to state the characters of the family A retiida, as far as the 
diversified habit of the species will admit. The palpi are two in 
number, mostly 3-jointed and hairy. The antennee have a double 
series of pectinations; thorax large ; the apex of the body generally 
furnished with a tuft; wings closing so os to form an angle by their 
junction, or folding horizontally. The males are usually larger than 
the females; larvro generally very hairy, frequently furnished with 
numerous tufts, those on the tail and towards the head the longer. 

The genus Chdonia is synonymous with Arctia of Schrank. The 
latter name is generally adopted by British entomologists from its 

priority. The term Chelmia is open to another objection, being 
commonly used to designate a section of Tortoises. 

Arctia Oaja, the Lame Tiger-Moth, or the Garden-Tiger, is very 
common in the south of England, but apparently less so in the north. 
The expanded wings measure from 24 to 3 inches in width; the 
upper wings are of a chocolate-brown colour, with numerous irregular 
cream-coloured markings; the under wings arc scarlet, with five or 
six large blue-black spots; the l>ody is also scarlet, or pinkish above, 
with several transverse black bands; on the under side the ground¬ 
colour is black, with pink bands; the head and thorax are brown, 
separated with a red ring; the legs aro rod at the base, and the 
antenme are white. 

The caterpillar of this moth is found in great abundance near 
London, and is frequently seen crawling on pathways: it is covered 
with long black hairs, and when touched will roll itself up in a ring: 
it feeds upon a great variety of plants, but seems most fond of 
lettuco, groundsel, and chickwoed. The larva is found in the spring 
months, and turns into a pupil about June. The pupa is inclosed in 
a loose web of a white colour; the moth appears in the autumn. 

This species is extremely variable in its imago state; wo have 
seen specimens in which the upper wing is nearly all white, and 
others in which the white is almost obliterated: the spots on the 
under wing vary also considerably; they sometimes run one into the 
other so as to form a band. 

Arctia Villica, the Cream-Spot Tiger-Moth, is the only other well 
authenticated British species; it is far leBS abundant than the other. 
The upper wings are blaok, with about eight large cream-colourod 
spots; the under wingB are yellowish, spotted more or less with 
black, and has an irregular black fascia near the margin; tho 
abdomen is redduh, spotted with black; tho head and thorax are 
black ; the latter has two cream-coloured spots. 

The caterpillar very much resembles the one last described, but 
has a red head, and logs of the same colour; like the last it feeds 
upon various plants, particularly tho chickweed.. The moth appears 
about the end of June, and is rather less than the Large Tiger. 

CHELONIANS. [Chei.onia.] 

CHELYS. [Ciuslokia.] 

CHEMNITZIA, a genus of Shell-Fish belonging to the Propo- 
branchiato section of tho Gasteropoda, and referred to the family 
PyramidtUidcc. rPYRAMIDEU.m*.] 

CHENALOPEX, a genus of Birds belonging to the family Anatidte, 
to which the Egyptian Goose ( C . jEyyptiaca) is referred. [Ducks.] 

CHE'NNIUM, a genus of Coleopterous Insects. ' [Pset.apHUS.1 

CHENOCOPROLITE, a Mineral of a yellow or pale-green colour, 
belonging to the silver series, and supposed to be an arsenate of silver 
and iron. 

CHENOPODI A'CE-E, Chenopodt, the Chenopodium Tribe, a natural 
order of Exogens, consisting of numerous species, used either for 
culinary purposes or for the manufacture of soda. They are spetalous 
plants, with minuto green herbaceous flowers, a small number of 
'Stamens, which are opposite' the segments of the calyx, and a one- 
oelled membranous fruit, containing one single erect seed, or a very 
small number. The leaves are soft and rather succulent, without any 
trace of stipules. Most of them are found in the cold and tempe^te 
parts of the world. They diffbr from Polygonaceas and Urticaceam 
the want of stipules, and from Amarantacae in their flowers not being 
coloured and enveloped in membranous bracts. This order embraces 
plants of opposite characters, and when better investigated will 
probably be split up. Scbleiden has observed that certain species 
have the wood very compact, and pierced with vertical cords of 
cellular tissue. The order contains 63 genera and 360 epocieH. They 
are natives of all parts of the world, in waste and uncultivated places. 
Spinach [Spihacia], -Fat Hen, Good King Henry [Chenopodium], 
Garden Orach [Atriplex], Chard-Beet, Beet, Mangold Wurzel [Beta], 
belong to this order. Soda is obtained from species of Salsota and 
Salicornia. [Saisola ; Samcoknia.] 

CHENOPO'DIUM, a genus of plants the type of the natural order 
Chmdpodiaeea. It consists of weedy plants, common on dunghills and in 
waste places, and known bv the Btrange names of Fat Hen (C. album), 
Good King Henry (C. Bonm Ifenricui), Ac. They are generally 
Insipid plants, whose leaves and young shoots maybe eaten as spinach, 
but whioh have no particular merit In this genus is however found 
the celebrated Quinoa of Peru (C. Quinoa). This plant, whose seeds 
are said to be of as much importance to the Peruvians as the maize, 
potato, and wheat, is an annual weedy species, with an appearance 
similar to that of Garden Orach, to the eize of which it grows. Its 
flowers appear in close dusters about the ends of the branches, and 



Chenopodiaeea. Blitum virgatum. 

a, angle of the petiole, showing the peduncle ; b, flower; e, flower deprived 
of its calyx, showing the ovary, surmounted by three pistils ; d, calyx; s, fruit 
Imbedded in the succulent calyx; /, g, fruit separated from the calyx ; h, hori¬ 
zontal section of fruit ; t, vertical do. ; k, embryo. All these figures, excepting 
a, magnified in various degrees. 

are succeeded by a profusion of little black or white seeds (according 
to the variety) about the size of grains of millet. Its leaves aro 
employed as spinach, and the seeds in soup or broth as rice, and in 
some ports of South America they are in as much use ns rice in India. 
They are said to yield a pleasant beer when fermented. It is chiefly 
upon the highest land of Southern Peru, where neither barley nor rye 
will ripen, as, for instance, at the height of nearly 13,000 feet on the 
table-land of Chiquiths, that Quinoa forms the groat article of agri¬ 
culture ; it there forms fields, the limits of which the eye can hardly 
reach, of a monotonous and unpleasant aspect, scarcely mixed with a 
single other species, and very unlike the rich and waving greenness of 
our standing corn. It is alBo extremely common about the great lako 
of Titicaca. The seeds are ripened in England, and may now be 
purchased at any of the seed-shops; but the plant can hardly be con¬ 
sidered worth the attempt at cultivating it where anything else will 
grow. C. olidum has an atrocious odour, and has a reputation as an 
ontispasmodic and emmenagoguo. 

The following is an analysis of the British species of Chenopodium. 

* Perianth enveloping the fruit. 

+ Leaves undivided. 

Loaves ovate rhomboidal. C. olidum. 

Leaves ovate-elliptical. C. polytpermum. 

+t Leaves toothed, angled, or lobed. 

Leaves triangular. C. urbicum. 

Leaves sinuate-dentate. C. album. 

Leaves unequally 3-lobed. C. fitifolium. 

Leaves rhomboid-ovate. C. murale. 
n. Leaves subcordate. C. hybridum. 

^ ** Perianth not covering the fruit. 

+ Stigmas short. 

Leaves rhomboid. C. rubrum. 

Leaves triangular. C. botryuidtt. 

Leaves oblong. 0. glaucum. 

++ Stigmas elongated. 

Leaves triangular. C. Bonut-JTenrieut. 

OHERIMOYER, the fruit of a Peruvian downy-leaved species of 
Anona, the A. Cherimolia. It is described as the fruit most esteemed 
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by the people of the western parts of South America, and is very like segment of the body; they communicate internally with n double 
the Cuetanl Apple of the West Indies. [Anona.] It ie a tree about series of pneumatic sacs which extend tho whole length of the body, 
12 feet high; the lea 


the West Indies. 


leaves are oral, pointed at both ends; the flowers and from which the tracheal branches spring and spread over the 


solitary, very fragrant, of a greenish-white colour, and the fruit some¬ 
what heart-shaped, with a scaly appearance on the outside: when 
ripe it is grayish-brown, or black. The flesh is white and sweet, 


other organs; these Bacs are not connected with each other, as is 
usually the case, by a principal trachea. A series of pores on each 
side of the body have been mistaken for the stigmata, but their 


mixed with several seeds of the colour of coffee. The Creoles think orifices give vent to an acid liquid secretion which has a very disa. 
this fruit the best of the country. Baron Humboldt speaks of it in greoable odour, and probably serves as a means of defence. 


terms of high praise, and his account is completely confirmed by the 
testimony of many officers who have been in the South American 
service; but Feuillde says, one European poor or plum is worth all the 
Cherimoyers of Peru. 


rmed by the The Cldlognatlue crawl slowly, and appear to glide over the ground, 
ith American and when touched they will roll themselves up spirally. They food 
worth all the upon decaying animal and vegetable substances. The genus lulus of 
Linnajus [Ici.ua] included all the species of this order known in his 


CHERLE'RIA, a genus of plants belonging to the natural order time. It now embraces several genera and upwards of seventy species. 
Caryophyl/.ace<e. It has5 Bepals, 5 petals (sometimes absent), 10 stamens, [Myriapoda.] 

the outer ones opposite to the sepals, springing from an oblongemaigi- CHILO'PODA (Latreille), an order of Insects belonging to the 
nate glandular base, 3 styles, a 3-vnlvod capsule. There is only one class Myriapoda. This family is synonymous with tho order Syn- 
species which is a native of Great Britain. It was called by Linnscus gnat/ui (Leach), and the genus Scolopendra of Linnteus. The characters 
O. sedoides. The petals are very generally wanting, the flowers are arc.—Antenmctliick atthobase,andgradunlly growing slendertowards 
solitary on short stalks. The stems are numerous, forming a dense the apex, composed of fourteen or more joints; the mouth consists of 
mass close to the ground. The leaves aro very numerous, linear- two mandibles, which are furnished with a palpifonn process, and 
subulate, and finely ciliated. It is found on the summits of tho provided at tho apex with numerous little dcnticulations; covering 
mountains of Scotland. these is an upper lip and an under lip; the latter is composed of four 

CHERRY, tho fruit of the various species of Cerasus. [Cehascs.] distinct portions, of which the two outer parts are tho largest, and 
Like most of the fruits yielded by the natural order Amygdalaceee, it transversely jointed ; above this part (viewing the head from beneath) 
is characterised by tho hardness of its ondocarp, hence this part is aro two palpi, which resemble legs in being terminated by a {jointed 
often called the stone. This hard part is often used for ornamental claw: covering this under lip, there is a second lip, an organ furnished 
carving, specimens of which may be seen in the museum of the with two lateral processes, each oC which is terminated by a large bent 
Royal Hardens at Kow. For the varieties of'Cherry, and the culture claw ; which is said to be perforated benoath by a hole through which 
of the troe, see Cherry, in Arts and Sc. Div. a poisonous liquid is ejoctod. 

CHERRY-LAURELS. [Cerasub.1 The body is depressed, composed of numerous segments, which are 

CHERRY-TREES. [Cerasus.] f * covered above and beneath with plates of a horny substance, and each 

CHERSIANS. [Chet.onia.] ' segment is generally furnished with a pair of legs; the last pair are 

CHERT, a variety of quarts being a kind of granular Chalcedony, thrown back. The sexual organs are placed at tlio posterior extra- 
It is a transition from tho smoother forms of Quartz to Hornstono. mity of the body. The oigans of respiration consist wholly or partly 
FAuate.1 # of tubulur trachea). The stigmata are placed on tho sides of the 


of the troe, see Cherry, in Arts and Sc. Div. 

CHERRY-LAURELS. [Cerasub.1 
CHERRY-TREES. [Cerasus.] f* 

CHERSIANS. [Cheuonia.] 

CHERT, a variety of quartz being a kind of granular Chalcedony. 
It is a transition from tho smoother forms of Quartz to Hornstono. 


[Auate.] 

CHER 


VIL, a culinary vegetable, the Anthriscus Cerefolitm [An- body. 


THHiscus] of botanists. It is an annual, and a nativo of tho south of 
Europe. Its leaves have a slight aromatic taste, and are used in soups 
and salads. It is little cultivated. 

CHESTNUT, BUCK'S-EYE. [Pavia.] 

CHESTNUT, HORSE. [.-Esour.us.] 

CHESTNUT, SWEET. [Castanea.] 

CHIASTOLTTE is auamu given to a variety of Aiulalusite. [Anda- 
lusite.] It is also called Made. [Macle.] 

CHICA. [Biunonia.] 

CHICHA. [Stercuua.] 

CHICK-PEA. [Cickr.] 

CHICKRASSIA, a genus of plants belonging to the natural ordor 
Ccdrelaccce. C. tabularis is said to be a powerful astringent. 

CHICK WEED, a common annual, with soft light-green opposite 


These insects are carnivorous, and crawl about by night. Most of 
them are very active iu their movements, and some emit a phosphorio 
light. They conceal therasolvcs under stones and fallen trees, and are 
all found in rotten wood. In hot climates some of tho species grow 
to an immense size (especially those of the genus Scolopendra, os it is 
now restricted), and, owing to their vonomous bite, arc much dreaded 
by tile inhabitants of those parts. 

The animals commonly known by the name of Centipedes belong 
to this family. [Scoi.opexdra.] 

The species of this order have been recently greatly increased. It 
now embraces nearly a hundred species. [Myriapoda.] 

CHIM.E'RA, a genus of Cartilaginous Fishes allied to the Stuigeon 
and Shark sections. [Ktuhioniu.k] Cue species, C. niunslrosa, inha¬ 
bits the British seas, and is known by the names of tho King of tho 


ovate leaves, a brittle stem, and minute white petals, almost split into Herrings, the Rabbit-Fish, and Sea-Monster, 
i _ ... Ti ... , . .7.1 1_ .1. ’ A . 1 tl fninilv of Fishes betw 


two parts. It and groundsel arc two plants which are to bo found in 
flower on any day in the year. Botanists name it StcUariu Media. 

[StEI.IjARIA.] 

CHICORY. [ClciiORiu m.] 

CHIFF-CHAFF. [Syi.via.] 

CHIGOE. [Pulex.] 

CH1LDRENITE, a Mineral found in Derbyshire. Tt occurs in 
minute yellowiBh-brown crystals, coating Bp&thic iron. It is supposed 
to consUt of phosphoric acid, alumina, and iron. 

CHILINA, a genus of Testaceous Mollusks, separated by Dr. J. E. 
Gray from Auricula, and including Auricula Dombe.iana of Lamarck, 
and Auricula Jiuviatilu of Lesson. Locality, South America, in 
fresh-water streams, with most of the habits of the Limnece. 

CHILLIES. [Capsicum.] 

OHILLINGHAM CATTLE. [Bovidjs.] 

CHILO'GNATHA (Latreille), an order of Tnsects belonging to the 
class Myriapoda. It has the following characters:—Body generally 
cylindrical, aneb consisting of numerous crustaceous rings or segments ; 
the head is furnishod with two short 7-jointod aiitoniito, and two 


CHIM.EillD.E, a family of Fishes between the Sharks and tho 
Sturgeons, to which is referred tho anomalous genus Chimwa. 
[Stijrionidas.] 

CHIMA'PHILA, a genus of plants belonging to the natural order 
Pyrolucetr. C. rorymbosa (Pursh), the Pyrola umbellata of Limucua, 
the Corymbose Wintergreen, is a small evergreen woody plant, com¬ 
mon in the pine-forests of the north of Europe, also found in Asia 
and in North America, to the Indian inhabitants of which its virtues 
have been long known. The leaves possess diuretic properties joined 
to a tonic power, and they impart strength and comfort to the stomach 
while they increase the action of the .kidneys. Applied externally, 
they cause redness and vesication of the skin. Chemical analysis 


( ui uesson. ljuuaiiey, ouuwi juucijm , ju —-v ----- --. , ., , *• ... r,M,„ 

h most of the habits of the Limnece. shows them to consist of tannin resin, and anlacnd extract ve The 

, (IM I taste is at first sweet, afterwards bitter. Their tonic and diuretic 

TTLE TBovidje 1 properties render them valuable remedial agents iu dropsies, espe- 

atreille), an order of Insects belonging to the daily such as follow acute diseases. They have aiso been pven 
is the following characters :-Body generally advantageously in intermittent and oven typfa juh fever. Dr .hapman 
ig of numerous crustaceous rings or segments ; ascribes a diaphoretic power to them. „ . j„.nciL a 

with two short 7-iointod aritennto. and two extract are the forms in which they have lx.cn given . decoction is 

ubstance of the mandibles docs not continue preferable, of which some ounces may be given repeatedly during 


mandibles; the horny substance of the mandibles docs not continue preieraDie, oi wnicu some uuaw. ma, - ------ 

uninterruptedly from the base to the apex, but is divided in the middle the . _ anug of belomtine to the natural 

sis£,-s;«WtfrjsrJttta 

Z ^' Tt 1 oWl”Lm 

the two central portions are narrower than the outer ones, anMpnng ovate-lanceolate figure. , ■ v-, annear at Christ- 

or that next the head, is considerably larger than the[following. seg- tom* of a comnderab b ^ nermost ^-transparent, 


unprovided with^len, and othera SS TtaSd*h7 bri&Wn’ 
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ave known in the gardens; .the common kind, C. fragrant, with 
rath pale-yellow flowers; the C. f. grandifiorm, with luge bright - 
yellow flowers; and another, O.f. parvijtorut, with flowem resembling 
those of the first, except in being much smaller. The last is not worth 
cultivating; both the former should be found in every garden, how¬ 
ever small. Nothing can be more elegant os room-ornaments than 
handfuls of their round flowers placed on little porcelain trays. 

CHIMPANZEE, the name by which one of those forms which 
approach nearest to man is most generally known. The term has 
been applied to the Sitliia Satyrut of Linneeus, the Oriental Orang; 
but zoologists ore now agreed in its proper application to the Block 
or African Orang or Pygmy (Troglodytes nlger of Geoffrey, Simia 
Troglodytes of Blumenbach). Linnaeus placed the form under the 
genus Homo, with the specific name Troglodytet, next to Homo sapient, 
arranging, as we have seen above, the Asiatio Orang under the Simiie. 
But he seems to have confounded the two species of Orange, which 
differ very considerably; for he refers to the figure given by Bontius, 
which was intended for the Asiatio, and yet he gives, quoting Pliny, 
the borders of Ethiopia as its habitat, as well as Java, Amboyna, 
Ternato, and Mount Ophir in Malacca. That the Chimpanzee, though 
much of its organisation boars a striking resemblance to that of Mnn, 
is separated from him by a wide interval, the accurate investigations 
of modern anatomists sufficiently prove. Tyson, Camper, Blumen- 
bach, Cuvier, Lawrence, and especially Owen, have set that question 
at rest, though Bory do St. Vincent struggled hard to retain Man and 
the Orangs as members of the same zoological family. Before we refer 
to the arguments of the last-named zoologist and his followers, it will 
be noceBsary to apprize the reader that, to Bay nothing of the difference 
of organisation in other parts* of the body and foot, the heel-bone (os 
calcis) of man does not project backwards so far in proportion as that 
of the Chimpanzee, and Lawrence notes this as an infallible human 
characteristic; ‘ ex calce hominem.’ Bory de St. Vincent, and those 
who support the theory of gradual development of animal form, 
endeavour to show that the position of the great toe, upon which its 
conversion into an opposeable organ, or thumb, and the consequent 
transmutation of the foot into a hand) principally depends, is a cha¬ 
racter subject to modification ; and, after a somewhat sweeping 
assumption that it is the only difference of organisation between the 
Orange and Man, points the whole strength of his argument against its 
valuo as a zoological character; and, by a rather retrograde process 
of reasoning, endeavours to support his viowe by giving an instance 
where man, under certain circumstances, obtains a prehensile power 
of foot. Calling in aid the Uesiniers of tho Landes of Aquitaine, he 
exhibits them as having acquired a power of opposing tho great toe to 
tho others, a faculty supposed to have been arrived at by their scan- 
sorial habits in obtaining their living by gathering the resin of Pin us 
maritima. “ But,” as Professor Owen well observes, “ supposing the 
extent of motion of the great toe to be sufficiently increased by con¬ 
stant habits of climbing, or in connection with a congenital defect of 
tho upper extremities, yet it does not appear that the os calcis, or the 
other bones of the foot, have lost any of those proportions winch so 
unorringly distinguish man from tho ape.” M. Bory, however, in his 
zealous endeavours to lower the arrogance which makes man unwilling 
to fraternise with apes and monkeys, is carried so for as to give vent 
to this naive question :—“ En effet, quatre mains ne vaudraient elles 
pas mieux que deux comme dldmens de perfectibility ? ”—“ In fact, 
are not four hands of more value than two as elements of perfecti¬ 
bility}” Now, let us look at this fallacy, for a fallacy it is. Thero 
might be a little, and a very little after all, in the query, if any one 
of the four hands of the Quadrumana, or all of them put together, 
approached the hand of man as an instrument of action,—an instru¬ 
ment whereby, though bom the most helpless of animals and without 
olothing or any natural protection, he has made himself master of 
all, and compelled the apparently most impracticable natural produc¬ 
tions to minister not only to hiB wants but to his most luxurious 
imaginations. Let any one who is at all conversant with animal 
mechanics look at the hand of a Chimpanzee, and compare it with his 
own; or let any one observe the Chimpanzee using his apology for a 
thumb, and then cast his eyes on the merest hodman at his work, and 
he will soon see where the advantage lies. And this is not alL “ To 
give due force to this proposition," says Professor Owen in his paper 
' On the Osteology of the Chimpanzee and Orang-Utan,’ “ the four 
hands of tintype ought to be independent of any share in stationary 
support or progression. Now, it is searoely neoessary to observe that 
the perfection of the bands of man results, in a great measure, from 
the free use he is enabled to make of them in consequence of the 
organisation of the lower members as exclusive instruments for sus¬ 
taining and moving the body. It has, however, been suggested that 
the hallux (thumb) of the orang might aoquire increased length and 
strength during the efforts of successive generations to maintain the 
erect position; but if we look a little further into the anatomy of the 
orangs, a difficulty presents Itself unforeseen by Lamarck and Bory. 
The muscle called 'flexor longus pollicis pedis’ terminates, in the 
human subject, in a single tendon, and its force is concentrated on 
the great toe, the principal point of resistance in raising the body 
upon the heel. In the orang, however, the analogous muscle termi¬ 
nates in three tendons, which are inserted separately and exclusively 
in the three middle toes, obviously to enable these to grasp with greater 


force the boughs of trees, Ac. It is surely asking too much to require 
us to believe that in the course of time, under any circumstances, 
these three tendons should beoome consolidated into one, and that 
one become implanted into a toe, to which none of the three separate 
tendons were before attached. The myology of the orangs, to which 
I may hereafter endoavour to direct more attention than it has yet 
received, affords many arguments equally unanswerable against the 
possibility of their transmutation into a higher race of beings.” 
From the same author we take the following summary comparison of 
tho Chimpanzee and Orang-Outan with each other, and with man 



Skeleton of Usn. 


Skeleton of Chimpanzee. From Owen. 


The Chimpanzee differs osteologically from the Orang:_1. In 

having the cranium flatter and broader in proportion to tho face. 
2. In having the supraciliary ridges more developed, and in tho 
absence of the interparietal and sagittal crests. 3. Imthe junction of 
the temporal with the frontal bones. 4. In the greffier proportional 
breadth of the interorbital space. 5. In the more central position 
and less oblique plane of the occipital foramen. 6. In having but 



he peri 

sutures. "0. In the earlier obliteration of the maxillo-intermaxillary 
sutures, 10. In the smaller proportional size of the incisive and canine 
teeth, and consequent smaller development df tire jaws, especially 
jf the intermaxillary bones. 11. In the smaller proportional size of 
cervical vertebrae^ and larger proportional size of the lumbar ver¬ 
tebrae. 12. In the additional dorsal vertebra corresponding to the 
additional pair of ribs. 13. In the more complete composition of the 
sternum, which consists of a single and not double series of bones, 
sis in the orang. 14. In the greater Sigmoid curve of the olaviele, 
which in. the orang is nearly straight. 15. In the Iosb proportional 
breadth of the scapula, and the more lateral aspect of the glenoid 
oajrity. 13. In the less proportional breadth and greater length of the 
17. In the less proportional breadth of the ilium, and greater 
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expansion of the isuhium. 13. In tho comparative shortness of the 
upper extremities, more especially of the fore-arm and hand. 19. In 
the non-division of the pisiform bone of tho wrist. 20. In the greater 
proportional length of the femur and tibia, and the leas proportional 
length of the foot. 21. In the presonoe of a ligamentum teres, and 
consequent depression in the head of the femur. 22. In the greater 
proportional size of tire tarsus as compared with the phalanges of the 
toes. 23. In having constantly two phalanges in the hallux or great 
too with a nail, while the ungueal phalanx and nail are often wanting 
in the hallux of the orang, especially in that of the female. 

The chimpanzee approximates more nearly to the human structure 
in those deviations which ore numbered 4, 5, 0, 7, 8, 9,10,12, 13, 17, 
18, 19, 20, 21, 22, 23. 

The orang has a nearer resemblance to man:—1. In the junction 
of tho sphenoid with the parietal bones. 2. In having twelve pairs 
of ribfl. 3. In the form of the scapula, eapooially in its greater 
breadth. 

Owen well observes that it is a result of tho preceding comparison 
that the chimpanzee ought to rank above the orang in a descending 
series, and not bolow it as in the ‘K6gne Animal’ of Cuvier. 
Linmous, as we have seen, gave the chimpanzee that superiority of 
rank, but erred ns much on the other side by placing it under the 
genus Homo, for both the chimpanzee and orang, according to Owen, 
differ in structure from the human subjoct:—1. In the diastema, or 
interval between the cuspidati and incisors in the upper jaw, and 
between the cuspidati and bicuspidos of the lower jaw. 2. In the 
greater magnitude of the intermaxillary bones, indicated in the adult 
by the distance of the foramina meisiva'from the incisive tooth ; both 
of which differences result from the greaCr proportional develop¬ 
ment and different forms of the cuspidati and incisors. These, us 
the author observes, are differences off generic value. 3. in tho rnoro 
backward position and oblique plaroof the occipital foramen. 4. In 
tho smaller proportional size of the occipital condyles. 5. In the 
larger proportional size of 
tho petrous boneH. 6. In 
the groater proportional de¬ 
velopment of the jaws. 7. 

In the flatness of the nasal 
bono, which is rarely divided 
in the mesial line, while in 
man the nasal bones are as 
rarely consolidated inf o ono. 

8. In the presence of the 
ant-auditory process of 
tho temporal bono, and the 
absence of the mastoid and 
styloid processes. 9. In the 
absence of the process of 
the ethmoid, called crista 
galii. 10. In the shortness 
ami comparative weakness 
of tho lumbar region of tho 
spinal column; which is 
also composed of four in¬ 
stead of five vertebral. 11. 

In the narrowness and pro¬ 
portional length of the 
sacrum.' 12. In the flatness 
of the ilia, and the larger 
development and outward 
curvature of the ischia. 13. 

In the position of tho pelvis 
in relation to the spine. 14. 

In the larger proportional 
development of tho chest. 

15. In the greater length of 
tho uppor extremities. 16. 

In the wider interval be¬ 
tween the ulna and radius. 

17. In the thortnoss and 
weakness of the thumb, and 
narrowness of the hand in 
relation to its length. 18. 

In the shortness of the 
lower extremities. 19. In 
the greater proportional 
length and narrowness of 
the foot. 20. In tho small 
size of the op calcis. 21. In 
the shortness and oppose- skeleton of Ortmg-Outun. From Ow«aE 
able condition of tho hallux. 

“ These differences," adds Professor Owen, “ result from original 
formation, and are not liable to be weakened in any material degree, 
either on the one hand, by a degradation of the human species, or, on 
the other hand, by the highest cultivation of which the anthropoid 
apes are susceptible.” 

In following out this osteological comparison it becomes necessary, 
for the assistance of the student, to give a sketch of tityi^jpsnial 
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development in man and in the anthropoid apes, so that he may have 
under his eye the comparative form of each. 

We cannot do better than give the following conclusive statements 
of Professor Owen. 

“ Certain modifications in the form of the human pelvis have been 
observed to accompany the different fprma of the cranium which 
characterise the different races of mankind; but there is nothing in 
the form of the pelvis of the Australian or Negro which tends to 
diminish the wide hiatus that separates the bimanous from the 
quadrumanous type of structure in regard to this part of the 
skeleton. Observation has not yet shown that the pelvis of the orang, 
in a state of captivity, undergoes any change approximating it 
towards the peculiar form which the same part presents in the human 
subject. The idea that the iliac bones would become expanded and 
curved forwards, from the pressure of the superincumbent viscera, 
consequent on habitual attempts at progression on the lower 
extremities, is merely speculative. Those features of the cranium of 
the orangs which stamp tho character of the irrational brute most 
strongly upon their frame, are however of a kind, and the result of a 
law, originally impressed upon the species, which cannot be supposed 
to be modified under any circumstances, or during any lapse or time; 
for what external influence operating upon and around the animal can 
possibly modify in its offspring tho forms, or alter the size, of the 
deeply-seated germs of tho permanent teeth ? They exist before the 
animal is hern; and lot him improve his thinking faculties as he may, 
they must, in obedience to an irresistible law, passthrough tho phases 
of their development, and induce those remarkable changes in the 
maxillary portiou of the skull, which give to the adult orangs a more 
bestial form and expression of head than many of the inferior Sirnice 
present. It is true that in the human Bubject the cranium varies in 
its relative proportions to the face in different tribes, according to 
the degree of civilisation and cerebral development which they 
attain; and that in the more debased Ethiopian varieties, and 
Papuans, the skull makes some approximation to the quadrumanous 
proportions: hut in these cases, as well as when the cranium is 
distorted by artificial means or by congenital malformation, it is 
always accompanied by a form of the jaws, and by a disposition and 
proportions of tho teeth, which afford unfailing and impassable 
generic distinctious between man aud the ape. To place this propo¬ 
sition in the most unexceptionable light, I havo selected the cranium 
of a human idiot, in whom nature may bo said to have performed for 
us tlie experiment of arresting the development of the brain almost 
exactly at tho size which it attains in the chimpanzee, and where the 
intellectual faculties were scarcely more developed; yet no anatomist 
would hesitate in at once referring this cranium to the human species. 
A detailed comparison with the cranium of the chimpanzee or orang 
shows that all those characters are retained in tho idiot’s skull which 
constitute the differential features of the human structure. The 
cranial cavity extends downwards below the level of the glenoid 
articulatory surfaces. The nasal bones are two in number, and 
prominent. The jaws and tcoth exhibit tho bimanous characters as 
strongly as in the most elevated of tho human race. The cuspidati 
do not project beyond the contiguous teeth, and consequently there 
arc no interruptions in the dental series, as in the orangs, where they 
are required to lodge the disproportionate crowns of the canine 
teeth." 

M. Geoffrey St. Hilaire characterised the sub-genus Troglodyte* 
from immature Chimpanzees; and as Professor Owen’s observations 
were made upon the skeleton of an adult individual, and ho has 
consequently altered the zoological characters given by Geoffroy, we 
follow Professor Owen’s definition. 


Sub-Genus Troglodyte*. 

Dental formula the some as in the human subject; namely, 
incisors, £ ; canines, ?; bicuspids, £; molars, £ = 32. 

The teeth approximate in their proportionate size much more 
nearly than those of the orang to the human teeth; but they manifest 
in their relative position the absence of the character which, with one 
anomalous exception—that of the fossil genus Anoplotheriam —is 

B eculiar, among mainmifera, to man; namely, unbroken proximity. 

[uzzle long, truncated anteriorly; strong supraciliary ridges, 
behind which the forehead recedes directly backwards; no cranial 
ridges. Facial angle 35°, excluding the supraciliary ridges. Auricles 
large. Thirteen pairs of ribs; hones of the sternum in a single row. 
Ami reaching below the knee-joint. Feet wide; hallux extending 
to tfife second joint of the adjoining toe. Canines large, overpassing 
each other; the apices lodged in intervals of the opposite teeth. 
Intermaxillary bones anchylosed to the maxillaries during the first or 
deciduous dentition. 

Troglothyte* niger (Geoffroy), Simla Troglodyte* (Blumenbach), Che 
Chimpanzee, Black Orang, or Pigmy. In the young state the animal 
has been named Jooko. 

The following is the description by Dr. Traill of a young female, 
about 30 inches high, which was brought to Liverpool by Captain 
Payne:—“ The skin appears of a yellowish-white colour, and is thinly 
covered with long black hair on the front; but it is considerably 
more hairy behind. Thehfir on the head is rather thin, and is 


thickest on the forehead, where it divides about on inch above the 
orbital process of the frontal bone, and running a little backwards 
falls down before the ears, forming whiskers on the cheeks. Here the 
hair measures nearly two inches long; but that on the occiput is not 
above an inch in length. There are a few stiff black hairs on the 
eyebrows, and a scanty eyelash. A few whitish hairs ore scattered on 
the lips, especially on tho under one. Tho reBt of the face is naked, 
and has whitish and wrinkled akin. There is scarcely any hair on tho 
neck; but, commencing at the nape, it becomes somewhat bushy on 
the back. The abdomen is nearly naked. The hair on the back of 
the head, and the whole trunk, front of the lower extremities, back 
of the legs, and upper part of the superior extremities is directod 
downwards, while that on the back of the thigh and fore-arms is 
pointed upwards—appearances well represented in Tyson’s figure. 
The longest hair is just at the elbows. There is none on tho fingers 
or palms of eithet extremity. The ears are remarkably prominent, 
thin, and naked, bearing a considerable resemblance in shape to the 
human, though broader at the top. The projection of the process 
above the eyes is very conspicuous, but has not been sufficiently 
marked in any engraving or drawing which has fallen under ray 
observation. The nose is quite flat, or rather appears only as a 
wrinkle of the skin with a slight depression along its centre. The 
nostrils ore patulous and open upwurus, which would be inconvenient 
did the animal usually assumo the croct posture. The projection of 
tho jaws is excessive, and though much less so than in the baboon, 
yet the profile of tho face is concave. It may he retnarkod however 
that the projection of tho lower jaw is caricatured in the first and 
second figures of CampdTs second plate. Tho mouth is wide, the 
lips rather thin, and destitute of that recurvation of the edges which 
adds so much to the’ expression of the human countenance. The 
spread of the shoulders is distinctly marked, but the width of the 
lower part of the chest is proportionally greater when compared to 
the upper than in man. From the lower ribs the diameter of the 
abdomen decreases rapidly to the loins, where the animal is pecu¬ 
liarly slender—a circumstance in which it approaches the other Simiie. 
The pelvis appears long and narrow, another approximation to tho 
rest of the genus. With regard to tho limbs, the chief difference 
between our specimen and Dr. Tyson's figure consists in tho excessive 
lengtJliN the arms, which in this animal descend below the knees, by 
the whole length of the phalanges of the fingers, which are above 
three inches in length. The sarno observation applies to almost 
every figure of this animal which I have Been. The proportions in 
the work of Camper approach nearest, in the present instance, in this 
particular. Tho hand differs from the human in having the thumb 
by far the smallest of the fingers. The foot is more properly a hand 
appended to a tarsuS. The thumb of'thia extremity is very long, 
powerful, and capnblo of great extension. The legs are certainly 
furnished with calves; but they scarcely resemble the human in 
form, because they are continued of equal thickness nearly to the 
heel. When this animal is erect the knees appear considerably bent, 
as is the ease with tho other Simiit, and it stands with the limbs 
more apart than man.” This description applies to the various 
specimens of this creature which have beeu exhibited in the Gardena 
of the Zoological Society in Kegent’s Park, London. At the presont 
time (November 1853) a young malo is in the collection. The last 
specimens were a male and female; the latter died of consumption, 
and her disconsolate companion soon followed. 

Africa is the only part of the world known to he the residonce of 
the Chimpanzee, which it should be remembered has boon confirmed, 
as Cnvior observes, by almost all zoologists. Tho specimen deseribed 
by Dr. Traill was procured in the Isle of Princes, in the Gulf of 
Guinei, from a native trader, who had carried it thither from the 
banks of the Gaboon. The individual exhibited in tho Egyptian 
Hall, Piccadilly, in 1831, had been obtained by a trading vessel on the 
river Gambia; and those exhibited at the Gardens of tho Zoological 
Society have all been brought from the coast of Africa. Cuvier gives 
Guinea and Congo as i^3 localities. The subject of Professor Owen’s 
paper was shot by a European at Sierra Leone. 

Habits.—The habits of the Chimpanzee in a state of pature are but 
imperfectly known. Cuvier states that the Chimpanzees live in troops, 
construct themselves huts of leaves, arm themselves with sticks and 
stones, and employ these weapons to drive man and the elephant 
from their dwellings. He also repeats the story of their pursuit of 
the negresses and carrying them off into the woods. This report is 
still credited in the country where they are found. Speaking of 
Captain Payne, Dr. Traill, in his interesting paper in the ‘Wernerian 
Transactions,’ says, “ The natives of Gaboon informed him that this 
species attains the height of five or six feet; that it is a formidable 
antagonist to the elephant; and that Boveral of them will not scruple 
to attack the lion and other beaBts of prey with clubs and stones. It 
is dangerous for solitary individuals to travel through the woods 
haunted by the orang, and instances were related to Captain Payne of 
negro girls being carried off by this animal, who have sometimes 
escaped to human society after having been for years detained by 
their ravishera in a frightful captivity. These reports confirm the 
narratives of the early voyagen, who have often been suspected of 
exaggeration; and similar faewhave been recently stated, very circum- 
stefii^ly, by gentlemen who have lived in Western Afrioa." As it is 
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now however well made out that there are two species of Chimpanzee 
inhabiting the Gaboon, and the larger of the two has not been seen 
alive in Europe, it is probable the habits of the two animals have 
been confounded. 

In a state of captivity its manners have been the theme of many a 
tale and much admiration ; and as most of the individuals described 
have died very young, oonjocture has been busy as to the progress the 
animal might make if its education wore continued to the adult state* 
“ Deductions,” says Professor Owen in his papor above referred to, 
"in favour of the anthropomorphous character of the orange havo 
been derived from observation of the living habits of young orangs; 
but these cannot be regarded as affording a type of the nature of the 
adults, since it is well known that the docility and gontle manners of 
the young ape rapidly givo way to an unteachablo obstinnoy and 
untameable ferocity in the adult; at least of those species to which, 
as I shall sftorwards show, the full-grown orangs %ave the nearest 
resemblance in the form of the head. 





Chlmpanr.ro (Troglodytes niger). 

Captain Payne thus describes the manners of the animal which 
formed the subject of Dr. Traill’s paper. “ When our animal cam* 
on board," says Captain Payne, *‘ it shook hands with some of thi 
sailors, but refused its hand with marks of anger to others withou 
any apparent cause. It spoedily however became familiar with the 
crew, except one boy, to whom it never was reconciled. When th. 
seamen’s mess was brought on dock it was a constant attendant 
would go round and embrace each person whili it uttered loud yells, 
and then seat itself among them to share the repast.” It sometimes 
expressed its anger by a barking noise like a dog; at others it would 
cry like a froward child, and scratch itself most vehemently. _ When 
any favourite morsel was given to it, sweetmeats more especially, it 
expiessed its satisfaction by a sound like ‘hem,’ in a grave tone. 
The variety of its tones seems to havo boon small. It was active and 
cheerful in warm latitudes, but languor came on as it left the torrid 
jsone; and on approaching our shores it manifested a desire for warm 
covering, and would roll itself carefully up in a blanket when it went 
to rest. It generally progressed on all fours, and Captain Payne 
particularly observed that it never plaoed the palms of the hands of 
its anterior extremities on the ground, but closing its fists rested on 
the knuckles. This mode of progression noticed by Tyson was con¬ 
firmed to Dr. Traill by a young naval officer who had been for a 
considerable time employed in the rivers of Western Africa, and had 
opportunities of observing the habits of this species. Captain Payne’s 
animal did not seem fond of the erect posture, which it rarely affected, 
though it could run nimbly on two feet for a short distanoe. In this 
oase it appeared to aid tho motion of its legs by grasping the thighs 
with its hands. It had great strength in the four fingers gf its 


luperior extremity; for it would often swing by them on n rope 
upwards of an hour without intermission. When first procured it 
was so thickly covered with hair that the skin of the trunk and limbs 
was scarcely visible until the long block hair was blown aside. It ate 
readily every Hort of vegetable food; but at first did not appear to 
relish flesh, though it seemed to have pleasure in sucking the leg-bone 
of a fowl. At that time it did not relish wine, but afterwards seemed 
to like it, though it never could endure anient spirits. It once stole 
a bottle of wine, which it uncorked with its teeth and began to drink. 

It showed a predilection for coffee, and was immoderately fond of 
sweet articles of food. It learned to feed itself with a spoon, to drink 
out of a glass, and showed a general disposition to imitate the actions 
of men. It was attracted by bright metals, seemed to take a pride in 
clothing, and often put a cocked liat on its head. It was dirty in 
its habits, and never was known to wash itself. It was afraid of fire¬ 
arms; and on the whole appoared a timid animal. It lived with 
Captain Payne seventeen weeks, two of which were spent in Cork and 
Liverpool. At the former place it was exhibited for the benefit of 
the soup-kitchen for a few days, but seems to have been there 
neglocted. On coming to Liverpool it languished for a few days, 
moaned heavily, was oppressed in its breathing, and died with con¬ 
vulsive motions of the limbs. 

T. Gorilla, Savago (T. Savaged, Owen), the Gorilla, or Great 
Chimpanzee. In the ‘ Proceedings of the Zoological Society’ for 1848 
a description is given by Professor Owen of tho skulls of adult and 
aged male and female Chimpanzees from the Gaboon Hiver, much 
exceeding in size, and specifically distinct from tho previously known 
T. niger. At that time Professor Owen proposed to call the species 
T. Saragci, in honour of Dr. Savage, an American missionary, who 
had first obtained specimens of this Chimpanzee, and described its 
character and habits. In a letter to Professor Owen, dated “ Protestant 
Mission House, Gaboon River, West Africa, April, 1847,” Dr. Savage, 
after describing the existence of this Chimpanzee, says, “ As yet I 
have lieen unable to obtain more than a part of a skeleton. It belongs 
to tho Simiadie, and is closely allied to the orangs proper. It reaches 
nearly, if not quite, the height of fivo feet in the adult state, and is 
of a large size. I am considerably in doubt in regard to its identity 
with an animal said to have been known to Buffon ns a largo species 
of orang-outan under the name of Pongo.” After the receipt of Dr. 
Savage’s letter and specimens, Professor Owen received skulls from 
Mr. Stutchbury, of Bristol, which lnul boon collected by Captain 
Wagstaff, who shortly after died. “The only information which Mr. 
Stutchbury was able to obtain from liim was, that the natives, when 
they succeed in killing one of these chimpanzees make a ‘fetish’ of 
the craniiiui. The specimens bore indications of the sacred marks in 
broad red stripes, crossed by a white stripe, of some pigment which 
could be washed off Their superstitious reverenee of these hideous 
remains of their formidable and dreaded enemy adds to tho difficulty 
of obtaining specimens.” 

The following are the points by which the T. Gorilla is distinguished 
from T.»ifger :— 

“ 1. By its greater size. 2. By the sizo and form of tho super¬ 
ciliary ridges. ?. By tho oxistenco of the largo occipital and inter¬ 
parietal crests in the males, and by rudiments of the same in 
females. 4. By the great strength and archod form of the zygomatic 
arches. 6. By tho form of tho anterior and posterior nasal orifieos. 
6. By the structure of tho infra-orbital canal. 7. By the existence 
of an einargination on tho posterior part of tho hard palate. 8. Tho 
incisive alveoli do not project beyond the line of the rest of the face, 
as in the chimpanzee and orang. 9. The distance botweeu the nasal 
orifice and the edge of the incisive alveoli is less than in the 
chimpanzee. 10. The ossa nasi are more narrow aud compressed 
superiorly.” 

Professor Owen concludes his paper on tho anatomy of this creature 
by the following remarks:—“Tho analogy which the establishment 
of the second and more formidable species of cliimpanzco in Africa 
has brought to light between the representation of tho genus 
Troglodyte* in that continent and that of the genus Pitheeu* in the 
great islands of the Indian Archipelago, is very close and interesting. 
As tho T. Gorilla parallels the Pitheau Wurmhii [Pitiikcus], so the 
T. niger parallels the P. mono; and an unexpected illustration has 
thus been gained of tho soundness of tho interpretation of the 
spocifio distinction of that smaller and more anthropoid orang. It 
is not without interest to obsorve that as the generic forms of the 
Quadrumana approach the Binmnous order, they are represented by 
fower species. The Gibbons (Hylobate*) scarcely number more than 
half a dozen species; Pithecus has but two species, or at most three; 
Troglodyte» is represented by two aperies. 

“ The unity of the human species I regard as demonstrated by tho 
constancy of those osteologioal and dental characters, to which my 
attention has been more particularly directed- in the investigation of 
the corresponding characters in tha higher Quadrumana, and tho 
importance of tho -comparison will justify the minuteness with which 
they have been detailed. 

“ Man is the sole species of his genus, the sole representative of 
his order; he has no nearer physical relations with the brute kind 
than those which mark tho primary (unguiculate) division of the 
placental sub-class of Mammalia." (‘ T&ri. ZooL Soo.’ voL iii) 
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CHINA-BARK, a name given to the bark of -Buena hexandra, a writers fn 
plant belonging to the natural order Cinchonacece. It is need as Peter . de 
a febrifuge, but is less powerful than the barks obtained from the Sohmidtn 
species of Cinchona. [CrNCHONACK*.] inhabitanl 

CHINCHI'LLIDA5, a family of animals belonging to the order Messrs. E 

Jtodentia. zoologists 

This family is defined by Mr. Bennett, to whom we are principally apparent!; 
indebted for our knowledge of the species, as follows:— the Lepu. 

4—4 quotes D 

Upper incisors simple; molars, consisting at two or three that it o 

tonial or riband-like bony lamelhe or plates, parallel with each'other, 
entirely surrounded with a vitreous substance; the crowns exactly 0 w_? B . 1 
opposite to each other and flattened by attritioa The posterior V. 

limbs nearly twice as long as the anterior. The tail produced, with 
long and somewhat briBtly hairs above and at the tip. The Chmc/ul- , 

Kdoc are gregarious and subterranean in their habits, and mild in ‘ . - 

disposition. Mr. Waterhouse, in his * Natural History of Mammalia,’ J,. . . 

makes the Chinchillina a sub-family of the family Jiyttricidee of the ., , 

Jtodentia. It embraces the following genera,— Jjagidium, Lagotiomu*, , . * 

and Chinchilla. * ^ n J ral v 

Lagidnm ( Lagoti*, Bennett). Incisors, - ; molars, -—- — 20. L. pallipe 

" *—* these spec 

The incisors are sharpenod, and each molar consists of three complete that of C 

oblique plates. Skull arched posteriorly and above; the superior The fol 
cellules of the tympanum inconspicuous. All the feet 4-toed, the de Cuba's 
great toe being entirely absent; nails long and subfakmlar. Kars very these anir 
long. Tail long. Fur soft, but caducous. about the 

L. Cmieri, Wagner (Lagoti* Varied, Bennett). Size and much of like a fox, 
the general form of the rabbit. Posterior limbs twice the length of of them * 


writers from Pedro de Cieca downwards, including Acosta, Garciiasso, 
Peter de Laet, Nieremberg, Feuillde, Ulloa, Vidaurd, Molina, 
Sohmidtmeyer, and Stevenson, who have stated that animal to be an 
inhabitant of the western or Peruvian deolivities of the Andes. 
Messrs. Blainville, Desmarest, and Lesson ore among the modem 
zoologists who have noticed the Viscacha; Lesson, in his ‘Manuel,’ 
apparently confounding the eastern and western species, gives it as 
the Lepu* Vitcaceia of Gmelin, places, it among the hares, and 
quotes Desmarest, as expressing his opinion in his ‘ Mammalogie,’ 
that it ought to be the type of a new genus under which the 
Chinchilla might be perhaps arranged. 

Z. pallipe* (Lagoti* pallipe*, Bennett). The fur of this species, he 
observes, is perhqps even softer to the touch than that of Z. Uuvieri; 
a feel which is probably owing to its being less dense, on account of 
the companrtlvfcjto^tness of the hairs composing it; the fur of 
Z. Cuvieri the hand the sensation of fulness and conse¬ 

quent firmnestf^WpUe' that of L. pallipe* iB yielding with its softness. 
The hairs in botSapecies, especially those which form the mass of 
the fur, are wavy foir thegreut part of their length, their tips only 
being straight; those of the middle of the sides measure, when their 
natural waves are not intefsred with, three-quarters of an inch in 
L. pallipe*, and an inoh and a quarter in Z. Cuvieri. In neither of 
these species however is the quality of the fur at all comparable to 
that of Chinchilla lanigera. 

The following is the Knglish version (1109) of the passage in Pedro 
de Ciena's ‘Chronica del'Peru ’ (1654), descriptive of the habits of 
these animals:—“ Thenns another sort of creature they call viscacha, 
about the bigness of and resembling a hare, but that it has a long tail 
like a fox. These breed in stony places and among rocks, and many 
of them are shot with guns and crossbows, and taken by the Indians 


the anterior: tail about equal in length to the body, excluding the in gins (with the lasso), they being good to cat after hanging to 


head. Whiskers very numerous, closely set, jet black, ten or twelve tender; and of their hair or’wdol the Indians make largo mantles, 
of the longest on each side being exceedingly thick and rigid, and cloaks, or blankets, as soft as silk, and very valuable.” Ulloa’s 
seven inches long. Ears nearly like a long parallelogram, rounded at account (‘Noticias Americanos,’ 1772) is, in the opinion of Mr. 
the tip, three Indies long and one inch broad, with the margins Bennett (whose translation we adopt), the best history that has been 
rolled in below, bo s{>nringly furnished with short scattered hairs as to given of its habits and manners. “ Taking the place of the rabbit, 
arniear almost naked. Fore fcot like the hinder, with four toes only, which is wanting in Peru, there is another kind of animal called 
there being no vestige of a thumb ; daws small, slightly sharpened, : viscacha, which is not found in Quito. In form, and in the .colour of 
and entirely concealed by long and somewhat bristly hairs; those of its fur, it is similar to the rabbit, but differs from it in havi'ng a long 


the hinder feet similar in shape and rather larger, but that of the tail furnished with tufted hair (like that of the squirrel), which is 
inner toe flattened, curved inwards, and expo sod, the immediately very thin towards the root, but thick and long as it approaches the 
adjoining hairs giving jpluce to a tuft of about eight rows of short tip. It does not carry its tail turned over the head like the squirrel, 
stiff homy curved bristles, approaching nearly in rigidity to the but stretched out, as it Were, in a horizontal direction ; its joints are 
comb-liko appendage found in almost the same situation in the slender and scaly. These animals conceal themselves in holes of the 
Ctenamy* Ma**onii of Gray. A similar structure occurs in the Chin- rocks, in which they make their rotreats, not forming burrows in 
chilla. The fur is beautifully soft, downy, and of considerable the earth like rabbits. There they congregate in considerable 


length, but so loosely 1 ^ ~ numbers, and are 

attached to the skin mostly seen in a 

that it readily falls ’tk sitting posture, but 

off, unless handled ,ff yh rifiteating; they feed 

with care. It is * I tt on the herbs and 

dusky at the base l Bfc shrubft that grow 

and to within a short a i f among the rocks, 

distance of the tip, ’k ra find are very active, 

whore, for an extent »Ilf Their means of 

of from one to three _ _ JnI escape do not con¬ 
iines, it is dirty- %WtV //* sist in the velocity of 

white, more or less jin* their flight, but in 

lowish-brown. A HIZv C V, /Mgr with which they rim 

few long block liaira, to the shelter of their 

most numerous pos- yk holes. This they 

terioriy, protrude \\ t Yvk 0 . commonly do when 

through it. The V® xJ' wounded; for which 

general tone of JnSw wk reason the mode of 

colour is a mottled Mgfr >4% killing them is by 

grayish-ash. On the ■hooting them in the 

more into yellowish- 4 e || ^ 1 in though much in¬ 
brown than on the V otBI/ A jured, they do not 

back, and where they xMHF ^ ^ fail to go and die in 

are-also of greater Tly e 1 y the interior of their 

length, aa well as on . ill \u - burrows. They have 

the haunches and ® V In thispeculiarity, that 

beneath, the latter W **' a* soon as they dio 

tinge appears rather Skeleton ol Lagoti* thaderi. their hair falls off; 

more predominant, a, Skull seen from above; h, tho name seen from below; «, lower Jsw seen from shove ; rf, erowns of the two and on this account, 

There is little of the anterior molar tooth of the lower jaw enlarged; e, crown* of tho two posterior molar teoth of tho although it is softer 

dusky colour visible upper Jaw enlarged. and somewhat longer 

on the under surface. * The hairs of the tail below are extremely and finer than that of the rabbit; the skin cannot be made use 
short, closely depressed, and of a brownish-black; on its sides of for common purposes. The flesh is white but not well flavoured, 
they are of two kinds, black and white; and this is also the being especially distasteful at certain seasons, when it is altogether 
oaae with the very lung rigid and erectile hairs which form a crest repugnant to the palate." Molina speaks of the employment of its 
along its upper surface. The very long bristly hairs whioh project wool among tho ancient Peruvians, adding that the Chilians of tho 
in a tuft at the tip are wholly black. present day (his work eras originally published in 1782, and 

Mr. Bennett believes this , species to be the Viscacha of all the reprinted With additions in 1810) use it in the manufacture of hats. 
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It* burrow*, according to the report of eye-witnesses, have' two flat*, 
oommunioating by a Spiral atairoaae; in the lower it depoeita it* food, 
■while it lire* in the upper, which it seldom quit* exoept at night. 
It collect* round the mouth of it* burrow whatever ha* been 'eft 
behind or loot by travel¬ 
ler* : and it* flesh, whioh 
is white and tender, is 
preferred to that of the 
Tabbit or hare. But thia 
account ia liable to the 
aame objection* ae that 
in the ‘Journal de Phy¬ 
sique.’ Dr. Teohudi, in 
hi* ‘Fauna Peruana,’ ha* 
comfirmed moat of these' 
particulars, with regard to 
tiie habit* of the Viacachos, 
and also the distinction 
between the two species 
above named. L.Ptruanwm 
of Meyer, and Callomyt 
cmrent of Geoffroy and 
D’Orbigny, are probably 
varieties of L. Cuvieri. 

2 

Chinchilla. Incisors,—. 

2 * 

4_4 

molars,-= 20. 


with Jong bushy hairs; it is usually kept turned upward* towards the 
back, but not reverted as in the squirrels. 

The best account of the anatomy of thia animal, from the dlaaeotion of 
one Which diedin the meuagerieoftheBooiety, was given by Mr. Yarrell, 

in the * Proceeding* of the 



The molars generally 
consist of three ootnplete 
oblique plates, except Lagotis 

the anterior lower molar, 

which has but two lamella:, the anterior lamella being deeply bilobated. 
Skull posteriorly retuso-trunoated, above depressedly flattened; cellules 
of the tympanum conspicuously inflated. Anterior feet 5-toed, pos¬ 
terior feet 4-toed, the nails small and subfalcular. The ears ample. 
The tail rather long. 

C. lanigera. The length of the body is about nine inches, and that 
of the tail nearly five. Its proportions are close-set, and its limbs 
comparatively snort, the posterior being considerably longer than the 
anterior. The fur is long, thick, cloeie, woolly, somewhat crisped, and 
entangled together, grayish or ash-coloured i/h&n, and paler beneath. ' 
Tho form of the head resembles that 6t the rabbit j the eyes are foil, 
large, and blank; and th* ears broad, naked, roun Iqd at the tips, and i 
nearly as long as the head.. The moustaches are plentiful and very 
long, the longest being twice the length of the j -ad, some of them 
black and others white. Four short toes, with a djatiapt rudiment of 
u thumb, terminate the anterior foot; and the posterior are furnished 
with the same number, three of them long, themiddlc'more produced 


Zoological Sooiety,’ in 
1831. In this paper 
Mr. Yarrell remarks that 
in some previously pub¬ 
lished obse^ations, he 
had slated that the 
Chinchilla appeared to 
tie closely allied to Mr. 
Brooke's Lagottomnt, but 
that the more compli¬ 
cated structure of the 
teeth, and the existence 
of on additional toe on 
each of the feet, require 
for the Chinchilla the ge¬ 
neric distinction claimed 
for it by Mr. Bennett and 
Dr. J. E. Gray. He adds 
that the resemblance of 
tho skeleton to that of 
the Jerboa is also remark¬ 
able, particularly in the 
form of the head, in the 
excessive development of 
the auditory cavities, and 
the small siko of the an. 
Turieri. terior extremities com¬ 

pared with the hind legs. 

Although an extensive trade has been carried on in the skins of 
this interesting little animal, it is only within tho laBt.few years 
that it has been seen alive in thia country. 

The earliest account of this animal, as cited by Mr. Bennett, is an 
English translation (London, 1604) of Father Joseph Acosta’s ‘ Natural 
and Moral History of tho East and West Indies,’ published at Barce¬ 
lona, in Spanish, in 1591. “ The Clunchillea is another kind of small 
beasts, like squirrels; they have a woomlerfull smoothe and soft skinne, 
which they (the natives) wears as a hoalthfull thing to comfort the 
stomacke and those parts that have neede of a moderate lieate.” Sir 
John Hawkins, in his ‘ Voyage into tho South Soa, a.d. 1598 ’ (London, 
small folio, 1622, reprinted in ‘ Purchas his Pilgrims ’), says, “ Amongst 
others they have little beastes, like unto a squirrel!, but that he is 
grey; his skinne is the most delicate, soft, and curious furre that I 
have seene, and of much estimation (as is reason) in Peru; few of 
them come into Spaine, because difficult to be come by, for that the 
princes and noblcB laie wait for them; they call thia beast Chin- 
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Skeleton of Chinchilla lanigera. 

a. Skull seen from above; i, the *sme seen from below; c, lower'jaw seen from above. 

than the two lateral ones, and the fourth, external to the others, very chilla, and of them they have great^abundance.” Alonso de Ovalle, 
short sad placed far twAfad. On all these toes the olaws are short, in ins ■ Historical Relation of the Kingdom of Chill (Rome, 1646), 
and nearly hidden by tufts of bristly hairs. The tail is about half calls them squirrels. “ The squirrels (Ardas) which are found only 
the length of the body, of equal thickness throughout, and covered; in the valley of Guaaco, are ash-coloured, and their skins are in great 
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Mteam for the fineness end softness of the far.” An anonymous 
Italian author, supposed by some bibliographers—erroneously, as Hr. 
Bennett thinks—to be the Abbd Vidaure, who published at Bologna, 
in 1776, a ‘Compendium of the Geographical, Natural, and Civil 
History of the Kingdom of Chili,’ speaks of the Ards (Spanish for a 
squirrel) as a species of rat, or campagno), of the size of a eat, found 
only in the province of Copaipo, moderately docile, and covered with 
ash-coloured wool, as close and delicate as the finest cotton. Buffon, 
and that too after quoting Feuillde’s excellent description, oonfounded 
it with the Ohinohe, the most stinking of beasts. D'Azara corrected 
this error, but falls into another himself, in regarding the Chinche of 
Feuillde and Buffon as his Yagouard. Molina ('Natural History of 
Chili 1 —Italian, Bologna, 1782) describes the Chinchilla as a species of 
Linnscan M us, under the name of Mui luniger. Gmelin adopted the 
appellation, but M. Geoffroy St. Hilaire considered that it ought to 
be regarded as one of his Hamsters. Zoologists generally took up this 
opinion, and Molina, in a second edition of his Essay (1810) seems to 
have entertained it. “ The Chinchilla,” save Molina, “ is another spe¬ 
cies of field-rat, in great estimation for the extreme fineness of its 
wool, if a rich fur as delicate as the silken webs of the garden-spiders 
may be so termed. It is of an ash-gray, and sufficiently long for 
spinning. The little animal which produces it is six inohes long from 
the nose to the root of the tail, with small pointed ears, a short muzzle, 
teeth like the house-rat, and a tail of moderate length, olothed with a 
delicate fur. It lives in burrows underground, in the open country 
of the northern provinces of Chili, and is very fond of being in com¬ 
pany with others of its species. It feeds upon the roots of various 
bulbous plants which grow abundantly in those parts; and produces 
twice a year five or six young ones. It is so docile and mild in tem¬ 
per that if taken into the hands it neither bites nor tries to escape, but 
seems to take a pleasure in being caressed. If placed in the bosom it 
remains, there as still and quiet as if it were in its own nest. . This 
extraordinary placidity may possibly be rather due to its pusillani¬ 
mity, whioh renders it extremely timid. As it is in itself peculiarly 
cleanly, there can be no fear of it soiling the clothes of those who 
handle it, or of its communicating any bad smell to them, for it is 
entirely free from that ill odour which characterises the other species 
of rats. For this reason it might well be kept in the houses with no 
annoyance, and at a trifling expense, which would be abundantly 
repaid by the profits on its wool. The ancient Peruvians, who were 
far more industrious than the modern, made of this wool coverlets 
for beds and valuable Btuffs. There is found in the same northern 
provinces another little animal with fine wool, called the Haidilla, 
which iB variously described by those who have seen it; but as I have 
never observed it myself, I cannot determine to what genus it belongs.” 
Upon this, Mr. Bennett, whose translation we have given, remarks unit 
there can be little doubt that this animal is identical with the Chin¬ 
chilla, the latter being frequently spoken of by the name of Arda, the 
same with Harda, the diminutive of which is Hardilla. Schmidt* 
meyer (‘ Travels into Chile over the Andes,’ London, 4 to, 1824), thus 
describes the animal:—“ The Chinchilla is a woolly field-mouse, which 
lives underground, and chiefly feeds on wild onions. Its fine fur is 
well known in Europe; that which oomes from Upper Peru is rougher 
and larger than the Chinchilla of Chile, but not always so beautiful in 
its colour. Great numbers of tbese animals are caught in the neigh¬ 
bourhood of Coquimbo and Copiapo, generally by boys with dogs, 
and sold to traders who bring them to Santiago and Valparaiso, from, 
whence they are exported. The Peruvian skins are either brought to 
Buenos Ayres from the eastern parts of the Andes, or sent to Lima. 
The extensive use of this fur has lately occasioned a very considerable 
destruction of the animals.” 

Captain Beeohey, R.N., on his return from his expedition to the 
north-west coast of America, presented a living specimen to the Zoolo¬ 
gical Society; and an entire skin, rendered particularly valuable in 
consequence of its having the skull preserved in it, was at the same 
time brought home by Mr. Collie, the surgeon of Captain Beeehey’s 
•hip, and deposited in the British Museum. 

“ To the account of its habits given by Molina,” says Mr. Bennett ," we 
can only add, that it usually sits upon its haunches, and is even able to 
raise itself up and stand upon its hinder feet. It feeds in a sitting pos¬ 
ture, grasping its food and conveying it to its mouth by means of its 
fore paws. In its temper it is generally mild and tractable, but it 
will not always suffer itself to he handled without resistance, and 
sometimes bites the hand which attempts to fondle it when not in a 


seoond individual of this interesting species has lately been added to 
the oolleetion by the kindness of Lady Knighton, in whose possession 
it had remained twelve months previously to her presenting it to the 
Society. This specimen is larger in rise and rougher in its fur than 
the one above described; its oolour is also less uniformly gray, deriving 
a somewhat mottled appearance from the'numerous small blackish 
spots whioh are scattered over the back and sides. It is possible that 
this may be the Peruvian variety, mentioned in the extract from 
- Schmidtmeyer’s ‘ Travels,’ as furnishing a less delicate and valuable 
*fur than the Chilian animal. It is equally good-tempered and mild in 
its disposition, and, probably in eonsequenoe of having been exhibited 
in a public collection, is much more tame and playful. In its late 
abode it was frequently suffered to run about the room, when it would 
show off its ability by leaping to the height of the table. Its food 
consisted principally of dry herbage, suoh as hay and clover, on which 
it appears to nave thriven greatly : that of the Society’s original 
specimen has hitherto been chiefly grain of various kinds and succu¬ 
lent roots. When the new-comer was first introduced into Bruton 
Street, it was placed in the same cage with the other specimen ; but 
the latter appeared by no means disposed to submit to the presence of 
the intruder; a ferocious kind of souffling fight immediately ensued 
between them, and tire latter would unquestionably have fallen a 
victim had it not been rescued from its impending rate : since that 
time they have inhabited separate cages, placed side by side; and 
although the open wires would admit of some little familiarity taking 
place between them, no advances have as yet been made on either 
side. Such an isolated fact can, of course, have little weight in oppo¬ 
sition to the testimony of Molina, that the Chinchilla is fond of 
company. It is nevertheless a remarkable circumstance, and deserves 
to be montioned in illustration of the habita of these animals.” It 
breeds freely in confinement, the oldest pair at present in the Zoolo¬ 
gical Gardens, Regent’s Park, having produced seven young ones. 



Chinchilla lanigera. 


The fur of this species is a considerable article of commerce. In 
muffs, tippets, linings to oloaks and pelisses, and trimmings for the 
Bame, it is sold extensively, and at a comparatively high price. The 
annual import of the skins of Chinchillas into England in 1861 was 
86,000: about 18,000 of these were re-exported. 

C. brevieaudata, Waterhouse (Eriomyi Chinchilla, Lichtenstein and 
Wagner). Mr. Waterhouge, in his ‘ Natural History of the Mammalia,’ 
says, “ I feel little doubt that further investigation will prove this to 
be a distinct species from the C. lanigeraJ ’ This species inhabits 
Peru, and is larger than the last. 

O A 1 

Lagottomui. Incisors, -; molars, -—: ns 20. 

2 4—4 

The inoison are sharpened; the molars each consists of two com¬ 
plete oblique lamella), the upper posterior one being trilamellar. 
Anterior feet 4-toed, the thumb being; altogether deficient, the nails 
small and faloular. Posterior feet 8-toed, the nails produced, straight, 
and robust. Ears moderate. Tail moderate. 




of Chili, and consequently subjected m its own country to the effects 
of a low temperature of the atmosphere, against whioh its thick coat 
affords an admirable protection, it was thought necessary to keep it 
during the winter in a moderately warm room, and a piece of flannel 
was even introduced into its Sleeping-apartment for its greater com¬ 
fort. But this indulgence was most pertinaciously reieoted, and as 
often as the flannel was replaced, so often Was it dragged by the little 
animal into the outer compartment of its cage, where it amused itself 
with pulling it about, rolling it up, and shaking it with its feet and 
teeth. In other respects it exhibits but little playfulness, and gives 
few signs of activity; seldom disturbing its usual quietude by any 
sudden or extraordinary gambols, but occasionally displaying strong 
symptoms of alarm when startled by any unusual ooourrenos. A 


L. trichodactylui, Brookes (CaUomyt Viscacia, Is. Geoffroy and 
D’Orbigny; Diput maximal, De Blalnville). It is La Vizcachs. of 
D'Azara, and the Marmot Diana of Griffiths, translator of Cuvier’s 
1 Animal Kingdom.’ The following are the characters as given in 
Mr. Waterhouse's work:—Body stout; limbs powerful; tarsi long; 
ear nearly half as long as the head, broad at the hose, narrow at the 
oppoaita extremity, being distinctly emsrginated behind; Air soft and 
moderately long. General line of the upper parts of the animal gray, 
somewhat mottled with dusky, and distinctly pencilled with block; 
the whole of the under parts white or yellow-white; a broad dusky or 
blaok band extends on either side, from the muzzle to the book part 
of the cheek; an equally broad white band crosses the muzzle and 
ter minat es on each side beneath the eye, and a third narrow band 
passes aarosq the forehead, whioh is of a dusky hue; toil about half 



ion CHINCHILLIDA2. 

the length of the body, for the most part of a dusky brown-blackish 
colour, and olothed with long hairs on the upper surface. 



Skeleton of Marmot Diana ( Lagottomut trichodactyhu). 

a, Upper jaw; b, lower jaw; e, crown of the second molar tooth of the left 
aide of the lower jaw; d, crown of the last molar tooth of the right aide of the 
npper Jaw. 

This animal appears to be the Viscaoha described by so many 
travellers as colonising the vast pining eastward of the great chain of 
the Andes. Dobrizhoffer, Jolis, D'Azara, Proctor, Head, Miers, and 
Haigh, all mention it. Captain (now Sir Francis) Head gives a picture 
of these animals, sitting solemnly at the entrance of their burrows, 
quite in his peculiar style. Biscacho is the name he assigns to them, 
and according to his account, the Biscachueras, or Biscacho burrows, 
which perforate the plains, are terrible traps for the unwary 
horsemen. 

The following extracts are from the accounts of two foreign travel¬ 
lers (whose works are not in the hands of every one) of the habits of 
this species :—“The Biscacha, called by the Abipones Neheldterek," 
Bays Dobrizhoffer in his curious ‘ Historia de Abiponibus’ ( Vienna), 
1784), “ digB its burrows in the more elevated parts of the plains with 
so much art, that no aperture is left by which the rain can penetrate; 
and these burrows are divided into distinct settlements, numerous 
families inhabiting the same locality. On the surface of the ground 
are several entrances to the burrows, at which, towards sunset, they 
are seen seated in crowds, diligently listening for the sound of any 
person approaching. If everything remains quiet, they seek their 
food in the obscurity of the night, and commit grievous devastation 
on the neighbouring fields, devouring both wheat and Indian com 
with extreme avidity,- and when either is to be had despising grass. 
For this reason the stations of the Biscachas are rarely to be seen in 
the desert plains, but indicate with certainty the near neighbourhood 
of the Spanish settlements. I have often wondered never to have 
seen the Biscacha in the territories either of the Abipones or the 
Guaranis, although well supplied with all kinds of crops. _ They daily 
heap up, at the entrances of their burrow, dry bones, ohips of wood, 
or whatever other refuse they may meet with, but for what purpose 
they collect such things it is impossible even to conjecture. The 
Spanish colonists amuse themselves with hunting them; pouring 
many buckets of water into their subterraneous retreats, until, to 
avoid drowning, the animals come forth into the plain, where, no 
means of esoape being afforded them, they are killed with sticks. 
Their flesh, unless when very old, is not considered despioable even 
by the Spaniards.'' 

The Abbd Jolis dwelt for twelve years in South America, and made 
three journeys into the remote districts of the interior. His work, 
‘ Saggio aulla Storia Naturals della Provincia del Granchaoo' (Faenza, 
1788), is so little known, and his description in some particulars differs 
■o much from that of Dobrizhoffer, that we give Hr. Bennett's trans¬ 
lation of it“ The Biscachas live in society in burrows under¬ 
ground, which they form for themselves, excavating in all directions 
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to the extent of a mile in circumference, with various exits and 
separate retreats, in which the old live distinct from the younger. 
The soil in which these are usually made is that which ia hard and' 
barren, and destitute of everything, but with bushes (boaenglie) At no 
great distance, and pasture of tender grass, roots, and the bark of. 
trees. They collect around their retreats bones, dried loaves, and 
whatevor they find in the neighbourhood: if anything is missing in 
their districts, it is to be found with certainty piled up in these 
situations the following day. As they are animals that avoid the 
light, having little power of vision, they aro not to be seen in the * 
day-time, unless nt dawn, or towards evening after sunset. The nighV 
and especially when the moon Bhines, is the proper time for seeking 
their food. Those among the Biscachas which are called Chinchillas, 

| and which may be said to belong to the first species, inhabit only the 
mountains and cold situations; in size they are like a rabbit, ana are 
clothed with a fine long fur. Their agility is surprising; they are 
seen leaping from rock to rock as if thoy had the faculty of flight. 
The others, indicated above, inhabit the level country in warm situa¬ 
tions. . . . Fierce and courageous, they defend themselves with, 
all their might against the dogs, and sometimes even attack the legs 
of the hunters. I shall speak in my travels, as a fitter place, of the 
three curious modes in which they are driven out of their retreats; 
that is to say, with water, with fire, and by rubbing sticks together." 

But neither of those authors mentions the somewhat anoma¬ 
lous companions with which the Biscachoes are associated, and we 
select from the travels of Proctor, Head, Miers, and Haigh, the 
account of the first-named traveller, which, as Mr. Bennett observes, 
gives nearly all the particulars which aro to be found in tLe rest. 

“ The whole country, from Buenos Ayres to San Luis de la Punta, is 
more or less burrowed by an animal between a rabbit and a badger, 
called the Biscacho, which renders travelling dangerous, particularly 
by night, thoir boles being so large and deep that a horse is almost 
sure to fall if he steps into one of them. The Biscacho never ventures 
far from its retreat, and is seldom Been till the evening, when it comes 
out to feed, and hundreds may be observed sporting round their holes 
and making a noise very similar to the grunting of pigs. Their flesh 
is much liked by the people, and thoy are retnurkably fat, and on that 
account, when caught at any distance from their holes, are easily run 
down; they will however defend themselvos from a dog a considerable 
time. The boles of these animals are also inhabited by vast numbors 
of small owls, which sit during the day gazing at the passing travel¬ 
lers, and making a very ludicrous appearance. The parts of the road 
most frequented by the Biscacho are generally overrun by a species of 
small wild melon, bitter to the taste; whether it thrives particularly 
on the manure of the animal, or whether the Biscacho chooses his 
hole nearer this running plant, ddes not scorn to have been ascer¬ 
tained.” 

The following account of tho habits of this creature, from Mr. 
Darwin's interesting journal, is one of the most recent contributions 
published on this subject:—“The Viscaclia is well known to form a 
prominent feature in tho zoology of the Pampas. It is found as far 
south as the Rio Negro, in lati 41°, but not beyond. It cannot, like 
tho Agouti (Doluchutis Patachonica), subsist on the gravelly and desert 
plains of Patagonia, but prefers u clayey or sandy soil, which pro¬ 
duces a different and more abundant vegetation. Near Mendoza, at 
the foot of the Cordillera, it occurs in close neighbourhood with the 
allied alpine species. It is a vory curious circumstance in its geo¬ 
graphical distribution that it has never been seen, fortunately for the 
inhabitants, in Banda Oriental, to the eastward of the river Uruguay ; 
yet in that province there' are plains which appear admirably adapted 
to its habits. That river lias formed an insuperable obstacle to its 
migration, although tho broader barrier of the Parana nas been 
passed; and the Viscaoha is common in Rntre Rios (the province 
between tho two rivers), directly on the opposite shore of the Uruguay. 
Near Buenos Ayres these animals are exceedingly common. Thoir 
most favourite resort appears to be those parts of the plain which, 
during one-half of the year, are covered with great thistles to the 
exclusion of other plants. The Guachos affirm that it lives on roots, 
which, from tho great strength of its gnawing teeth and the kind of 
localities frequented by it, seems probable. As in the easo of the 
rabbit, a few holes are commonly placed together. In the evening 
the Visoachas come out in numbers, and there quietly sit on their 
haunches. They are at such times very tome, and a man on horse¬ 
back passing by seems only to present an object for their grave 
contemplation. They do not wander far from their burrows. They 
run very awkwardly, and when hurrying eut of danger, from their 
elevated tails and short front legs, much resemble great rats. Their 
flesh when cooked is very white and good, but it nt seldom used. 
The Viscaoha has one very singular habit, namely, dragging every 
hard object to the mouth of its burrow. Around each group of 
holes many Wes of cattle, stones, thistle-stalks, hard clumps of 
earth, dry dung, Ao., are collected ipto a heap, which frequently 
amounts to as much as a wheelbarrow would contain. I was credibly 
informed that a gentleman, when riding fit a darl^night, dropped his 
watch; he returned in the morning, and by searching in the neigh¬ 
bourhood of every Viscaoha hole on the line of road, as he expected, 
soon found it This habit of picking up whatever may be lying on 
the ground anywhere near its habitation must cost much trouble. 
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For what purpose it is done I am quite unable to form even the most 1 
remote conjeoture; it cannot be for defence, because the rubbish is ' 
chiefly placed above the mouth of the burrow, which enters the c 
ground at a very small inclination.” < 

CHIOCOCCA (from xi&v and ntuKos), a genus of plants belonging f 
to the natural order Cinchonacece. Calyx with an oval tube and an i 
acutely 5-toothed permanent limb. Corolla funnel-duped, with an 
obcomcal tube or throat, and five acute lobes. Stamens with tho 
filaments hardly adnate to tho bottom of the corolla, downy, and 
shorter than the anthers, which are inclosed and linear. Style rather ! 
clavate at the apex, entire or slightly 2-lobed. Berry somewhat i 
didymous, compressed, crowned by the teeth of the calyx, containing 
two chartaceous 1-seeded pyrenm. Seeds pendulous. Embryo with 
a long superior radicle. Albumen cartilaginous. Shrubs generally with- 
a somewhat climbing; habit. Leaves Opposite, ovate or oblong acute, 
glabrous. Stipules broad at the base, permanent, more or less api- 
culated. Racemes axillary, opposite, simple or panicled. Flowers 
pedicellate, of a yellowish-white colour. Roots emetic and alexiterio. 

C. racemosd, Racemose Snow-Berry, has oval leaves acuminated at 
both ends, smooth; stipules broad at the base, and apiculated by a 
long point at the apex; filaments of stamens downy. 'It is a native 
of the West Indian Islands and Carthageno, on hills. It is a very 
Variable shrub. The corollas at first are white and scentless, but at 
length become yellowish and sweet-scented. Tho berries are snow- 
white, hence the English name. The root has an acid bitter taste, 
and has long been used as a strong resolutive or attenuant; it is 
administered in obstinate rheumatisms, and is also an excellent emotic. 
This is a plant commonly cultivated in gardens, and there are several 
varieties of it. . • 

C. dmsifiora, Dense-Flowered Snow-Berry, has ovate rather coria¬ 
ceous leaves, many-flowored racemes, the corolla much longer than 
the calyx, the filaments densely-bearded. It is a native of Brazil, in. 
woods at Almeida and Serradas, on the mountains of Bahia, and at 
the port of St. Catherine. 

0. anguifuga, Anguifuge Snow-Beny, has ovate acuminated leaves; 
stipules very broad, short, each ending in a short point; racemes 
panicled; corolla not quite three times longer than the calycine teeth. 

It is a native of Brazil in woods, French Quyana, Trinidad, Peru, Cuba, 
and on the Spanish Main. Both this and the fonner species are used 
in Brazil as a certain remedy for serpent bites. An infusion of the 
bark produces the most violent purgative and emetic effects. 

C. odorata, Sweet-Scented Snow-Berry, has broad oval leaves, rather 
coriaceous, very blunt, acute at the base, and running down the short 
petioles; peduncles axillary, solitary; 3-4-flowered corolla, with a 
bearded throat. It is a native of Elizabeth Island, one of the Society 
Islands. The flowers are described as smelling like cowslips. 

C. barbata, Bearded Flowered Snow-Berry, has oval leavos, acute 
at the base, and tapering into short petioles, acuminated and obtuse 
at the apex; peduncles axillary, solitary; 1-3-flowered; corolla with 
a bearded throat; 5-cleft. It is a native of the Society and Friendly 
Islands. 

0. Javana, Java Snow-Berry, is a parasitical shrub, with oblong 
lanceolate leaves, acuminated at both ends, glabrous, velvety, and 
shining above; corymbs terminal, trichotomous. This is a native of 
Java, on the mountains, upon trees. 

All the species of Chiococca grow best in a mixture of loam, peat, 
and sand, and strike freely in sand under a hand-glass. 

CHIOLITE, a Mineral found in Siberia. It has a hardness=S 5, 
and a specific gravity=2'6 to 2'77. It is near Cryolite in composition 
and characters, and appears to be a fluoride t>f aluminum and sodium. 

CHIO’NEA (Dalman), a genus of Dipterous Insocts belonging to 
the section Tipularice ttrricolat. 

One species of this genus is remarkable both in its structure and 
habits.. It is less than half an inch in length; the head is of a 
brownish-yellow colour; the thorax and abdomen are ashy-brown; 
the latter is of an oval form and rather hairy; the legs are eery long, 
rather thick and covered with hairs, not unlike the legs of a spider, 
and of a yellowish colour. It is perfectly destitute of wings, and is 
found upon the snow in the woods of Sweden throughout the winter. 
The generic characters are:—Body apterous; joints of the palpi 
nearly equal; antennas setaceous, 10 -join ted, and covered with flue 
hairs at the extremity; the abdomen of the male terminated by a 
forceps-like appendage composed of two horizontal jointed processes, 
and that of the female is terminated by a boring instrument, or ovi¬ 
positor, consisting of two valvules, plaoed one upon the other, of 
which the upper one is the longer, and composed of two plateB. 

There is another insect which, though it belongs to a different order 
(Neuroptera), resembles this species in its habits of appearing during 
the winter, and crawling upon the snow, as well as in being apterous, 
a character which is of rare occurrence in either tribe. [Borsub.] 

Two other species of Ghionea are given in the * British Museum 
Catalogue,’ bout of them inhabitants of North America. 

- CHIROCEPHALUS, a genus of Ehtomostraoous Crustacea belong¬ 
ing to the division Branchutpoda, the order Phyllopoda, and the family 
Branchipodidcc. 1& this family two British genera are included— 
Artemia [Branchiopoda] and Chirocephalus. Anemia is distinguished 
{tom the latter by having the caudal segment of the body simply 
bilobed, and not divided into plates, and has no appendages at the 


base of the cephalic horns, which are characteristic of Chirocephalus. 
The following are the characters of Chirocephalus: —Abdomen large, 
consisting of nine divisions, and terminated by two well-developed 
caudal plates or lamellar appendages; oephalic horns of a cylindrical 
shape, and furnished with fitn-shaped and digitiform appendages 
in tne mule. 

O. diaphanus is tho only species. It was apparently first noticed by 
Linnaeus, and called by him Cancer stagnaiis. 

The following synonyms from Dr. Baird’s ‘ History of the British 
Entomostracous Crustacea,* will give some idea of the history of this 
curious animal, as of the interest it has created :— 

Chirocephalus diaphanus, Prevost, * Journ. de Phys.* 1803; Jurine, 
‘ Hist. Monoc.’ 

Branchipus Prevostii, Fischer, 1 Ball. Soc. Imp. Nat.’ Moscow, 1834. 

Chirocephalus Prtvosfn, Thompson, ‘ Zool. Researches,’ 1834. 

Branchipus Chirocephalus , Guerin, ‘ Icon. Reg. An. Crust.’ 

Branchipus diaphanus, Milne-Edwards, * Hist. Crustaoeie.’ 

Branchipus paludosus, Desinarest, ‘ Consid. gSn. Crust.’; Lamarck, 
' Hist. An. s. Vert.,’ 2nd ed. 

Cancer stagnaiis (Linn. ?), ‘ Linn. Trans.,’ vol. i. 

Cancer paludosus (?), Miiller, ‘ Zool. Dan. Herbst. Krabben.’ 

Branchipus stagnaiis, Milne-Edwards, Cuv. ‘Uhgue Animal,’ edit, 
Crochart. - 

/no piscina, Schrank, 'Faun. Boie.,’ 1808. 

Martcau d’Eau douce, DuoheRne, 1 Mon. du Naturalists.’ 

Remarkable Aquatic Insect, King, * Phil. Trans.,’ 1762. 

Squilla lacustns minima, Petiver, ‘(Joseph. Nat.,’ 1709. 

The following is Dr. Baird’s description of the species :— 

“ When full grown it is upwards of an inch in length, slender, of a 
cylindrical form, and nearly perfectly transparent. Tho male is more 
so than the female, but with a slight reddish tinge throughout. The 
tail is of a -right-rod ; the large basal joint of the prehensile antennro 
of a beautiful transparent bluish-green colour, tipped at the extremity, 
where the socond joint arises, with a fine red hue. The book of the 
female is of a blue colour; and the ovary, when full of ova, of a 
reddUh-brown.” 






Chirocephalus diaphanus. 

1, Male, magnified; aaj composite or net work eyes; .4 i, antenna) s ec, mandl- 
bullform horns ; if, proboecldiform moveable tentaoula, rolled spirally; s, simple 
rudimentary eye ft, leaf.llke natatory reel or oars; g, male organs; h h, tall; 
i, terminating filaments; 2, front view of the bead; 3, tall of the female; 
k, egg-pouch; f, female organ; 4, a young Ohiroesphalus after .the first moult. 

This beautiful little oreature is not often met with, and when found 
is always an inhabitant of dirty, .stagnant Water. . The places in which 
it is found have also another peculiarity—that of being dried up for 
the greater part of the year. Thus, the most oommon places for it 
are ditches by road-sides, and cart-wheel ruts. Several localities have 
been given for it in England; the most common is that of Blaokheath, 
where in a few of the pools by the roadside, which are mostly dried 

Kring the greater part of the year, it is very abundant after rain. 

also been found near Epping, near Brighton, near Bristol, near 
Hammersmith, and in Devonshire. In tile description given of them 
by King in the ‘Fhiloeophioal Transactions’ for 1767, they were 
found in.a ditch of standing water near Norwioh. “ They were dis¬ 
covered,’-’ says Mr. King, “ by a poor man, now dead, whose genius 
was very extraordinary, and much superior to what is usually found 
in his rank. He was indefatigable in his searches after everything 
curious, and, without ever having had any advantages of education, 
had acquired a degree of knowledge by no means contemptible.” 
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Schceffer discovered them in a pool of water near Ratisbon. Prevoet 
found Ilia apeoimenB at Montaubon, and at Jurine’s request sent some- 
ova in moist paper to Geneva, where Jurine suooeeded in hatching 
them and making those observations which are published in his 
‘Monocles qui se trouvent h Geneve,’ Dr, Baird says, “ It is rarely to be 
met with in this country, compared with the Daphnim and many 
other Entomottraca; the only place near London where I have mot 
with it being on Blackheath. They swim upon their backs, and in 
fine warm weather, when the sun is not too strong, they may be seen 
balancing themselves, as it were, near the surface by means of their 
branchial feet, which are-in oonstant motion. On the least disturb¬ 
ance, however, they strike the water rapidly with their tail from right 
to left, and dart, away like a fish, and hasten to conceal themselves by 
diving into the soft mud or amongst the weeds at the bottom of the 
pool. They are nearly transparent, and are of a very light reddish 
colour, with a slight tinge qf .blue on some parts. ‘ When placod in 
a glass of clear water,' says Prevos.t, ‘ the elegance of its form, the 
ease and softness of its movements, its silyery transparency, or its 
brilliant colours, its large black eyes, the small spot which it carries 
on its head, the crown of the male—are a boautiful sight, which the 
most indifferent observer oannot see without pleasure.’ 

“ It is certainly the most beautiful and elegant of all the Entomot¬ 
traca. The male is especially beautiful. The uninterrupted undu- 
latory wavy motion of its graceful branchial feet, slightly tinged as 
they are with a light reddish hue, the brilliant mixture of transparent 
bluish-green and bright-red of its prehensile antennso, and its bright- 
red tail, with the beautifully plumose Be tie springing from it, render 
it really exceedingly attractive to the view. 

“ The uiululatory motion of its branchial feet serves another purpose 
in addition to that of keeping the animal suspended in the water. 
The thorax or body of the animal has been described, when floating 
on its back, as like the cavity of a little boat, the feet representing 
oars. When these are in motion, thoy.causo the water contained in 
this boat-like cavity to be compressed, and to mount up us along a 
canal, carrying in the current the particles destined for its food 
towards the mouth. It seems to bo constantly, when in this position, 
employed in swallowing and digesting its food, its masticatory organs 
being in porpotual motion. Snaw imagined this little creature to be 
a fierce and voracious beast of prey, but it is not so; he was misled 
in so thinking by not understanding the true nature of its prehensile 
antenna). These he imagined were organs for seizing its victims 
and crushing them to death, though he candidly admits that he never 
Baw them attack other animals, and even says that he has seen them 
succumb to the assaults of the Cypri». According to Provost, they 
live upon dead animal or vegetable matter, but they hare apparently 
little taste, for they swallow every sort of thing that comes in their 
way, however hurtful it may be. Schtjeffer says that he found great 
difficulty in keeping the Branchipm alive after having been taken out 
of the water in which thoy were found, and also says that they are 
incapable of bearing any degree of cold. Jurine, however, found no 
difficulty in hatching the ova of the Chiroeephaliu sent to him by 
Provost, and keeping the animals so hatched till they reached matu¬ 
rity ; and Shaw distinctly asserts that he lias found them in this 
country, in shallow pools, in the months of December and January, 
even after pretty Bharp frosts, as lively almost as in spring or summer. 

I have always found them in the months of October, November, and 
December, and even after frosts of Bhort continuance though of con¬ 
siderable severity. In general they have been very short-lived after 
being removed from their native habitat, but I have been able to 
hatch the young and watch their progress to maturity. Though 
thoy do not appear destructive to other animals, they fall an easy prey 
themselves to various enemies. Frogs, salamanders, the larvae of the 
Dyteeci, the Oypride i, and other such inhabitants of the water, kill them 
in vast numbers; and they seem besides, according to Provost, to be 
specially infested by a species of Vorticttta, or wheel-animalcule, 
which attaches itself to the body of the animal in groat numbers, and 
would very soon, were it not for their moulting frequently, completely 
destroy it. I have found them very liable to a peculiar disease whioh 
seems very frequently to terminate fatally. It attacks their body 
pear the external ovary, the lower part of the abdomen, Ac., and the 
bronchial feet are not exempt from it. It consists of a white growth, 
composed of a fatty - sort of substance, and when once this appears, 
the poor animal almost always soon after dies.” 

After impregnation “the ova appears at first as small white 
spherical bodies lying in the internul ovarjr, which stretches along 
the abdomen, and then passing from it into the external ovary 
already described. When the proper time arrives the mother deposits 
these ova loose in the water, the ovary opening at the point, and 
.the eggs being thrown out by a sudden jerk to the number of 10 or 
12 very rapidly. The whole prooess of laying lasts several hours, 
sometimes, according to Provost for a whole day, and the number ol 
ova excluded vary from 1 to 400v At first the egg is yellowish 
spherical, beset all round with short setts, but when it has. been for 
a short time exposed to the action of the air and the water, it 
assumes an irregular hexagonal figure and a greenish hue. In about a 
fortnight or so the egg is hatohed and the young one issues forth, but 
very its parent It oonsists of two nearly equal oval portions, 
bead and body. . 


According to the recent observations of Dr. Zenker (‘ Physiological 
Remarks on the Daphnidui,' translated in vol i. of ‘Microscopical 
Journal') and others, it appears that the female Daphnidm hove the 
power of producing eggs which ore fertile without aooesa to the 
male. This is what occurs in some of the Aphidet for a given 
number of generations. In the Daphnidm it appears to be without 
limit. This reproduction from unimpregnated ova is quite analogous 
to the • process . of gemmation amongst the lower animals. The 
great difference is that it takos place from the ovniy and noj from 
some more goneral tissue of the body. In the Daphnidm, however, 
ova are produced after impregnation, which differ from the other in 
being enveloped in a fine cornoous saddle-shaped shell whioh is called 
an 1 ephippium,’ and such ova, as they are now known to occur in other 
animals, are oolled • ephippiau ova.’ Mr. Huxley however, who has 
described them in Lacinalaria tocialie, a species of Rotifera, says they 
'‘probably do not require feoundutiun, and are theuuo to bo con¬ 
sidered as a mode of asexual reproduction." 

In reference to this curious subject, Mr. Busk has addod the 
following note to Zenker's remarks on Daphnidm, in the first volume 
of the ‘Microscopical Journal 

“ The number of males is very considerable, and pretty nearly 
equal to that of the females at all times of the year. This fact seems 
to afford a curious confirmation to Dr. Zenker's opinion, that the 
chief object of male impregnation is the production of ephippian, or 
winter ova. In the case of Chiroeephaliu this provision becomes 
repeatedly necessary during tho year, and not towards winter only; 
for it is a remarkable fact, on Blackheath at all events, that the 
Chiroeephaliu is never found in any of the several ponds on the 
heath, except in those which dry up completely, at least once, but 
in some years several times, or for the whole summer continuously. 
The ponds inhabited by the Chiroeephaliu, in fact, ayo merely pools 
formed by tho drainage from the roads. Now, it is manifest under 
these circumstances that were not provision made by tho formation 
of winter ova, or ova having a thick double coat, fur the revival of 
the race after the drying up of their habitation, it would become 
extinct. We accordingly find that such provision is made in the 
numerous males at all timos present. 

“ Tho extraordinary power possessed by 4 the ova of the Cltiro- 
cephaliu of resistance to the effects of desiccation iH very remarkable, 
as is also the readiness and rapidity with which they are developed 
whon again subjected to the influence of water. If the basin of a 
small pool which has been dry and even dusty for months becomes 
filled after a few days' rain, the water will be found swarming with 
myriads of Chirocephali in about ton days or a fortnight; or if a 
piece of the driod bottom of such a pool be placed in a pailful of 
water, numerous Chirocephali will be hatched from it in the same 
time. The reason for this curious arrangement with respect to the 
Chirocephali is obvious enough. These delicate creatures, themselves 
vegetable feeders, are the prey of innumerable enemies; among tho 
chief of which are the larva; of Dytticiu, and of Dragon-Flies, Ac. In 
ponds which never dry up, these voracious enemies have time and 
opportunity to destroy the whole race of Chirocephali ; but in the 
favourite haunts of the latter, their enemies not being able to survive 
the drying up of the water,-are cleared off on each such occasion, and 
the Chirocephali being rapidly hatched, have, as a race, tune to 
propagate and deposit their posterity in safety for unotlier resur¬ 
rection.” 

Another point of interest with regard to Chiroeephaliu is, that, it 
affords an instance of the noarost living type, to the extinct family 
of Trilobitet. [Trilohitks.] Professor Burmoister, at the conclusion 
of his laborious investigation into the structure and affinities of this 
family, in his work oh the ‘ Organisation of Trilobites' (translated 
into English and published by tho Ray Society), Bays, “ The 
Trilohitet wore a peculiar family of Criutacea, nearly allied to tho 
existing Phyllopoda, approaching this latter family most nearly in 
its geqps Branch ip as (Chirocephulus ), and forming a link connecting 
the Phyllopoda with the Pacilopoda." 

CHIltO'NOMUS, a genus of Dipterous Insects of tho family 
Tipulidm. This genus was established by Meigen, and is principally 
distinguished by the following characters :■ -Fourth joint of.the 
palpus longer than the rest; mitenme 13-jointed, in the male, and 
furnished with long hairs; the antennae of the female ore 6 -jointed, 
and the hairs are short; the anterior legs are inserted at some distance 
from the others, and the anterior tarsi are generally very long; tho 
wings when closed lie parallel, and they have threo posterior cells; 
the body is long, slender, and hairy. 

Mr. Stephens, in his ‘ Catalogue of British Insects,’ enumerates 
upwards of eighty species of this genus : they are all of small size, 
frequent marshy situations, and very much resemble gnats. The worm 
known to anglers by the name of Blood-Worm is the larva of'one of 
the species of this genus—the Chironomut plunumu. This worm is 
about half an inch in length; the body consists of numerous segments, 
and is furnished,at the tail with several appendages which constitute 
the breathing apparatus. It is seen during the summer months on 
the mud near the edgeB of ponds and ditches; when thus seen how¬ 
ever it is only shifting from one place to another, its natural locality 
being in the mud, where it may generally be found in great numbers, 
living for the most part qnder water. This larva is much sought after 
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Mad devoured by bird* Mad fiehee; but during the eummer of 1886 
we discovered that it had a very formidable enemy in an insect of its 
own order. A fly, whioh oloaely resembled the house-fly, was 
observed in great abundance on the mud whioh had just been left by 
the retiring water, and we found them assembled in little groups of 
five or six, in the act of extracting the blood-worms from their holes, 
using the proboscis for this purpose : but no sooner was the worm 
fairly dislodged than a battle ensued, for each apparently wished to 
have the worm to itself; those that kept possession sawed out the 
fluids from the worm. 

The pupa is of a brownish colour; the body is cylindrical, the 
head, thorax, wings, and legs are inclosed in separate sheaths, and, 
with the exception of the two fore legs, lie in a dose and compact 
mass; the fore legs, covered by their sheaths, project from each side 
of the thorax. In this as well as in the larva state, the animal lives 
in the water. The breathing apparatus consists of two appendages, 
one on each side of the thorax, and each is composed of five branches 
which spring from a common centre. 

When the insect is ready to quit its pupa case, it gains the surface 
of the water, and there remains suspended for some little time with 
the disc of the thorax slightly protruded; this part bursts down the 
middle, and the insect, which is hairy, and hence does not easily wet, 
places its feet upon the surface of the water, where it floats (if the 
weather be calm) with the greatest safety. We observed, upon taking 
one upon our finger, that the wings are at first opaque and white, 
and filled with a fluid; but in a minute this fluid was expelled, and 
the sides of the wings collapsed and became transparent. The fluid 
thus ejected we perceived on our finger' beneath the insect, but 
could not ascertain from what part of the wing or body it made its 
escape. 

Discussions have arisen on the means whioh this animal possesses 
of suspending itself at the surface of the water without motion, its 
apecifio gravity being supposed to be greater than water. 

Messrs. Kirby and Spence account for it by a kind of propelling 
power which the centre of the thorax possesses, and state that this 
part being thus protruded and drying, the attraction of the air to the 
dry portion of the thorax is sufficient to overcome the slight difference 
in the specific gravity between the animal and the element; but it is 
further stated that if a drop of water fall upon the insect at this 
time it will immediately sink. 

We have kept these insects in a glass jar for the purpose of 
observing their habits, und are very much inclined to doubt that the 
specific gravity of the pupa is greater than that of the water, at the 
time just previous to the transformation from pupa to the imago 
state. Indeed at this time it appeared that they could not keep 
from the surface, unless they were in motion. Whenever we 
approached the jar, being at the top, they immediately descended 
by a quick zigzag movement of the body; but upon our remaining 
quiet for n moment they ceased all motion and rose to the surface 
again. We imagine that at this time the animal within having 
become partially disengaged from the pupa case, the space between 
the two is filled with air, that this would be sufficient to overcome 
the difference of apecifio gravity between the animal and the water, 
and that there would most probably be more air in the region of the 
thorax than elsewhere; and hence this part is protruded from the 
water. 

The perfect insect is of a pale-ash colour, and is a little larger than 
the common gnat, which it resembles. This, as well as others of the 
genus, is remarkable for its habit of carrying the two fore legs in a 
horizontal position; they project in front, and might be mistaken for 
antennas; these latter organs however aretfcery beautiful, and in the 
males resemble tittle plumes. 

CHI'ROTES, a genus of Saurians separated by Cuvier, and, accord¬ 
ing to him, resembling the Chalcidet in their verticillated scales, and 
the AmphUbtence still more in the obtuse form of their head; but 
distinguished from the first by their want of posterior feet, and from 
the lost by their possession of anterior limbs. The same author adds, 
in n note to the last edition of the ‘R&gne Animal,' that the genera 
which terminate this order of Saurians are interposed in various 
manners between the ordinary Saurians and the genera which are 
placed at the head of the order Ophidians to such a point, that many 
naturalists are now of opinion that the two orders ouj^it no longer to 
he separated, or rather that one order should be established, com¬ 
prising on the one part the Saurians, with the exoeption of the 
Crocoailidte, and on the other the Ophidians of the family Anguidu. 
But he observes that there exist, among the fossil forms of the ancient 
calcareous beds, two very extraordinary genera (IcMhyotav.ru* and 
Plcliotaurut), which, with the head and trunk of a Saurian, have feet 
attached to short limbs,'and formed of a multitude of smell articula¬ 
tions conjoined so as to form a kind of paddle or fin, like the anterior 
paddles or fin-feet of whales. These ought, he adds, to form a very 
distinct flunily. In their osteology they approach the SaurianB, 
properly so called, much nearer than the Crocodiles, with which 
Fitzinger associates them in his family Loricata ; though in the fossils 
there is no trace either of scales or of the tongue, the two parts on 
which the characters of the Loricata rest. 

These Bimauous Reptiles, as Cuvier terms them, inolude, aooording 
to him, but one species, which is a native of Mexico. This is the 


Bimane Canneld (Chirotee canalieulatue) of Cuvier, Bipdde Canneld of 
Laedpbde, Chamauaura propat of Sohneidet, and Lacerta lumbricoidet 
of Shaw. The animal has two short feet with four toes on each (and 
the vestige of a fifth) sufficiently organised internally, and attached 
by means of scapula, olavioles, and a small sternum ; but the head, 
the vertebra, ana, in short, all the rest of the skeleton resemble that 
of the Amphitbcmas. Dr. J. E. Gray refers Chirote* to a third family 
of the Amphisbonians whioh he calls Chirotida. 

Chirote* canaliculatu* (C. lumbricoidet, Fleming; C. Mexicamt, 
Bory; Bipet eanaliculatue, Bonnaterre; Chanuetau.ru* proput, Schultz; 
Chatcide* proput, Daudin), is about the size of a human little finger, 
and is from eight to ten inches long. It is of a flerh-colour, 
and covered with about 220 demi-rings on the back, and as many 
under the belly, whioh meet, in alternating, on the side. The tongue is 
but little extensile, and is terminated by two small horny points. The 
eye is very minute. The tympanum is covered with skin and 
invisible externally. Above the vent are two lines of pores. It is a 
native of South America. 



OhiroUt canaliculatu s. 


CHI'RUS, a genus of Fishes belonging to the section Acanthopterygii 
and the family Ghbiodce. The species of this genus have the body con¬ 
siderably elongated, furnished with ciliated scales, and the mouth not 
deeply cleft; the teeth are small and conical; but the most remarkable 
character consists in the body being furnished with several longitu¬ 
dinal tinea of pores, similar to the ordinary lateral line. Some of the 
species have appendages over the eyes, os observed in the Blennies; 
their ventral fins have each five soft rays: the spines of the dorsal fin 
are slender, and this fin extends nearly the whole length of the back. 

Cuvier says that it is with hesitation that he places this genus with 
the family above mentioned, and that it will probably one day form 
the type of a separate family. All the species as yet discovered 
inhabit the seas of Kamtchatka—they are inoluded in the genus 
Labrax by Pallas, who describes several of the species in the ‘Memoirs 
of the Academy of St. Petersburg!!,’ voL ii 

CHISMOBRANCHIA'TA, an order of Mallutca, forming, in 
De Blainville’s system, the second order of his second sub-class, 
Paracephalophora Monoica. The following is his definition of the 
order :—Organs of respiration aquatio, branchial or pectinated, 
situated at the anterior part of the back, in a huge cavity communi¬ 
cating with the ambient fluid by a wide oblique anterior slit. Mouth 
toothless, but provided with a long lingual riband-like organ. Shell 
either none, or internal, or external, very much depressed, with a 
very large entire aperture, and without any pillar (columella). 

This definition is inoorreot, in so far as it states that in some 
instances there is no shell; for Goriocella, the only genus described 
byDe Blainville as being without any shell, has a horny one, as 
Cuvier observes, though it is very delicate and flexible and nearly 
membranous. Cuvier, who places three of the genera, Sigaretuc, 
Goriocella, and Cryptoctoma, under his Capuloidee, a family of his 
order Oatteropoda pectinibrahchiata, observes that De Blainville 
places the greater part of the Capuloidee under his non-symmetrieal 
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Hermaphrodite paracephtUophora, or Calyptracians; but that they 
appear to him (Cuvier) to be all dioaoiou*. 

The geographical distribution of this order, which, according to 
De Blainville, is marine and probably herbivorous, is wide.. 

OorioccUa .—Body elliptioal, very muoh depressed, having the 
borders of the mantle very delicate, notohed in front, and spreading 
out very largely on all 
sides. Foot oval, very 
smalL Head scarcely 

distinct; two tentacula 

hidden under the shield 
of some size, but short 
and contractile. Eyes at 
the external base of the 
tentacula. Back some¬ 
what rounded, and, ac¬ 
cording to De Blainville— 
but this as we have already 
seen is an error—with¬ 
out any shell, external or 
internal. 

Q. nigra, Blainville. The 
only species of the genus, 



Oorioeella nigra. 


and described by De Blainville from a specimen in his collection. 
Locality, seas of Mauritius. Cuvier places this and the two 
following genora under bis Gasteropoda pectinibranchiata. 

Sigaretut .—Shell more or less thick, flattened, with an ample and 
round aperture and but little spire, the whorls of which increase very 
suddenly; and enveloped during life in a spongy shield, which con¬ 
siderably encompasses its borders as well as the foot, and which is the 
true mantle. In front of this miuitlo there is a notch and a demi- 
caual, which serve to conduct the water into the branchial cavity.* 
The tentacula are conioal, and the eyes are placed at their external 
base. The male organ, according to Cuvier, is very large. 

De Blainville thus subdivides the genus:— 

a. Species with a very delicate and smooth shell 
Example, S. convexut. 




Cryptoitnma traehii. 

OxynSe .—Body gasteropod, with a large dorsal shell, anterior, bulli- 
form, and with a simple spire. Foot narrow. Branchino marginal, 
striated transversely. Mantle widened into two lateral wings. Ten¬ 
tacula two, not retractile. 

Example, O. oliraeea. 

Vclutina .—Animal oval, sufficiently protuberant (bombd), hardly 
spiral; border of the mantlo simple anteriorly, and double for the 
whole of its circumference; the internal lip thickest and tentacular. 
Foot thick. Tentacula large, obconical, distant, with a small frontal 
veil between them. Eyes black, Bessile at the external side of the 
base of the tentacula. Mouth large, at the extrefliity of a sort pf 
muzzle. Respiratory cavity large, without any trace of a tube, and 
containing two unequal pectinated branchira ; orifico of the ovary at 
the base of the male organ, situated at the root of the right tenta- 
culum. Muscular attachment of a horse-shoe shape, very slight 
behind and open before. Shell external with an epidermis, patelU- 
form, with a small lateral spire, and without a columella. Aperture 
large, the edges almost continuqus, and sharp: the right border 
united to the left by a lamellar calcareous deceit. 

Example, F. capuloidea (JIdix Itevigala. Linn.). [Vei-UTIHID.*.] 


Sigaretut conrexur, seen from below. Sigarettu conttxut, side view. 

b. Species with a thick and solid shell. 

Example, S. haliotoidcut. 



Sigarettu haliotoidcut. 

The species of Sigaretut have been found at depths varying from 
5 to 15 fathoms on sandy bottoms. 

Fottil Sigareti. 

Defranoe enumerates three fossil species, one from the Plaisantin, 
one from Grignon, and another from the environs of Bordeaux. 
G. B. Sowerby says that the fossil aperies are few and rare, and that 
they occur in the London Clay at Barton, and in the contemporaneous 
formations in France and Italy. The species in the Caloaire Grosrier 
at Grignon, he adds, has a small umbilicus. Deshayes in his ‘Tables’ 
gives eleven living species and four fossil (tertiary); one, S. depreuut, 
living in the seas of the Molucca Islands. The fossils occur in tire 
Pliocene, Miocene, and Eocene periods of Lyell. 8. excavatut is found 
in the Crag. 

Cryptoetoma .—Shell very like that of Sigaretut, carried with the 
head and abdomen, which it covers, upon a foot four times its size, 
cut'almost squarely behind, and which produces anteriorly a fleshy 
and oblong part, which makes nearly one-half of the mass. The 
animal itself has a flat head, two tentacula, and a large pectinated 
bronchia on the plafond of its dorsal cavity. The male organ is plaoed 
under the right tentaculum. 

Example, O. LeachU. 



Velutina capuloidta. 


CHITON.. [CniToxiDJsJ 

CHITONELLUS. [CdftoNri)*.] 

CHITON IDAS, a natural family of Gasteropodous Molhuca, 
affording the only known instance of a protecting shell formed of 
many portions, or, as they have been somewhat incorrectly termed, 
valveB, often in contact and overlapping each other, but never truly 
articulated. The following cut will give some idea of the structure 
of this shelly covering. 

These plates aro bound together by a coriaceous border, which, 
as we shall presently see, is either plain or beset-with bristles, 
spines, 4c. 

The early naturalists took these shells for the peculiar armour of 
certain serpents, a conclusion to which they were doubtless helped 
by the love of the marvellous, so strongly shown in the accounts of 
the older travellers. By degrees the true condition of these mollusks 
became better known; and the opposite opinions of Linnteua and 
Adanson divided the naturalists of their age. The former arranged 
these shells among his Multivalves, a class entirely artificial, and like 
all artificial classifications comprising the most heterogeneous forms. 
Adanson, on the contrary, took nature for his guide, aqd caret ully 
observing the animal itself, while he regarded the shell as ot compara¬ 
tively small importance, placed Patella and Chiton side by side in his 
method. But the Linntean school long reigned paramount; and 
Adanson’s labours were comparatively forgotten, wheu Cuvier began 
to reform’ the crude state in which he' fonnd the Mollutca, and 
Lamarck and others aided m the . work. Cuvier, who made anato¬ 
mical investigation the basis of his opinions, at once pronounced in 
favour of Adanson. Lamarck afterwards adopted the same conclusion, 
but not till he had previously placed the Chitons at the end of the 
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Acephalous Mollusks, between FUtvlana and Balanut. Poll, in his 
magnificent work on the ‘Teetacea utrjusque BioiliiB,’ in giving the 
anatomy of a Mediterranean species, became a valuable ally; for 
although he still retained Linne’s class of MuHivalves, and although 

in his anatomical details i 
said nothing of the nervous 
system, a branch of animal 
organisation essentially ne¬ 
cessary to be known for 
assigning an animal its true 




Shelly plates or vulvas of Chiton. 



Shelly plates or valves of ChUontllut. 


place,, he demonstrated 
enough dearly to show that 
the Chiton bore -no relation 
to the other Multivalves of 
Linnaeus. M. Do Blainville 
^towever, resting upon the 
. generative JfaouJty of the 
Chitons, proponed; in oppo¬ 
sition to these viows of 
Cuvier and Lamarck, which 
had been adopted by almost 
all zoologists, ,to form 
sub-typo of Mollusks under 
the name of Malenlosoaria, 
in which each of the Lin- 
ntcan genera Lepat and 
Chiton constitutes a class; 
the first the Lepadians, or 
Lepadicta, the second the 
Polyplaxiphores, or Poly- 
plaxiphora. These almost , 
singular views of De 
Blainville have not pre¬ 
vailed among zoologists; 
and - Cuvier, in the last 
edition of the * Rbgne Ani¬ 
mal,* arranges the Chitons 
at the side of the Patella, forming from these two genera his small 
family of Cyclobranchians. _ 

Doshayes, in the article - ‘ Oscabrion,’ in the ‘ Encyclopedia Mdtho- 
dique,’ enters at large into the organisation of the Chitons, and 
discusses with much learning and acuteness the conflicting opinions 
of Cuvier and De Blainville. 

The following is a summary of the structure of this family:— 
Digestive Organs.—No projecting head, in which the Chitons 
resemble the Phyllidians. No tentaoula, which' are replaced by a 
kind of voil which surrounds the mouth. Eyes, aa in many other 
Mollusks, the Pteropoda for example, wanting. Mouth and oesopha¬ 
gus furnished with a very long tongue rolled spirally and armed with 
horny teeth, a good figure of which is givon by Poli. Loven has 
pointed out that the teeth, especially the central one on the lingual 
riband, are of great importance in determining the species. Stomach 
intestine, and liver like those of the other Gasteropoda. Vent at the 
posterior extremity of the body; as in the Phyllidians, Doris, St. c. 

Respiratory and Circ ulating Organs.—The branchiae of the Chitons 
consist of a range of small triangular leaflets placed, as in the Patella 
and PhyUidia, in the furrow which separates the foot from the 
mantle. The number and extent of too branchial lamina: are of 
importance in determining the species. The heart is situated poste-. 
riorly in the mesial and dorsal line; it ia^pymmetrical, -and composed 
of a single ventricle and two auricles. 

Their organs of generation are symmetrical, and repeated on each 
side of the mesial line, and there are a pair of sexual orifices. 



Animal of Chiton tqunmonu. 


a, the animal and shall wan from above; b, the animal men from below; 
e, side view of the shell and animal In n creeping or adhering state; d, portion 
of branehhe magnified. 

The nervous system consists of what may be termed a complete 
(nsophageon ring, and of various branches, which are given off 
divergiogly towards the several organa. . 

The looomotive organs consist of -an oval foot, more or less wide. 


according to the species, and extends the whole length of the 
animal. 

The shell Is composed of eight narrow, transverse, calcareous 
pieces, overlapping each other, and strongly implanted on each sick 
in a thick and fibrous border of the mantle, wbioh surrounds the 
whole body, and is sometimes, as we have observed, naked, but motfe 
generally covered with small scales, spines, or hairs. These pieces are 
not immoveable, as the animal can roll itself up or Btretch itself but 
again for the purpose of. progression or adhesion. To work 'this 
machinery, there are three muscles given off from the first piece to 
flfre second, three others giverj off from the second to the third, and 
so on throughoutpeo as to,moke the mechanism of this scale-armour 
complete. -One of ‘these muscles occupies the mesial and dorsal 
line*, the other two- ire lateral and oblique. Dr. J. E. Gray regards 
theposteribr plate gs the homologne of the limpet shell 
: The Chitons. then resemble the other Mollusks: 1, in the general 
form of the body; Si in the organ of locomotion; 8, in the nature, 
form, and position of the branchiae; 4, in the heart, and in the 
distribution of the circulating vessels; 5, in the mouth and its 
veil; Q, in the tongue and the rest of the digestive organs; 7, in 
tho position of the vent; and 8, last, but not least, in toe nervous 
system. 

What, then, are the differences ? 1, the form of the shell composed 
of eight pieces instead of one; 2, the mantle, which is more fleshy 
and fibrous than in toe other mollusks; 3, the myology; 4, the 
double issue of the organs of generation, allowing this difference to 
be established, whereas it is doubted. With regard to too absence of 
eyes, that defect exists in a considerable number of mollusks. 

Professor E. Forbes and Mr. Hanley place the family Chitonida 
next before the Patellida. They say : “ As our knowledge stands at 
present, we prefer to regard them as an abnormal family of Proto- 
1 branchiata, and trust before long that some active observer resident 
by the coast will occupy himself with studying toe development of 
the Chitons, and endeavour to' ascertain .toe form they assume hi 
their larval condition. Whoever does so will make an important 
discovory, and do more towards fixing the true position of these 
anomalous creatures than all cabinet examinations of them have yet 
enabled us to effect.” 

Geographical Distribution.—The species aro numerous, and there 
are few rocky shores without some of them. Ae a general rule, tho 
largest are round in warm climates, but there are exceptions; for 
instance, Chiton tetiger and Chiton Bowrnii ([King), ore found on tho 
shores of Tierra del Fuego, and in the Straits of Magalhaens; the 
former of these species grows to the length of • 2| inches, and the 
breadth of If inches, and toe latter to too length of 3J inches, and 
too breadth of 1^ inches. 

The species are found on rocky shores, whore they adhere, and also 
on stones and other submarine bodies. They are found at depths 
varying from the surface to 25 fathoms. A few are found croeping on 
the sand. 

Most zoologists are agreed that there are no differences sufficiently 
strongly marked to make a generic distinction between Chiton and 
Chitonellut; and, indeed, toe gradations from too one to the other 
are so imperceptible, that there is no point where the lino can bo 
satisfactorily drawn. In the moat completely-developed form of 
Chiton the shelly Becretion greatly preponderates; in Chitonellut that 
secretion is comparatively email, and toe great development is in toe 
border of toe mantle, which, la'«ome instances, almost hides the 
coipparatively-minute shelly pieces. 

a. Species with the Mantle-Border, or marginal ligament, cori- 
acoouB and naked. Examples, C. Chiltrmt, Fremblcy, and 
C. Blainvillii, Broderip. 

C. Chilensit. Shell oblong-ovate, opaque,'thick, dark brown, smooth, 
dull; inside white, with pink markings on the first, second, and last 
valves. Valves with longitudinal strirn, crossed by irregular con¬ 
centric ridges. Anterior and posterior valves semilunate, slightly 
punctated; second valve aubcarinated, toe front margin obtusely 
angled, lateral margins arfiuate, and the posterior with a prominent 
beak, on each side of which diverges a rather elevated' granulated 
ridge; the next five valves alike, bow-shaped, with a granulate ridge 
on each side. Border smooth, coriaceous, tough, thick, darker 
coloured than the Shell, semipelludd, broad at the sides and narrow 
at the extremities. Locality, Valparaiso, in crevices of rocks and 
under stones. (Fremblcy.) 

C. Blainvillii. In this species toe shape of toe coriaceous border 
itself is not only very remarkable, but it is here and there fringed, 
though not with hair. M. Deshayes has plaoed this under his section 
of those species which have the border of toe mantle fringed with 
hair or' sninaa. nrohabl-v from not havinor sasn- a mod aneoimen. 


1041 


CHlTONlDiE. 


CHITONlDvE. 



Chiton Chilensta. 


Chiton liiainriUii. 


p. Mantle-Border smooth, with tufts of hair at the lateral extremities 
of each plate. 

O. fatcicularit, Linnams. Shell, apparently smooth, hut when 
examined with a glass, proving to bo rough like shagreen, except 
on tho elevated dorsal ridge; margin surrounded with tufts of 
whitish hair, one at the junction of each valvo, and two in the front, 
making 18 in number. Colour brown or dark 
cinereous; length Jths of an inch; breadth 
rather more than jlh. Montagu, who gives 
this description, says, that on the coast of 
Harbary it is not unfrequently on inch long. , 

It is found under stones at low water, and on 
Btonos and shells to a depth of 25 fathoms, chUoH /MC icul«ru. 
all round tho British shores. It ranges 

northward to the shores of Norway, and southward to the Mediter¬ 
ranean. Some remains of Chiton in the Crag have been referred by 
Mr. Searles Wood to C. fasciculai-is. 

•y. Mautle-Border hairy. 

C. Peruvianna, Lamarck. Shell oblong-ovate, opaque, dirty- 
yellowish, green, or yellowish-brown, inside white. Valves thin, 
slightly elevated; posterior compartments of the dorsal valves a 
little raised and striated, with mimito granulated stria!, and in 
like manner the other parts of the shell; undor each valvo is 
inserted a series of short black hairs, which lie on the lmek of 
the shell. Border narrow, coriaceous, thickly set with coarso black 
hairs. Length 2 inches, breadth 14 inch. Found under stones at 




wlikii 


Chiton rcruritmu*. 










Chiton apinoaua. 
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low water on the shores of Valparaiso Hay. There is a variety with 
the anterior valves much narrower than the posterior. (Frembley.) 

8. Mantle-Border beset with spines. 

C. yrinosua. Shell brownish-block, valves opaque, moderate, with 
the rides granulated, the anterior valves entirely granulated. Mantle- 
border wide, and beset with long aculeate^, blackish spines, very 
much resembling thogo of certain Jichini. Locality, South Seas, 
according to Pdron. Length 3 inches. 

C. spiniferua (0. aculcaiua, Barnes; C. tuherculifenu, Sowerby, in 
1 Tankerville Catalogue’). Shell opaque, oblong ovate, reddish-brown, 
gloRsy ; inside reddish-white. The posterior angles of the valves do 
not cover the anterior ones. Anterior valve with generally nine 
rows of raised dots diverging from 
the apex, but the number perhaps 
varies with tho age of the shell. 

Second valvo rather acutely beaked 
and corinated, longer than the live 
following, which are striated and 
shaped alike; these all rise into a 
rather acute bonk, are corinated, 
each side of the Carina being 
divided into two distinct portions, 
the anterior one the largest, anil 
bearing broad irregular longitudi¬ 
nal strife; a prominent row of 
raised dots, extending from the 
apex to the anterior angles of the 
valves, separates the compart¬ 
ments ; the posterior portion 
glossy, with fine concentric strife ; 
tho posterior margins with tooth- 
like granulations. Lost valve 
striated, like the anterior com¬ 
partments of the others, and rising 
into a rather prominent beak, lean¬ 
ing towards the posterior margin; 
from under tho beak are raised 
dots, disposed in a similar manner 
to those on tho anterior valve. 

Border coriaceous, thick, broad, Chiton apiuiferua. 

rough, greenish or orange- 

coloured, and in the younger specimens thickly studded with blunt 
spines; but in tho old shells the spines are short and scanty, and 
generally covered with corallines; tho inner edge of the bonier, 
inserting itself uuder tho posterior angles of the valves, has the 
appearance of being deeply sepamtod. (Frembley.) This s|>ecies 
grows to the length of 5 or <i inches, but has then generally lost all 
its external beauty. We have seen many individuals in all tho stages 
of growth, and have invariably found the spiucB of the aged ones 
covered with that calcareous matter which is so frequently found 
adhering to shells and submarine bodies, but we have never detected 
anything organic about that which was attached to tho spines of this 
species. Locality, Chili anil Valparaiso, where Mr. Frembley found 
several specimens in very exposed situations; so much so, that 
collecting them was attended with much difficulty, and not unfro- 
quently with danger, from the violence of the sea breaking on tho 
rocks to which they attach themselves .very strongly. They are 
generally covered with sea-weed. 

t. Mantle-Border scaly. 

C. Coqnimbenaia, Frembloy. Shell ovato, narrow, opaque, green- 
isb-lirown, shining ; inside blackish : the 
auterior valves with numerous undulated, con¬ 
centric ridges ; tho next rather acutely 
keeled ; the live following alike: carina 
broad and smooth, on each side of which is a 
similar ridge diverging from the beaks, and 
forming with the carina a sagittate figure, 
and connected with it by several strongly 
marked ridges: from under tho beaks 
to the anterior angles of the valves extend 
sharp monilifurm ridges, each side of which 
is coarsely striated longitudinally. Bonier 
thick, moderately broad, and covered with 
coarse seed-like scales, which ore attached 
laterally. Length 3 inches, breadth 14 inch. 

Mr. Frembley says, that the only part of the 
coast where ho found this species was the 
south side of Coquimbo Bay : tbeir habits, 
ho adds, are very similar to those of 0. apini- 
ferua, with tho exception that they seem more chUm On/uimiouia 
gregarious. 

£ Mantle-Border granulous. 

C. mmjnificua, Deshayes (C. olivaceua, Frembley ; C. loriw, Sowerby). 
Shell opaque, ovate, olivaceous, dull, dotted with lighter coloured 
spots : inside glaucous. Anterior valve with regular radiating striae, 
crossed by concentric ridges; posterior margin nearly straight. Dorsal 
valves obtusely beaked, divided laterally into two compartments, the 
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anterior having regular longitudinal atria,, oroaaed with others vary 
minute and oonoentrio; from under the beaks diverge to the lateral 
margins of the valves, coarse and more irregular atria, which raise the 
posterior compartment above' the other. The posterior valve has a 
well-defined apex, leaning towards the posterior margin. Border thin, 
moderately broad, and covered with fine shining bead-like granu¬ 
lations, of the same colour as the shells, divided into two distinct 
nortions, the upper of which is composed of finer beads than the 
lower, and which are placed transversely. (Frembley.) The species 
grows to the length of 4 or 5 inches: we have seen one that reached 
44 inches when dead. There is another variety narrower than the 
ordinary Individuals, and Ur. Frembley observes that, among the 
very young shells, some of them have their borders of a lighter 
colour than their shells, and spotted with black. Locality, Chili. 


Chitim magniflcua. 

Species with the Mantle-Border highly developed, and the valves 
very small. ( Chitonelltu ). 

Those are more or less cylindrical, and vermiform, the valves being 
veiy small, and in some species almost entirely hidden under the 
Bkin of the border, giving the animal an almost naked appearance. 
Examples, Uhitonellus ItevU, and C. larvqformie. 






a, Chitonelltu latte; b, Chitoncllue tanaformie. 

The following species are noted as British in Messrs. Forbes and 
Hanley’s 4 History of Mollusca’;— V. faecicularie, C. discrepant, C. 
Hanley, C. ruber, C. cinereue, C. albas, C. aeellut, C. cancellatus, C. 
tarns, C. marmoreut, and C. punctatue. 

Above 200 species of this family have been described. The genus 
Chiton is divided by Dr. J. E.Grayand others into numerous sub-genera. 

Fossil Chitonidce. 

Although from their fragility it might be supposed that few 
remains of these animals would be found, indications of their existence 
have been discovered as far back aa the Palseosoio period. About 
24 fossil speoies have been discovered. Three of these are given 
in Mr. Searies Wood’s account of the Crag Mollusca, published by the 
Pakeontographical Society. 

CHIVES, the common name of AUiltm schtmopramm. Its bulbs 
have the ubusI garlic odour of the genus, and are used in soups and 
•tews: they are but little cultivated. [Allium.] 

CHLASNA'CEAi, Chlenads, a natural order of Polypetaloua 


Exogenous Plants, by some accounted allies of Afakacea, but more 
correctly referred to the vicinity of Cislaceas, from which, and all 
those associated with them in the Gypobasio Group, they differ in 
having an inVoluorum to each oalyx, or to each pair of oalioes. They 
are handsome trees or shrubs, but of no known use. Their loaves arc 
alternate and undivided, their stipules deciduous, and their flowein 
in panioles or racemes, always Bhowy, and often red. There are four 
genera, Sarcolasna, Leptolcma, Schizolana, Shodolcena. The wholo of 
the speoies, about eight in number, are wild in Madagascar. 



Sareolma multiflora. 

a, flower-bud; b, flower; e, vertical section of flower; d, tlic calyx; e, the 
Involucrum; /, baao of tho flower, showing the spiral tube formed by the union 
of tho filaments; g, A, back and front views of anthers ; », pistil; A, transverso 
section of ovary; l, fruit; is, transverse section of fruit; n, vertical section of 
fruit; 0, pericarp, splitting and discharging Its seed; p, seed; g, vertical 
section of seed; r, transverse section of seed; 1, embryo. 

CHLriJ'NIUS, a genus of Coleopterous Insects, of the family 
Jlurpalidce, and section Patellimanes (Dejean). 

The specieB of this genus are all of tolerably large size, very elegant 
in form, and generally adorned with various hues of green, the colours 
being rich, but not glossy, owing to the upper parts being more or 
less covered with a very delicate pubescence, which produces a silk- 
like appearance. Very many of the species have the logs and antonwn 
of a pale yellow oolour, and the outer margin of the wing-caseB of 
the Bame tint, and some have the elytra adorned with large yellow spots. 

The genus CMcenius constitutes a very large group of the Harpalida;, 
which, according to our views, embraces the genera Epomis ami 
liinodes. We will therefore briefly notice tho distinguishing cha¬ 
racters of these three groups. 

All three of the genera agree in having the tarsi of the anterior 
pur of legs dilated in the males, and a bifid tooth in the middle of 
the emargination of the mentum; but they differ chiefly in the form 
of the terminal joint of the palpi, and the difference may be thus 
expressed:— 

Terminal joint of the palpi. 

Elongated and truncated at the apex, Chlatnius. 

Elongated and distinctly securiform, Epomis. 

Short and slightly securiform, Hinodes. 
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A* regards the form of these insects, the body is generally more or 
lees oval, and very slightly convex : the thorax U almost always con¬ 
siderably narrower than the elytra, broad towards the anterior part, 
and diminishing in width towards the posterior. The head is rather 
long, the eyes project considerably, and are rather remote from the 
base of the head; the portion of the head before the eyes is rather 
pointed. 

The species are found under stones, weeds, and almost any rubbish 
which will afford them shelter; sometimes under the loose bark of 
old trees near the root, but they must be sought after in the vicinity 
of water. 

Of the genus Chlamiut M. Le Comte Dejean enumerates 115 species, 
a great portion of which are European; many are from Africa, the 
East Indies, and North America, but South America and Australia 
appear to be almost destitute of these insects. 

Several species have been discovered in England. Of these however 
two only nave been found in any abundance. Chhenius vest it its 
(Cardbus marginatus, Linn) is very common in the south of England, 
and is found under stones by the edges of ponds where gravel abounds. 
It is nearly half an inch in length, black beneath, and of a rich green 
colour above: the elytra are distinctly striated, very finely punctured, 
and covered with a delicate pubescence of a golden huo : their outer 
margin is of a pale yellow colour: this tint is confined to a narrow 
line towards the base of the elytra, but forms a broad patch at the 
apex; the head and thorax are rather glossy; the latter is finely 
punctured throughout, and has the margin slightly tinted with 
yellow; the legs, antennae, and palpi are yellowish-white when the 
insect is alive. 

Of the genus Epomis M. Dejonn enumerates six species, one of which 
has been found in England. It is about three-quarters of an inch in 
length; the head and thorax are of an obscure brassy-green colour 
and slightly punctured ; the elytra are black, with the outer margin 
pale yellow; the legs uud antenna) are also yellow. This species is 
not uncommon in France and Italy. 

The genus fE nodes otdy embraces four species. D. rufipes is about 
half an inch in length, of a rich bluo colour above, and finely punc¬ 
tured throughout: the logs aud base of tho antenna) are of a reddish- 
yellow colour. 

Tho thorax in this genus (taking 1). rufipes as the type) is broader 
and more roundod than in tho genera Chlamius and Epomis. The 
spocics described is found in Franco and Italy. 

CHLAMYDOSAURUS, a genus of Saurian Reptiles, founded by 
Dr. J. E. Gray upon a specimon brought homo by Captain Phillip 
Parker King, R.N., F.U.S., Ac., on hiB return from his Burvey of the 
intertropical and western coasts of Australia, performed between tho 
years 1818 and 1822. Tho following is Dr. Gray’s description : - 
Animal scaly; the head depressed ; the nostrils placed on tho side, 
midway between the eyoB and the end of the head ; the drum of tho 
ear naked; tho front teeth conical, awl-shaped (eight in the upper and 
four in the lower jaw), tho hinder ones longest; the side or cheek 
teeth compressed, short, forming a single ridge, gradually longer 
behind; tongue short, floBhy, with on oval smooth disc at each side 
of the lower part of its front part; neck rather long, furnished on 
each side with a largo plaited frill, supported above by a crescent- 
shaped cartilage, arising from the upper hinder part of tho ear, aud 
in the middle by an elongotion of the side fork of the bone of the 
tonguo; body compressed; legs rathor long, especially the hinder 
oiibh ; destitute of femoral pores j feet four, with five toes, tho first 
having two, tho second, three, the third fourj the fourth five, and the 
little finger and toe three joints; elaws compressed, hooked; tail 
long, nearly round, scaly. . 

Oidamydosaurus Kingii. Colour yellowisli-brown, variegated with 
black. Head depressed, with the sides erect, leaving a blunt ridge on 
the upper part wherein the eyes are placed. The ridge over tho eyes 
is covered with laigor scales than those over the head. The eyes are 
rather small, with a fleshy ridgo above them, and the eyelids are covered 
with minute scales, and surrounded by a dolicate serrated ridge of 
small upright ones. Tho lips are surrounded by a row of oblong 
4-sided scales, arranged lengthways, the front scale of the upper 
lip being the largest. Tho chin is covered with narrow mid-nbbed 
scales, with a 5-sided one in the centre, and several of larger size jiut 
over the front of the fork of the lower jaw. The nostrils are sur¬ 
rounded by a rather large orbicular scale, situated newly midway be¬ 
tween the eye and the end of the upper-jaw, the tubes pointing forwards. 
The Bide of the faco has a vory obscure ridge extending from the 
angle of the mouth to the under part of the ear. The nock is covered 
with small scales. The Ml arises from the hinder part of tho head, 
just over the front of the ears, is attached to the sidos of the neck, 
and extends down to the front part of the ehest, supported above by 
a lunato cartilage arising from the hinder dorsal part of the oar, and 
in the centre by a bone which extends about half its length. Each 
frill has four plaits which converge on the under part of the chin, and 
fold it up on the side, and a fifth where the two are united m the 
centre of tho lower part of the neck. The front part of its upper 
edge is elegantly serrated, but the hinder or lower part is quite entire: 
the outer surface is covered with oarinatod scales, those in the centre 
being the largest. The inner surface is quite smooth. The scales of 

the back are oval, and nearly smooth; those X>t the lower part of the 


body and upper part of the logs have a short mid-rib, and those of 
the sides and joints of the limbs are minute. The tail is twice as 
long as the body, roundish, covered with scales which have eaoh a 
sharp mid-rib, and towards the termination, which is blunt, form six 
rows, so as to render that organ obscurely hexagonal. The toes are 
long, very unequal, compressed, and scaly. The daws are hooked, 
and horn-coloured. 

Dimension 1 ’ —Length of the tail 12 inches; of the body 5 inches; of 
the head 5 4 inches. Breadth of the head over the eyes one inoh. 
Length of the thigh 1ft inch; of the foot and sole 2j inches; of the 
outer edge of the frill 10 inches. 

Locality and Habits.—We owe the discovery of this extraordinary 
Saurian to Mr. Allan Cunningham, who accompanied Captain King’s 
expedition as hiH Majesty’s botanical collector for Kew Gardens, and 
to whom naturalists in general are so much indebted for the zeal dis¬ 
played by him in the pursuit of natural history, and for tho liberality 
with which he has communicated the results of his labours. He 
found the specimen from which the description was taken on the 
branch of a tree in Careening Bay, at tho bottom of Port Nelson, and 
sent it to Sir Evorard Home, by whom it was deposited in the 
Museum of the Royal College of Surgeons. Tho following is the 
account of the capture in Mr. Cunningham's Journal: “I Becured a 
lizard of extraordinary appearance, which had perched itsolf upon the 
stem of a small decayed tree; it had a curious crenated membrane, 
like a ruff or tippet round its neck, covering its shoulders, and when 
expanded, which it was enabled to do by means of transverso slender 
cartilages, it spreads 5 inches in the form of an open umbrella. I 
regret that my eagerness to secure so interesting an animal did not 
admit of sufficient time to allow tho lizard by its alarm or irritability 
to show how far it depended upon, or what use it made of, this extra¬ 
ordinary membrane when its life was threatened. Its head was rather 
large, and eyes, whilst living, rather prominent; its tongue, although 
bifid, was short and thick, aud appoared to be tubular.” According 
to Captain King, the colour of the tongue and inside of the mouth was 
yellow. Dr. J. E. Gray arranges this genus under the family 
A gamidte. [Aoama.] 




Otitamydomurus Kingii. 

a, the animal in the Museum of the College of Surgeons; 4 , representation 
of the living head, from the • Appendix ’ to Captain King’s • Voyage.’ 

OHLAMY'PHORUS (Harlan), a genus of Mammalia belonging to 
the order Edentata. It wns first described by Dr. Harlan in tho 
‘Annals of the New York Lyceum of Natural History,’ vol. i., from a 
specimen presented to tho Philadelphia Museum. It is tho Pichiciago 
of the Indians in Mendoza (its native place), on the east of tho Cordil¬ 
leras, in lat. 33" 25', and long. 69“ 47'. It hail been obtained on the 
spot in a living state, but lived in confinement only a few days. The 
viscera and the greater portion of tho skeleton had been removed 
before tho animal tame into Dr. Harlan’s possession. In March 1828 
the council of tho Zoological Society of Londou placed in tho hands of 
Mr. Yarrell a specimen of this rare and new animal, and to his dissoc- 
tion we are chiefly indebted for our knowledge of its structure. The 
following account is an abstract of Mr. Yarrell’s paper in the 
‘ Zoological Journal.’ 
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The form of the head presents the figure of an irregular cone, the 
base of which is turned towards the spine; the cranium does not 
exhibit any sutures; the cavity capacious; the frontal bone supporting 
two rounded processes projecting upwards and Bomewhat outwards; 
the space between them occupied by a substanoo resembling in appear¬ 
ance adipose matter, from which issued a fluid like oil. From the 
anterior part of the base of these two rounded processes, a narrow 
ridge of bone extends forwards on each side converging towards the 
nose. The nasal bones elongated, the orifice opening downwards. 


No incisor nor oanine teeth in either jaw; molars ~, cylindrical, 

8 


separate, encircled with enamel, but none on the crowns: the first 

tooth on each side in the lower jaw, having no opponent, is the longest, 
the remaining seven opposed to the first seven of the upper jaw, and 
taking angular impressions on their surfaces by contact; tho direction 
and dupth of the alveolar cavities of the upper jaw distinctly marked 
on the outside by parallel ridges; in the lower jaw the alveolar cavi¬ 
ties are pierced the whole dopth. The anterior portion of the lower 
jaw is elongated; the inferior edge concave the first half of its length, 
then convex ; the plate broad, ritiing at right angles with the line of 
the teeth; the condyloid process longer than the coronoid, the condyle 
itsolf elongated transversely. The external moatus auditorius is 
extended in the form of a semicircular cylindrical tube of bone, 
curving round tho baso of the zygoma, and passing forwards termi¬ 
nates in an aperture immediately behind the eye. The orbits and 
temporal fossai unitod; the zygomatic arch is slender posteriorly, but 
becomes much stronger towards the front, expanding downwards, and 
furnished with on acute dasoonding process. The occipital foramen is 
of great size. 



Skull nf Vhlamyphnrua truncatut. 

a, Skull seen from above; b, the same seen from below; e, lower jaw. 


Tho cervical vortebne 7, the first largo, the articulating surface 
broad; the 2nd, 3rd, and 4th very firmly ossified together, pierced 
with foramina for the passage of the cervical vessels; tho 5th united 
to the 4th on tho under surface only; the 6th and 7th slender and 
separate, allowing the head great freedom of motion upwards; tho 
whole of the last six grooved on the under surface, in the line of the 
passage of the (esophagus. Dorsal vertebral 11, the spinous process 
of the first slender, three-eighths of an inch long, the others diminish 
gradually in length, but increase in size; all directed backwards. The 
first rib is very broad, and from the 2nd to tho 8th tho ribs of the 
Uhlami/phoru *, like those of birds, are firmly united to the sternum 
without the intervention of an elongated cartilage; and, again like 
those of birds, are also supplied with a false joint, at the distance of 
about two-thirds of their length from the spine to the Btenium. The 
Pth, 10th, and 11th being false ribs aro united in the usual way to 
each other, and to tho 8th by elongations 
of cartilage from their extremities. The 
portions of ribs intervening between the 
false joints and the sternum are in the 
6th, 7th, and 8th ribs, consolidated, broad, 
flattened portions of bone, which form 
the boundary of the anterior and lateral 
parietes of the thorax. The first bone 
of the sternum is broad and flat, the 
superior surface regularly concave, the 
inferior irregularly convex. Upon the 
anterior edge of the sternum are two 
prominences to which are attached the 
extremities of each clavicle. From each 
of these articulations a slightly elevated 
ridge proceeds backwards along the 



Cervical Vertobrrc, first bone 
of the ateranm, with parts of 
the first and second ribs, seen 
fkom below. 


inferior surface of the sternum, converging towards the centre, whore 
they become united, and form a prominent crest. The lateral edges 
of this first bone of the sternum are articulated at Its anterior extre¬ 
mity to the first and broadest rib; from this part the bone suddenly 


beoomes narrowed posteriorly, and terminates in a concave articular 
surface to which the second bone of the sternum is attached. Judging 
from tho imperfect remains of the second hone, of which the uppor 
part only was distinguishable, it would appear that its form was 
oblong, tho superior surface concave. The remaining portion of the 
sternum was too much mutilated to admit further description. 

Lumbar vertebras 3, the spinous processes Hhort and flattened; 
the last two dorsal vertebra, as well as the lumbar, furnished with 
long oblique processes directed forwards, upwards, and outwnrdH; the 
transverse processes of the first two lumbar vertebra considerably 

elongated, the lost possessing a rudiment only. 

The whole of the sacrum and innominata is so peculiar and uniquo 
in character, that it is scarcely possiblo to give any correct idea of 
this part without the assistance of aocurato representations. Tho 
superior part of the ilium is flattened, the upper part bont to form an 
arched plane of bone, the concavity of which faces downwards aud 
outwards; the crista of great length from before backwards. Tho 
inferior portion of tho ilium is much stronger, inclining outwards, 
from its junction with the sacrum to the acetabulum. 

The trausrorse and spinous processes of tho sacrum are represented 
by three slender plates of bone, which, approximating as they pass 
backwards, are united to form a septum, extending down tho median 
line of the sacrum to the tail. A channel is formed oil eaeh side of 
this septum by a thin fiat plate of bone, which, arising from tiie 
posterior and superior part of the ischium on each side, is bent over 
the back port of the sacrum and fixed to an arched and prominent 
plate of hone, which is extended from this septum outwards to form 
a junction with it. Tho channels thus produced aro hounded bolow 
by tho sacrum, on the inner sides by tho septum, on the outer sides 
by the ascending plates of bone just described, and above by the 
junction of both. From this union a short osseous stern issues hori¬ 
zontally on eaeh side, and expands into a flattened circular plate of 
bone, to tho rough surface of which, as woll as to the tuberosity of 
the ischium below, portions of the truncated exterior of the animal 
ore firmly attached. 

Tho under surface of the sacrum is broad and flattened, and marked 
by an indistinct central ridge. The pelvis is open in front, tho ossa 
pubis on each side do not incline inwards, hut descend at right angles 
from tho horizontal surface of the sacrum. In the circumstance of 
the pelvis being open there is a second resemblance to tho bony 
structure in birds. 



> a, the Pelvis seen from behind; b, the same seen from below. 


Tho caudal vertebra aro 14 in number; tho transverse pro¬ 
cesses of the last four aro elongated, to support tho thin dilated 
lateral edges of tho paddle or spatular extremity of tho tail. Large 
muscles are imbedded in the two cavities formod on the upper 
surface of the sacrum by its Beptum and the two lateral elevated 
portions of the ischium before described; and there are antagonist 
muscles of equal size on tho under surfaco. The tendons of these 

muBclcs were inserted on the 
upper and under parts of the 
caudal vertebra), giving great 
power to the tail, which is 
probably exercised in reinov- 
Vertebrco of the tall. mg backwards the Ioobc earth 

accumulated under tho belly 
of this burrowing animal by the action of the fore legs, nnd for 
which purpose the expunded and flattened extremity seems well 
calculated. 

The scapula has its superior margin straight, ending in a notch of 
great size; the base rounded; the inferior margin concave, and the 
posterior inferior angle considerably elongated; the coracoid process 
but little produced, the spine elevated, the acromion very long, 
passing forwards, downwards, and inwards, over the head of the 
humerus, to be articulated to a long and slender but perfeot clavicle. 
There is a seoond spine of smaller size, parallel to hut tgsneath the 
true spine. The humerus is three-fourths of an inch in length, large, 
and broad; the deltoid crest prominent; between which and the 
external condyle a deep groove is formed for the lodgment of muscles, 
Ac.; both condyles very much elongated transversely; the inner con¬ 
dyle perforated above; the edge rising from the external condyle 
acute. The radius small, and sgven-sixteenths of an inoh in length; 
the ulna flattened, concave upwards, the olecranon nearly as long as 
the ulna, horizontally flattened also, and presenting a superior con- 
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cave surface, ending in a curve pointing downwards. The feet 
furnished with sesamoid bones for the insertion of the tendons of 
the flexor muscles. 

The femur, thirteen-sixteenths of nn inch long, large and strong; 
the length of the neck considerable; tho great trochanter elongated 
backwards beyond the line of the articulation of the head of the 
femur with the acotabulum, and ending in a tubcrdsity; tho lesser 
trochanter directed 
downwards; a trochan¬ 
ter projecting from the 
outer side of the shaft 

of the femur somewhat 
above the middle; the 
condylcB moderately 
elongated transversely, 
the outer having a crest 
directed backwards. 

The tibia and fibula 
fifteen-sixteenths of an 
inch, flattened, concave 
inwards, firmly anchy- 
losod at each extremity, 
und arched in opposite 
directions, giving an 
appearance of great size and strength to the leg. Tho os calcis 
elongated backwards, flat, and ending in a curvo slightly inclined 
upwards. Hind feet plantigrade. 

Mr. Yarrell observed the following points of resemblance between 
the skeleton of Chlamyjihorus and that of other Mammalia: —1. 
Beaver (Castor Fiber), in tho form and substance of some of the bones 
of the limbs, in the flattened and dilated extremity of the tail, and 
the elongation of the transverse processes of the lower caudal vertebra:, 
but no further. 2. Mole ( Talpa Europcea), in the shortness and great 
strength of the legs, and in the articulation of the claws to the first 
phalanges of the toes ; but in the form of the bone| of tho anterior 
extremity, as well as in the compressed claws, it ih perfectly different, 
nor do the articulations of tho bones, nor the arrangement of the 
muscles, allow any of the lateral motion so conspicuous in the mole. 
The hinder extremities of Chtamyphorus are also much more power¬ 
ful. 3. Sloth (Bradyput tridactyl us), in tho form of tho teeth, and in 
the acute descending process of tho zygoma, but not otherwise. 4. 
Armudillocs (JJasypi), in the coat of mail, in the peculiar ossification 
of the cervical vertebrio, in possessing the sesamoid bones of tho feet, 
and in tho genoral form of the bones, except those of the pelvis; they 
differ however in the form and appendages of tho head and in the 
tail. 5. Orycteropus Capentis and Myrmccojthaga jabata, in some of 
tho bones. 6. Echidna and Ornithorhynehus, in the form of tho first 
bone of tho stomum, and in the liony articulations as well as tho 
dilated connecting plates of the true and false ribs. 7 and 8. Jlumi- 
nantia and Pachydermata, in tho form of tho lower jaw, and in other 
points equally obvious. The unique points in its structure appear to 
be the form of the head and tho open pelvis. - 

According to Dr. Harlan, the total length of tho entire animal is 
C | inches. The shell which covers the body is of a consistence some¬ 
what more dense and inflexible than sole-leather of equal thickness, 
and is composed of a series of plates of a square, rliomboidal, or 
cubical form, each row separated by an epidermal or membranous 
production, which is reflected above and beneath, over the plateB: 
the rows include from IS to 22 plates, the shell being broadest at its 
posterior half, extending about one-lialf round the body. This 
covering is loose throughout, excepting along tho spino of tho back 
and top of the head, being attached to the bock immediately above 
the spino by a loose cuticulor production, and by tho two remarkablo 
bony processes on tho top of tho os frontis, by means of two largo 
plates, which are nearly incorporated with the bone beneath; but 
for this attachment the covering would be very easily detached. Thu 
number of rows of plateB on the bock, counting from tho vertex, 
where they commence, is 24; at the twenty-fourth tho Bhell curves 
suddenly downwards, bo as to form a right angle with the body; 
this truncated surface is composed of plates, nearly similar to those 
of the back; they are disposed in semicircular rows, five in number; 
the lower margin, somewhat elliptical, presents a notch in its centre, 
in which is attached the free portion of tail, which makes an abrupt 
curvature, and runs beneath the belly parallol to tho axis of the body, 
the extremity of the tail being depressed, so us to form a paddle; tho 
rest of the tail compressed. The superior semicircular margin of the 
truncated surface, together with the lateral margins of tho shell, are 
beautifully fringed with silky hair. 

The posterior half of the head broad, anterior half, before the eyes, 
tapering; the oooiput iB covered by the first five rows of the back 
plates with which they are continuous; the occiput not distinguish¬ 
able externally. The anterior half of the top of the head is covered, 
first, by a row of large plates, five in number, which are firmly 
attached to the bone beneath, particularly the two outer; secondly, 
by a smaller row, six in number, anterior to which, that is to say, the 
top of the snout, is covered with smaller plates irregularly disposed. 

Mr. Yarrell observes that when separating the skin from the 
muscles of the back the fibres (described by Dr. Harlan) by which 


tho outer coat was attached-in the lino of the vertebra) were found to 
bo adheront to the muscles immediately investing the spinous pro¬ 
cesses, and each of them, Mr. Yarrell supposes, probably affords a 
nidus for vessels nourishing the external covering ; but these attach¬ 
ments did not extend below the dorsal vertebra:. Proceeding from 
thence forwards tho groat size of the muscles of tho scapuhe and neck 
was apparent, filling up tho whole space, tho back and upper portion 

of tho head forming 
one continued line. 
Tho thick plate of scales 

covering the frontal 
portion of the head was 
without difficulty sepa¬ 
rated from the surfaces 
of tho singular bony 
processes of the os 
frontis; tho projecting 
cartilaginous portion of 
tho nose was removod 
with the skin, and 
tho tendons of several 
muscles giving motion 
to the snout wero cut 
through. 

The hinder portion of the body still remained to be separated from 
the skin, and this was found to be a matter of some difficulty. The 
posterior and inferior portions of tho sacrum on each sido were firmly 
united by distinct attachments, differing in form, to certain scales of 
tho truncated extremity of the outer covering. 

_ The necessity of preserving this outer covering entire rendered a 
division of these portions of bone necessary, am) from the particular 
form of tho part this was attended with some hazard, but was ulti¬ 
mately accomplished without injury, the bonus being cut through us 



Chlnmyphnrus triturates. 



Truncated extremity and tail. 


near to and as parallel with the inner surface of tho plates as their 
confined situation would udmit. The covering of tho tail was sepa¬ 
rated from the vertebra us far as the flattened extremity, where the 
greater elongation of tho transvorse processes of the last four vertebra 
and the tenuity of this flattened portion made further separation 
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difficult. The tail was then divided between the tenth and eleventh 
vertebra, and both parte of the animal entirely separated. 

On the inner surface of the removed skin were two long broad and 
thin muscles extending the whole length of the back; each muscle 
was divided as it approached the shoulder into two portions; the 
outer one was attached to the superior and greater spine of the 
scapular bone; the inner and longer slip proceeded forwards, and was 
inserted into the transverse occipital ridge. The posterior extremity of 
each muscle was attached to the superior edge of the spine of the ilium. 
The external ear, according to Dr. Harlan, consists of a circular 
somewhat patulous opening, directly posterior to the eye, surrounded 
with an elevated margin, and communicating with a bony canal. 
The eve is minute, totally black, and, like the ear, nearly hidden by 
long silky hair. The mouth is small. The nose is furnisned with an 
enlarged cartilage, as in the hog, the anterior nares opening down¬ 
wards at the inferior border. 

The whole surface of the body is, it appears from the same author, 
—and the correctness of his description i» proved by an inspection of 
the stuffed specimen—covered with fine silk-liko hair, longer and finer 
than that of the mole, but not so thick set The anterior of the chest 
is large, full, and strong; the anterior extremities short, clumsy, and 
powerful; the hair is continued for some distance on the palm—the 
phalangos of the hand united; five powerful nails rising gradually 
one above the other, the external shortest and broadost; the whole 
so arranged as to form a sharp cutting instrument, rather scooped, 
vory convenient for progression under ground, and such as must very 
much impede motion on the surface. Hind logs weak and short; 
feet long and narrow; the sole resembles considerably tho human 
foot, having a well-defined heel, which rests flat upon the ground, and 
being arched in the middle; toes separate, nails strong. 

In the specimen dissected by Mr. Yarrell the abdomen and thorax 
had bocn opened throughout tlioir whole length, and the viscera from 
both cavities had been entirely removed. Adhering to the skin lining 
the truncatod portion of the animal were two sacs, which had been 
lodged in cavities on each outer side of tho sacrum, immediately 
under the superior projection, made evident by tho corresponding 
depression in the investing muscle of that part. These globular bags 
were linod with a secreting surface, but having suffered some muti¬ 
lation in removal, the mode by which tho secretion passed, or its 
particular use, could not be ascertained. Mr. Yarrell thinks that they 
are probably analogous to tho well-known anal glands of various other 
quadrupeds. 

According to Mr. Closeberry, who first discovered this animal, the 
habits of Chlamyphorus resemble those of the mole, os it lives for tho 
most part under ground. He odds that the animal is reputed to carry 
its young beneath tho scaly oloak with which it is covered, and that 
the tail possesses little or no motion. 

CHLAMYS. [CURYSOMBLID.Ii.] 

CHLEHACEA3. [Chi.asnackjk.] 

OH LOB A, a genus of plants belonging to the natural order 
Gcntianacecc. It has 8 sepals, a rotate corolla with 6-8 segments 
witlioring round the capsule, the stigma bi-lamellate, the anthers not 
altering, tho capsule I-cellod with spongy placenta;, the seeds angular. 

U. perfvliata, Yellow-Wort, has the lowermost leaves elliptico-oblong, 
narrowod below; the leaves of tho stem broadly perfoliate. The 
corollus are of a bright-yellow colour, and the stigmas are scarlet. The 
whole plant is glaucous, and is very subject to attacks of mildew. It 
is a native of chalky hills and banks in most countries of Europe. It 
is found in England and Ireland, but not in Scotland. Liko the 
whole order to which it belongs it possesses a bitter principle, which 
renders its action on the system tonic. It may bo uBed in all those 
cnees of debility and in diseases where the roots of tho Gentiana and 
Erythrtca are recommended. Its tonic properties are not however so 
powerful as in many other species of the order. 

(Lindloy, Flora Mediea; Babington, Manual of British Botany.) 

OHLOKANTHA'CEdS, Chloranths, a natural ordor of Achlamy- 
dcous Exogenous Plants allied to the Peppers, and like them 
having an aromatic fragrant odour. They ore known from the orders 
associated with them by their jointed stems and opposite leaves, 
with intermediate stipules. Their flowers grow in naked Bpikes, and 
consist of an ovary next the axis of inflorescence, and a fleshy anther 
on the outside. Besides Chloranthua [Culohanthus] two other genera, 
Ifedyosmum and Aecarina, constitute this order. In structure they 
are alliod to Pipcraccte, Urticacca , and Saururaceax, The order 
contains about 15 species. 

CHLORANTHUS, a genus of plants belonging to the natural order 
Chloranthacerr. It has spiked flowers, each with a bract. Calyx 
absent. Anther solitary and 2-celled, or triple and 4-colled, with a 
thick fleshy connective; seated on the extenor side of the ovary. 
The stigma sessile. Drupe baccate, 1-seeded. 

0. officinalis is a smooth Bhrub 3-4 feet high, with opposite 
straggling branches, tumid at the articulations, fistular when young. 
Leaves spreading, opposite, stalked, oblong, acuminated at each end, 
with glandular serratures, thin, shining, and somewhat blistered; 
petioles short and taper. Bpikes terminal, branched. Bracts dotted 
with glands. Anther white, changing to yellow. Drupe straw- 
coloured. All the parts are powerfully aromatic; the roots, if quickly 
dried, retain their properties for a long time. The plant is a native 


of Java, in the moist woods, at an elevation of 1600 feet above the 
level of the sea. 

The mountaineers of Java employ the roots in infusion as a remedy 
for spasms; also when united witn Anise or Ocymmn it is given in 
small-pox. In fevers and a suppression of the functions of the skin it 
is said to be of the greatest service. It is.no doubt a powerful and 
active stimulant. 



Uhloranthus officinalis. 

1, Spike, the upper and lower flowers without stamens; 2, flower without its 
brnct; S, an interior view of the anther; i, a magnified fruit; 4, tho kernel of 
the fruit; 6, a section of tho fruit, showing tho embryo; 7, the stono of tho 
fruit, with a portion of the shell removed; 8, a perpendicular section of the 
ovary, showing the position of the ovule. 

C. brachystachys is also a native of the coast of Java. It is on 
upright bush about 3 feet high, quite smooth in all its parts. Loaves 
obovate, lanceolate, tapering very much into the petiole, sharply 
sorrata. Spikes short, terminal, branched. Bracts glandular. Anther 
simple, 2-celled, growing from tho side of the ovary. Its properties 
are like those of the last species. 

CHLO'RION, a genus of Hymenopterous Insects of the section 
Fossores. [SriinoiDdi.] 

CHLORITE, a Mineral of a dark olive-green colour belonging to 
the talc, or hydrous silicate of magnesia series. ‘It occurain masses 
of a granular texture, rarely in hexagonal crystals, foliated like talc. 
It has a slight pearly lustre, and is sub-translucent or opaque, rarely 
sub-transparent. Its hardness is 1‘5; specific gravity, £‘65 to 2‘85. 
It has tho following composition:— 

Silica.30*4 

Alumina.17 

Magnesia.34 

Protoxide of Iron.4‘4 

Water.. . 12‘6 

It fuses with difficulty on the thinnest edges. Its olive-green colour 
and granular structure distinguish it from Serpentine. It may bo 
known from Talc by its yielding water on fusion. 

Chlorite Slate is an impure variety which occurs abundantly, 
sometimes in slaty rocks. 

CHLORITOID, a Mineral of a greenish-black colour, and coarsely 
foliated. It is one of the hydrous silicates of alumina. Ho analysis 
of it appears to exist. It comes from the Ural Mountains, and has 
a hardness = 6‘5, and a specific gravity = 3‘55. (Dana, Mineralogy.) 

CHLOROMYS. [Agouti.] 
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CHLOROPAL is a Mineral of a greenish-yellow or pistachio-green 
colour. It is a Silicate of Iron. 

CHLOROPHASITE, a Mineral found by Dr. Macculloch in the 
Isle of Rum. It occus in small musses imbedded in basalt or a black 
indurated ironstone. Its colour when fresh broken is green, which 
becomes black by exposure to tho air. It is brittle and soft enough 
to be scratched with a quill. Its specific gravity-is 2'02. Some 
specimens are transparent, others are opaque. Tho lustre is vitreous; 
the fracture of the transparent Bort is conchnidal, of the opaque inter¬ 
mediate as to conchoidal and granular. (Phillips’s Mineralogy.) 

CHLOROPHANE. [Fluor.] 

CHLOROPHYLK. {KndocKromc, Phytochlore, Chromvle.) The 
green colouring-matter of plants. It is obtained by bruising, press¬ 
ing, and then washing leaves with wator, and afterwards treating them 
with alcohol, which dissolves the green colour and wax; when water 
is added to this solution, and the alcohol distilled, the green substance, 
which contains wax, floats on tho surface of tho water; when this is 
heated with ether, the wax is dissolved, and Chlorophyle remains 
nearly pure. When exposed to light, nr the action of uhlorine, it is 
bleached. Acids produce a similar effect, and by the alkalis it is con¬ 
verted into soap. Tho red tint which leaves assumo in autumn appears 
to lie owing to the formation and action of an acid; the green colour 
is restored by an alkali. 

This substance has been recently investigated with great enro by 
Mulder, and the following account of it is chiofly derived from his 
researches ns given in his 'Chemistry of Animal and Vegetable 
Physiology.’:— 

It is a striking fact that young loaves have a much lighter green 
colour than those which are older, showing that tho quantity of 
Chlorophyle increases with the ago of the leaves. If Chlorophyle were 
a substance poor in oxygen, and were derived from substances rich in 
oxygen, this fact alone would be sufficient to explain the power which 
the groon parts possess of separating oxygen. This however is not 
the caso : Chlorophyle is rich in oxygen. Nevertheless tho leaves give 
off oxygen not because they are green, but whilst they are becoming 
green. 

When green leaves are digested with ether the liquid bocomes 
green. On evaporating the etherial solution, and treating tho residue 
with hot alcohol, a considerable amount of white fatty matter (wax) 
separates on cooling, while the green colouring-matter remains in 
solution. Before proceeding to tho consideration of the green 
colouring-matter, it will bo expedient to say a few words respecting 
the mixture it forms with the wax. 

In a physiological or botanical sense this mixture has the name of 
Chlorophyle; in a chemical sense the term is restricted to the actual 
green pigment. To prevent confusion, the former is designated as 
B. Chlorophyle, and tho latter as C. Chlorophyle; B. indicating the 
botuuical, and C. the chemical signification of the word. 

Wo find similar mixtures of a waxy fat and colouring-matter in 
other external parts besides the leaves, namely, in the skins of fruits, 
especially of such as are coloured; and on digesting them in ether 
we obtain a large quantity of waxy matter in solution, varying in tint 
according to the colour of the skin; being gray when obtained from 
apples, and of a beautiful orange-colour when obtained from the berries 
of the Mountain-Ash. 

The degree in which tho action of light contributes to the change 
of colour in the C. Chlorophylo which exists in the perisperms, and 
to the production from it of the colouring-matter of the skin of ripe 
fruits, may be obviously inferred from the green colour which such 
fruits retain if they do not receive a sufficient supply of solar light, 
or from the difference of colour exhibited by the opposite side of the 
same fruit, as well as from the fact that leaves when deprived of the 
action of light become colourless, while if completely exposed to its 
action they secrete a considerable amount of B. Chlorophyle. 

This apparently anomalous difference in the actiBn of light on the 
skins of fruits and on leaves is dependent on tho samo cause us the 
change of colour in the leaves during autumn; namely, that light can 
only produce B. Chlorophyle when there is a sufficient supply of 
materials for its renewed formation as often us the existing quantity 
is decomposed by the influence of the light; and that ns soou os this 
supply is exhausted the green colouring-matter is itself decomposed, 
and other compounds are formed from it 

Light acts powerfully in keeping plants green, and likewise exerts 
a powerful decomposing action upon all 'colouring-matters, the C. 
Chlorophyle not excepted; thus asparagus, potatoes, young leaves, 
Ac., become green whenever they are exposed to light, and hence 
there must be a substance widely diffused through plants, which 
causes the production of Chlorophyle. Tho change takes place not 
merely on the surfaoe, but beneath it as for as light can penetrate 
through the semi-transparent parts. All plants however are not 
coloured green ; some have no colour at all, while others are speckled 
or spotted, or of a colour entirely different from green. Hence we 
conclude that in these plants or parts of plants, the materials yielding 
Chlorophyle are absent We may sometimes observe in Bummer one 
single spot of a green leaf coloured red by the action of insects or by 
being injured by nail; the green oolouring-matter is at the spot decom¬ 
posed by the light; no new portion is formed, and tho spot acquires 
the aam« colour which the whole leaf would have assumed in autumn. 


From this we infer that the change of colour in tho leaves during 
autumn is simply dependent on a chemical alteration of tho green 
colouring-matter by light. 

Mulder, after showing from a large number of facts that wax along 
with a green colouring-matter exists in loaves and unripe fruits,--- 
wax, with a rod colouring-mutter, in tho rod leaves which appear in 
autumn, and in tho red fruits,—and wax with a yellow colouring- 
matter, in the yellow leaves of autumn, and in tho yellow fruits—gives 
a lengthened chemical description of Chlorophyle, for an account of 
which wo must refer to the original work. 

From Mulder’s experiments, and thoso previously instituted by 
Berzelius, it appears that tho green colouring-matter of the leaves is 
readily decomposed into three different substances, one yellow, another 
blue, and a third black; and that according to the proportion of these 
three mixed with the green, a different kind of green must lie produced. 
Honce the difference in the green colour of different loaves depends 
not only on the presence of more or less Chlorophylo, but also on tho 
different mutual proportions of theso three colouring-matters. 

The quantity of pure C. Chlorophylo contained in the loaves is 
exceedingly small; according to Berzelius it is not more than the 
amount of pigmont in dyed cotton. 

If a tincture of pure Chlorophyle be exposed to the action of tho 
sun the green colour becomes in a few hours couvertod into a yellow. 
When a solution of pure Chlorophyle in other and hydrochloric acid 
was kept for fivo months in a bottle half full, the green was entirely 
changed into a yellow. From theso experiments we learn, first, that 
the green colouring-matter is decomposed and a yellow ono left, both 
with and independently of the influence of light; and secondly, that 
in all probability a similar decomposition (accoraj>anied by a repro¬ 
duction) of green colouring-matter and green leaves is constantly 
going on under tho influence of light. Mulder conceives that tho 
continual decomposition of the green colouring-matter may bo in part 
the origin of tho wax, sinco the quantity of the latter is found to havo 
increased when the samo leaves are analysed later in summer. In 
consequence of the continuance of this reproduction, the leaves remain 
green ; when it stops, the leaves become yellow as in autumn. 

It is worthy of notice that decomposed Chlorophyle yields a blue 
colouring-matter; it is this which is no doubt present in the skins of 
many fruits, as for instance thoso of the grape; tho exact nature of 
the chemical change is not clearly understood. 

It is very obvious that the influence of light will convert starch 
into Chlorophyle. Every part of an amylaceous root becomes green 
on exposure to light. The parts of plants which become green (all 
without exception) contain starch; end in autumn ns this green 
colour decreases tho starch also, decreases, and finally cannot be 
detected by the iodine-test. Hence starch census to form B. Chloro- 
phyle under the influence of light, the B. Chlorophyle being a complex 
substance consisting chiefly of wax. The change of starch into 
B. Chlorophyle may be explained in much the same manner as its 
conversion into fat. 

The wax contained in the leaves and other parts of plants may bo 
chemically represented by the formula C 15 H„ O. Now if no other 
products be simultaneously, produced wo may suppose the wax 
obtained from the starch in tho following manner : — 

5 equiv. of starch . 

With 10 of water 


Make .... 

And 4 of wax 

Leaving to be given off . 

That is to say, 5 equivalents of starch yield 4 equivalents ot wax, and 
give off 58 equivalents of oxygen. This fully explains tho phenomenon 
why plants, while becoming green, evolve oxygen, and further indicates 
the use of starch in the leaves. 

Mulder has, ns far as wo are aware, mode oidy one ultimnto analysis 
of puio C. Chlorophylo—that from poplar leaves; from this analysis 
he calculated the formula C,„ H„ N O s . 

“Properly speaking,’’ Mulder observes, “ the green colouring-matter 
in the leaves has nothing to do with tho evolution of oxygen; on the 
contrary, the colourless C. Chlorophyle, which seems to be every 
where present, becomes green bv the absorption of oxygen. Hence a 
small portion of tho oxygon produced from the conversion *>f starch 
into wax is employed for this purposo, and is not mixed with the 
atmosphere. But this is just the reason why C. Chlorophyle is not 
formed by the exhalation of oxygon; it only becomes green instead 
of white, as it previously was. This can only happen when there is 
an abundance of oxygen, and this we havo seen to be the case when 
starch is couvertod into wax. We may therefore assume as proved 
that white Chlorophyle diffused throughout the whole plant, will 
become green in proportion as stnrch is converted into wax; because 
it is enabled, in such proportion, to take up oxygen—to become 
oxidised, just like white indigo. 

“Now, the probable composition of green Chlorophyle,—-C„ H„ 
N 0, shows that pure white Chlorophyle is not produced from starch. 
It in necessary that an azotieed body in a liquid state should penetrate 
into tho globule of starch, which during this transformation into wax 
is converted into C„ H„ N O,. We do not know yet what that 


11..1 0 4 
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substance is, but it is certain that it must be ono which is diffused 
throughout the plant like starch; hence it is probably protein, which 
is changod into a most beautiful violet-coloured substance by the 
influence of hydrochloric acid and oxygen.” 

At one time it wna supposed that the possession of Chlorophylo was 
characteristic of the vegetable kingdom. The following remarks 
however of Schultz, in the 'Comptes Rendues’ for May 1852, would 
seem to indicate that the green colouring-matter of some animals 
closely approaches that of plants. He enumerates several animals of 
a green colour which are common in ditches and marshes, such as 
Hydra viridia, sovcral green Turbellariece, Vortex viridia, Mesotomnm 
virulatum, and Deroatomum ciecum, and also several green Infusoria, 
mich as Stentor potymorphus, Ophrydium versatile, and Banana vernalie. 
The colour in these animals is afforded by minute green globules, about 
0*016 inch in diameter, which are situated under the integument in 
the parenchyma of the animals. They are perfectly spherical, and 
exhibit within the green substance an extremely minute colourless 
and homogeneous nucleus; or they may consist of several minute 
green globules, grouped together in a mulberry form. In this latter 
case they arise from the division of a homogeneous vesiole. This green 
colouring substance is not altered by dilute acids or alkaline solutions, 
by wliicli it is distinguished from the green colouring-matter of 
sovcral Alga, which according to Niigeli is changed into yellow, 
orange, or red by the same reagents. Concentrated sulphuric and 
muriatic acids dissolve the colouring-matter: the solution is of a 
beautiful green or bluish-green colour, unchanged by the action of 
heat; it is also dissolved by a concentrated solution of potass, by 
ammonia, alcohol, and ether,-the colour precisely resembling that of 
a solution of Chlorophylo. Its development also is influenced in tlio 
same way as that of vegetable Chlorophylo by light; but animals con¬ 
taining it do not evolve oxygen, and the author thence concludes that 
the evolution of that gas is not solely dependent upon the Chlorophylo 
in plants. In Vortex viridia the minuto green globules, owing to 
their mutual compression, assume a hexagonal form; the green com¬ 
partments thus funned are separated by an interstitial colourless sub¬ 
stance. Tho existence of a colourless membrane around each vesicle 
may thence be deduced. This fact is further demonstrated in vesicles 
the green matter of which only partially fills tho globular cavity. 

With respect to the chemical composition of the membrane and of 
the nucleus of the vesicles in Vortex riridia, the results of the author’s 
researches are limited to the following facts:—the solution of potass, 
and of ammonia and sulphuric acid, after the extraction of tho 
colouring-mattor, causes the membrane to swell out, in which the 
nucleus can no longer be recognised. The membrane becomes pale, 
and finally disappears entiroly, but ospocially bo after long boiling. 
Acetic and chromic acids and alcohol do not uffect the membrane and 
the nucleus. By solution of iodino the vesicle is coloured brown, the 
nucleus becomes more distinct, but its colour is unaltered. It cannot 
consequently be assimilated to the nucleus of the vegetablo chloro- 
phyle vesicle, which most frequently consists of amylum. 

(JHLOROPlt YLLITE,aMineral occurring in 6- and 12-sided prisms, 
highly foliated, parallel to tho base. The folia are soft and brittle, 
the lustre pearly, tho colour grayish-groen to dark-olive green. It 
has tho following composition:— 


Silica .... 


. 45*2 

Alum .... 

,1 

27*6 

Magnesia 

. . • 

. 9*6 

Protoxido of Iron 

, • 

8*2 

Protoxide of Manganese 

. 

. 41 

Water .... 

. , 

8*6 


It fuses only at tho edges, and yields water before tho blow-pipe. 
It occurs with lolite in granite in tho United States. A variety 
under the name of Eamarkite is brought from Brevig in Norway. 
Faldunite, Qiyantolite, and AspasiolUe are allied to this mineral, and 
like it probably procoed from the alteration of lolite. 

C H LOROSPERME j®. [Alq*.] 

CHLOROSPINEL. [Spinel.] 

CHOANI'TKS, a group of Hpongoid Fossils from the Chalk of 
England and Franco, thus named by Mantell. Analogous living forms 
occur on the const of Australia. 

CHOCOLATE-TREE. [Theobroma.] 

CHUSROPOTAMUS, a genus of extinct Mammalia belonging to 
the order Paehydermata. 

C. Cuvieri (Owen). This animal, the remains of which have been 
found in the gypsum beds of Montmartre, Paris, and the Eocene 
Formations of the Isle of Wight, seems to have resembled the Pecoari, 
but must have been about one-third larger, and was the earliest form 
of the Hog-Tribe introduced upon our planet. Cuvier was the first to 
recognise the distinct characters of this animal from the remains 
found at Paris. They were subsequently much more clearly defined 
by Professor Owen from the portions of the animal discovered in the 
Isle of Wight. The Oheeropotamru is one of the links between the 
existing Hippopotamus and Hog-Tribe. Professor Owen in his 1 British 
Mammals and Birds,’ remarks, “Nothing ob yet is known of the 
incisors of tho Ctueropotamus, the rest of the dentition olosely resembles 
that of the Peccari; but the premolars are more simple, and the 
canines by their size, shape, and direction, and the lower jaw by the 


backward prolongation of its angle, alike manifest a marked approxi¬ 
mation to the Ferine type. The occasional carnivorous properties of 
the common Hog are woll known, and they correspond with the 
minor degree of resemblance which this existing pachyderm presents 
to the same type. The extinct Charopotamus, still better adapted by 

its dentition for predaceous habits, present? an interesting example 
of one of those links, completing the chain of affinities which the 
revolutions of the earth’s surface havo interrupted as it were, and for 
a time concealed from our view." Other links in this chain of 
nffinity are the genera A nthracotherium (Cuvier), Meryeopotamus, and 
Hippophyus (Cautley and Falconer). 

CHOIROPOTAMU8, a genus of Hogs found in Africa. [Suid*.] 

CHOLA5PUS, Uliger’s generic name for the Two-Toed Sloths. 
[Bradyfits; Edentata.] 

CHOLESTEKIN, a crystalline matter formerly known as a biliary 
fat, and supposed on account of its occurrence in biliary concretions 
to be especially connected with the secretion of the liver. It separates 
from its solutions in nacreous scales, which under the microscope 
appear in very thin rhombic tablets. It fuses at 145°, becoming 
solid and crystalline at 135°. It is found to consist of Carbon, 
Hydrogen, and Oxygen (C„ II,, 0). In order to prepare it arti¬ 
ficially gall-stpnes should be boiled in alcohol, when tho CholeBterin 
is deposited by evaporation and cooling. Although when dissolved 
it is not easily detected in the fluids of the body, its proBonco is 
easily detected by the form of its crystals. 

Small quantities of Cholesterin occur in most of the animal fluids. 
It is constantly present as a normal constituent of the bile, and also 
of the blood. The quantity in blood averages 0*088 in 1*000 parts. 

It is often found as a morbid product in tho body. Its mode of 
formation is unknown. 

OHOMA'TODUS, a genus of Fossil Fishes from the Mountain 
Limestone of Bristol and Armagh. (Agassiz.) 

CHOMORO. [PoDOCAiirtis.] 

CHONDRILLA, a genus of plants belonging to the natural older 
Compontie and the sub-order Asteracece, one species of which, C. 
jumceii, yields a gum. 

CHONDRI'TES. A Fossil Fucoid from the Greensand, named 
Fucoides Turgionii by Mantell, is thus entitled by Sternberg. (‘ Flora 
der Vorwelt.’) It is very widely disseminated in the Greensand 
deposits of Europe. Fucoides intricatus of Brongniart belongs also 
to the Lower Cretaceous system in tho Alps and Carpathians. 

CHONDltODEN DRON, a genus of plants belonging to the natural 
order Menispermacecp. One species, O. amvolrulaeeum, is employed ns 
a febrifuge in Peru. Endlicher states that the bark of some of the 
species is used for dyoing yellow. 

CHONDRODITE, a Mineral, containing— 

Silica.33*1 

Magnesia.55*5 

Protoxide of Iron.8*6 

Fluorine.7*6 

It occurs usually in imbedded grains or small rounded or flattened 
kernels or nodules in limestone, and appearing brittlo. The colour 
is brownish-yellow or brown. The lustre vitreous. It is translucont 
or subtranslucent, with an uneven fracture. Hardness, 6 to 6*5; 
specific gravity, 3*1 to 3*2. It has also been called Brucite. Found in 
granular limestone in the United States. 

CHONDROPTERY'GI I, or CARTILAG1NEI, one of two great 
sections into which the class of Fishes is divided. 

In this soction we find species which possess, in most respects, the 
highest degree of organisation, while others possess the lowest 
observed in the class. 

Tho principal character which distinguishes this section from tho 
fishes with true bone (which usually come first in arrangement) is 
the cartilaginous ffibstance of which the bones are composed, a circum¬ 
stance arising from the very small quantity of earthy matter which 
enters into their composition. This earthy matter, when observed, is 
found to be disposed in small granules and not in distinct fibres, as in 
the first section. 

The cranium of these fishes is not divided by true sutures, but is 
formed of a single pieoe: the maxillary and intermaxillary bones are 
either wanting or rudimentary, and their functions are performed by 
bones analogous to the palatines, and sometimes the vomer. Many of 
tho vertebra! are often consolidated. The gelatinous substance, 
which in most fishes fills the intervals between the vertebra (these 
intervertebral masses being connected only by a small cord), in this 
section frequently forms a thick cord, which varies but slightly in 
diameter. 

In the Myxine ( Gastrobraneh.ua ececus) no distinct vertebra are 
perceivable, their place being occupied by a soft gelatinous tube. In 
the extraordinary little fish described by Mr. Yarrell in his ‘Histoiy 
of British Fishes,’ the Lancelot (Amphioxua lanceolcU.ua), this part is 
still more rudimentary, consisting only of a slender transparent 
column. [Branchiostoma.1 

Tho Chondropterygii are divided by Cuvier into two orders—thoso 
which have their gills free, as in the generality of fishes; and those 
in which they are fixed—that is, the external edge attached to the 
skin. In the former of these orders the speoies have but one-external 
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gill-opening, and in the latter they have several—generally five. 
These orders are divided into families and genera, as follows 

Order 1. Chondropterygii. With free Gills. 

Family 1. Sturionida (Sturgeons). 

Gunns 1, A ccipemrr. 

„ 2. Spatularia. 

Family 2. Chimceridce. 

Genus 1. Chimtera. 

Order 2. Chondropterygii. With fixed GUIs. 

Family 1. Squalida (Sharks, Ac.). 

The principal genera are:— 

Squaiue. 

Zygoma (Hammer-Hooded Sharks). 
Rquatina (Angel-Fish). 

Prielee (Saw-Fish). 

Family 2. Raiidat. 

Principal genera:— 

Torpedo (Electric Bays). 

Rata (Skate-Fish). ' 

Trigon (Sting-Rays). 

Mylobatee (Eagle-Ray). 

, Cephaloptera. 

Family 3. Pteromyzidce (Lampreys, Ac.). 

Genus 3. Pteromyzon. 

„ 2. Ammocalet. 

„ 3. Gastrobranchus. 

„ 4. AmphioJfiu (Branchioetoma). 

CHONDROSE'PIA, Leukard’s name for a genus of Cephalopoda. 
[TbutmidjU.] * 

CHONDRUS. [Ar,ox.] 

CHONDRUS, a Pulmoniferous Mollusk. [Pulmobranchiata.] 
CHORDARIACE.E. [Alo.e.] 

CHOUGH. [Corvid*.] 

CHRISTIANITE, another name for Anorttate. [Anorthite.] It lias 
also been applied to a mineral allied tb PhiUipptiie. [Phillii-psite.] 
CHRISTMAS-ROSE. [Hkllkborus.] 

CHRISTOPHER, HERB. [Autasa.] 

CHROMIRON. [Chromium.] 

CHltO'MIS, a genus of Fishes. [Labrid*.] 

CHROMIUM, a Metal. It does not occur pure in nature. The 
following are the most important ores containing Chromium :— 
Chromate of Lead. Red Lead. Occurs massive and crystallised. 
Primary form of the crystal an oblique rhombic prism. Colour deep 
ornnge-red. Lustre adamantine, sometimes translucent, rarely trans¬ 
parent, Specific gravity, 6. Hardness, 2'5 to 3. Brittle; streak 
orange-yellow. Cross-fracture uneven, passing into conchoidal, with 
a splendent lustro. With the blowpipe it crackles and melts into a 
grayish slag. Soluble in nitric acid ; solution yellow. Occurs in the 
gold mine of. Berozof in Siberia, in the Ural, and Brazil. 

When pure it is composed of— 

Chromic Acid.31-71 

Oxide of Lead.68-29 

100 

Massive varieties amorphous; structure columnar, granular. 
Subsesquichromate of Lead. Monochroite. Occurs massivo and 
crystallised. Form of the crystal impcrfeotly described. Colour red. 
Lustre resinous; translucent on the edges. Specific gravity, S'75 ; 
very soft. Powder tile-rod. 

Fuses by the blowpipe into a dark moss. Occurs with Chromato of 
Lead in the Ural. It is composed of— 

Chromic Acid ...... 23'31 

Oxide of Lead.70 69 

• 100 

Chrqjnate of Load and Copper. Vauquelinitc. Occurs massive 
and in minute crystals. Primary form an oblique rhombic prism. 
Colour black or greenish-black. Lustre adamantine, nearly opaque. 
Specific gravity, 6 5 to 6’78. Hardness, 2 6 to 8. Streak greenish. 
Fracture uneven. 

Before tho blowpipe it fuses into a dark gray globule of metallic 
lustre, surrounded with beads of metallic lead. 

The massive varieties are amorphous, botryoidal, reniform. 
Structure compact, fine granular. 

Found with Chromate of Lead in Siberia. 

Composed of, according to Berzelius,-— 

Chromio Aoid.28‘33 

Oxide of Lead.. 

Oxide of Copper.1°' 8 

100 

CbvftTnata of Iron. Chromiron. Occurs massive and crystallised. 
Crystal the regular octahedron. Colour blackish; lustre imperfect 
metallio; opaque. Hardness, 6 5; brittle. Specific gravity, 4-821. 
Streak brown. Fracture uneven, imperfect oonohoidal. Not attracted 
by the magnet Cleaves parallel to all its planes. 

KA.T. BUT. DIV. VOL. I. 


Analysis of the crystals from Baltimore, by Dr. Thomson :~ 


Green Oxide of Chromium . . . . 62-95 

Peroxide of Iron.20-24 

Alumina.. . . 12-22 

White matter.8-00 

Water.0"70 

A trace of Silica. 


98-20 

The massivo is amorphous, with a granular or compact structure. 
It is found in the island of Unst, in Scotland, and sometimes inter¬ 
spersed with green oxide: it occurs also in France and in North 
America, especially near Baltimore. Oxide of Chromium has been 
observed in some aerolites. 

CHRYSALIS. [Pupa; Insect.] 

CHRYSANTHEMUM, a genus of plants Isslonging to the natural 
order Compoeitas and the sub-order Cunrmhifent or Aeieracctt. This 
genus is known by the receptacle being without scales, the beads of 
flowers heterogamous, the flowers of the ray containing pistils and 
those of the disc both stamens and pistils; the.involucre hemi¬ 
spherical ; the fruit terete, without wings, no pappus; the flowers of 
the ray ligulate, those of the disc tubular. The species aro very 
numerous in tho temperate parts of the earth. 

C. Sinense is most extensively cultivated in our gardens. [Chrys¬ 
anthemum, in Arts and Sc. Div.] 

There are two British species: — 

C. leucanthemum, Ox-Eye or Ox-Eye Daisy, It is very common in 
our fields, and is known by the large white ligulate flowers of tho ray, 
and tho yellow tubular ones of the disc. 

C. Srgetvm, the Corn-Marigold. It is common in corn-fields, and is 
easily distinguished from the last species by the flowers of the ray 
being yellow instead of white. 

CHRY'SAOR, one of tho numerous genera into which De Montford 
divided the Belemnites. 

CHRYSA'ORA. [Acaleph.e.] 

CifRYSI'DIDiE, a family of Ilymenopterous Insects of the section 
Pupirora. Distinguishing characters:—No nci-vures to the under 
wings; terminal segments of the abdomen forming a jointed retractile 
ovipositor ; abdomen of the females with only three or four distinct 
segments, concave or flat lieneath ; antunmc 13-jointed in both sexes, 
and geniculated; mandibles Blender, eurvod, and pointed; maxillary 
palpi filiform, generally longer than the labial palpi, and 5-jointed ; 
the labial palpi are generally 3-jointed. 

The Chrytriilitlai are most of them, if not all, of parasitic habits, 
that is to say, they seek tho nests of other insects where they deposit 
their eggs to the destruction of the. rightful owners; each species of 
this family apparently confining its attacks to tho nest of some other 
hymenopteroas insect, and generally selecting those of tiie same 
species. They are all of brilliant colouring, very active, and fly about 
in the sunshine; some aro seen upon flowers, nnd most of them upon 
old wails, palings, and sand-banks. Some of these species are called 
ltuby-Tail Flics. 

Chryeie iynila will afford a good illustration of this family. This 
insect iB rather less than half-an inch in length, has the head, thorax, 
and legs of a rich blue or groen colour, and theabdomen of a burnished 
golden-copper hue; this part is truncated at tho apex, and furnished 
with four little spines. 

It will be perceived that tho abovo is a description of a little four¬ 
winged fly, which so often attracts our notice from its brilliant 
colouring, and is so common on our garden walls when the sun is on 
them. This little insect is in constant motion, for if it ceases 
running or (lying for a moment its little hornB still keep up their 
vibratory motion. If wo watch one of these inseuts for a short time, 
we perceive that it thrusts its head into every little hole in the brick¬ 
work ; it is then searching after tho nest of a wasp-like insect which 
builds in these situations. 

The principal genera comprised in tho family Chrysidula ore 
Panorpee, Chryeie, Stilbum, lied if ram, Manipur, nnd U/eptee. An 
account of the habits of one of the species of Panorpee is given 
under tho head Bkmbex, where the habits of B. roetrata are given, 
that being the species whoso nests are subject to the attacks of tho 
Panorpet which we are about to describe. 

Tho genus Panorpen is distinguished from tho other geuera above 
mentioned principally by the elongated maxilla and labium, which 
appear like a proboscis, and the palpi being very small and two* 
jointed. P. came a is about half an inch ip length, and considerably 
broader than the Chryeie ignita (above described); the head, thorax, 
and base of the abdomen aro of a blue-green colour; the remainder 
of the abdomen and the legs (with the exception of the thighs, which 
are blue) are of a reddish-yellow colour. It is found in various parts 
of Europe. 

The characters of the genus Chryeie are:—Maxillary palpi 
S-jointed, and longer than the labial) labial palpi 3-jointed; thorax 
not narrowed in front; labium rounded. About six or seven species 
of this genus are natives of England. C. bidentata is rather less than 
C. ignita, and differs from that species in having the thorax as well 
as the abdomen of a rich copper-like hue : the latter however has the 
apex blue. C. cyanea is entirely of a blue colour. 
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CHRYSOBALANA'CETE, Chrytobalamt, a natural order of Poly- 
petalous Exogenous Plants, allied to Rotacea and Fabactcc (Legumi- 
nostr), from which it differs in the Btyle proceeding from the base of 
the ovary, and in its stamens being very irregular, often placed only 
on one side of the ovary. . They' are trees' or shrubs, with alternate 
stipulate simple leaves, and fiowen in loose racemes, corymbs, or 
panicles. Many species have no‘petals. They are exclusively natives 
of the tropics, where they often bear the name of plums. The gray 
or rough-skinned plums of Sierra-Leone are produoed by species of 
Parinarium, and the Callimato, or Coooa-Plum of the West Indies 
belongs to Chrytobalanut Icaco. [Chkysobalahus.] The drupes of 
Moquilla grandiflora are edible. The order contains 11 genera 
and 60 species. 

CHRYSOBALANUS, a genus of plants belonging to the natural 
order Chrytobalanaccac. It has a campanulate 5-cleft calyx. Petals 5, 
unguiculate. Stamens about 20, nearly equal in length, disposed 
in one series. Drupe fleshy, plum-formed, containing an ovate 
6-furrowed 1-seeded nut. Trees with simple leaves, and racemes or 
panicles of insignificant flowers. The frtiiL of all the species is edible. 

C. Icaco, Coodh-Plum, has nearly orbicular or obovate leaves, ernar- 
ginate; racemes axillary, dichotomous; stamens hairy. It is a native 
of South America and the West Indies, by the sea-side, as well as of 
the southern parts of North America. The flowers are white. The 
fruit is about the size of a plum, ovate, roundish, varying much in 
colour, white, yellow, red, but most commonly purple, and usually 
covered with a sort of bloom. The skin is thin and tho pulp white; the 
taste Bweet, with some sharpness, but not unpleasant. It is eaten both 
raw and preserved. The rout, bark, and leaves are used in medicine. 



t Cocoa-Plum (Chrysubalanut Icaco). 

a, Flowers In different stages of development ; b, vertical section of the 
flower o, stamen ; d, vertlcul section of the pistil, showing the ovules in the 
base of the ovary -, «, horizontal section of fruit, showing the inclosed nut; 
/, transverse section of nut ; g, a cotyledon, with the plumule at its base. 

C. cllipticut, Elliptic-Leaved Cocoa-Plum, has elliptic leaves, obtuse 
or acute, never emarginate; racemes axillary, dichotomous; stamens 
hairy. It is a native of Sierra-Leone on the sea-side. The fruit is 
about the size of a damson, and like the other species is eatable. 

The other species are— G. ablongifoliui, Oblong-Leaved Coooa- 
Plum, native of Brazil; 0. ovalifoliui, Oval-Leaved-Cocoa-Plum, a 
shrub, native of Brazil; and C. macrophyUut, Large-Leaved Cocoa- 
Plum, also a native of Brazil. 

The species thrive best in sandy loam. The best mode of increasing 
the plants is by seeds, when they can be procured. 

CHRYSOBERYL, a Mineral called Oymophane by Haiiy. It occurs 
massive and crystallised. Primary form, a right rhombic prism. Its 
colour is green, sometimes with a yellow or brown tinge, with occa¬ 


sionally a blue opalesoenoe. Streak white. Lustre vitreous. It is 
transluoent or transparent. Specific gravity about 3-8. Hardness, 8-6. 
Fracture conchoidal. Before the blowpipe it suffers no change alone; 
with borax it fuses into a transparent glass. 

The massive variety occurs in rounded pjeces. 

It is found in Brazil, and in Connecticut, North America. 

Seybert flrat found that it contained glucina. The following arc 
his and Dr. Thomson’s analyses :— 


Seybert. 
Alumina . 

. 73-80 

Glucina . 

. 15-80 

Silica 

4 

Protoxide of Iron . 

. 3-38 

Oxide of Titauium 

. 1 

Moisture 

. 0-40 


Thomson. 

Alumina . . , 76-752 

Glucina ... 17*791 
Protoxide of Iron . 4-494 

Volatile matter . . 0*480 


09-617 


98-18 

CHRYSOCHLO'RA, a genus of Dipterous Insects belonging to the 
family Straliomydtt. Characters :—Body elongated ; antenum with 
the basal joint short, the third long, conical, and compressed; stylet 
terminal, elongated; third posterior nervure of the wings not 
reaching the hinder margin. 

C. amethyntina is about three-quarters of an inch in length; the 
head and antenna) ore black ; there is a white Bpot at the base of oach 
antenna; tho thorax and abdomen are of a violet-blue colour, the 
latter has a yellow spot on each side of the second, third, and fourth 
segments; the legs are black. 

It inhabits the island of Mauritius and the East Indies. 

CHRYSOCHLO'RIS (Lacriphde), a genus of animals belonging to 
the class Mammalia, and allied to the Moles (Talpa), but differing from 
them in their dentition and in other particulars. Dental formula :— 


2 . 9_9 

Incisors, _; canines, 0; molars, —— 
4 8—8 


40. The true molars are 


long, distinct, and nearly all iu the shape of triangular prisms. 

The muzzle is short, wide, and reflected. There is no external ear, 
nor any appearance of the eye externally. The fore feet have three 
claws only; the exterior claw is very large, arched, and pointed, 
forming a powerful instrument for penetrating and digging the earth; 
the other two diminish gradually. The hind feet are furnished witli 
five claws of ordinary size. The fore-arm is supported by a third 
bone placed under the ulna to strengthen it when the animal is 
employed in excavation. The body is thick and short. The hair, or 
rather fur, which is thick set, has a metallic lustro. 

C. Capering, Desmarest; Taupe Dorde of the French; Talpa A tialica 
of Linnams; C. rillota of A. Smith. Hair brown, presenting iu certain 



Chrytovhlorit Capentit. 

a, the animal on Its feet; 5, the same turned up to show the olsws, Ac. 


lights very brilliant changeable green, bronze, and coppery tints. 
Cuvier Bays that it is the only quadruped whose oovering reflects 
those metallio tints which render so many birds, fishes, and insects 
brilliant. There is no apparent tail. 
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This oreature inhabits the Cape of Oood Hope, where it ia eaid to 
live much in the same way as the mole, and to prey like it upon 
worms, Ac. 

C. holoserieia, the Changeable Hole, ia a species also found at the 
Cape. 

CHRYSOCO'LLA (from xpvirti, gold, and n6\\a, glue), is a name 
which tho Greeks appear to have applied to Borax, perhaps from its 
use as a flux in melting gold. 

CHRYSOCOMA, a genus of plants belonging to the natural order 
Composita. C. Linosyris, a British plant, ia now referred to Linosyris. 
[Linosyris.] 

CHliY'SODON (Oken), a name given to the Pcctinaires of 
Lamarck, the Amphictbnes of Savigny, and tho Cistenes of Dr. Leach, 
forming a part of the genus Amphitrite of Cuvier. [Annemdes.] 

CHRYSOGA'STER, a genus of Dipterous Insects of the family 
Syrphidn. Characters :—Body much depressed; no falsenervures to 
the wings; third joint of the antennae oval or orbicular. 

About fourtoen species of this genus have been discovered in Eng¬ 
land ; they are all of moderate size, and their colouring ia metallic. 
C. splendens is about one-third of an inch in length; the head is 
green; antenna: yellow; thorax golden-green; abdomen purple- 
black, greenish towards the sides; the legs are black; wings brownish. 
This and all the other species recorded as British have been found in 
tho neighbourhood of London. 

CHRYSOLITE, a Mineral called Peridot by Hauy. Olivine is a 
varioty of this mineral, and Chusite also, according to Dr. Thomson. 

It occurs massive and crystallised. Primary form a right rhombic 
prism. Colour green, sometimes brownish or yellowish; streak white. 
Lustre vitreous, translucent, transparent, double refracting. Specific 
gravity, 3‘33 to 3’41. Hardness, 6 - 5 to 7. Fracture conchoidal 

The massive varieties are amorphous, granular. 

The Chrysolite used in jewellery is brought from the Levant, and 
is supposed to be found in Upper Egypt. The variety on account of 
its colour called Olivine, occurs in basalt in Bohemia, Hungary, and 
on the banks of tho Rhine. The following are analyses :— 


Klaproth. Vauqnelln. 

Silica. 39 38 

Magnesia.43‘5 50'5 

Protoxide of Iron ... 19 9'5 

101-5 98 0 


Some varieties contain small portions of alumina and of the oxides 
of nickel and manganese. It docs not fuse or lose its transparency 
before the blow-pipe. With borax it fuses into a coloured glass, and 
with soda into a brown scoria. 

CHRYSOME'LIDAS, a family of Coleopterous InscctB of the 
section Cyelica. Characters Antenna: wide apart at the base, and 
inserted before the oyes; body generally short and convex; tarsi 
short and rather broad, 4-jointed, the x>enultimate joint bilobed; all 
the joints, excepting tho terminal joint, covered beneath with a velvet¬ 
like substance. 

Tho Chrysomelidn constitute a very numerous and beautiful family 
of the Beetle Tribe : they are generally of moderate Bize, and fre¬ 
quently very brilliant in colouring. 

Between seventy and eighty species have been discovered in England, 
and the number of spocies contained in collections from various parts 
of the world may probably amount to four or five hundred. 

This group may be divided into two sections: those in which the 
head is hidden beneath the thorax, and the body is frequently some¬ 
what cylindrical; and those in which the head projects from the 
thorax so as to be distinctly - seen when the insect is viewed from 
above, and where the body is generally rounded, or oval, and convex. 

The first of these sections may again be readily subdivided accord¬ 
ing to the proportions of the antennae. In some the antenna: uro 
short,-and more or less serrated; hero belong Ike genera Clythra, 
Lamprosoma, and Chlamys. The species of this last genus are among 
the mopt remarkable of Coleopterous Insects. They are of small size, 
the largest being about half an inch in length, and the thorax and 
elytra are generally very uneven, and studded with numerous angular 
projections. This circumstance, together with the extremely brilliant 
colouring with which they are adorned, has caused them to be com¬ 
pared to pieces of minerals; indeed, one which is now before us, and 
whioh is of a beautiful red hue, we have known to be mistakon at 
first sight for a piece of copper-ore. Most of the species of Chlamys 
inhabit Brazil, and none are found out of the western hemisphere. 
The generio characters are:—Head vertical; thorax humped; the 
posterior margin produced in the region of the scutellum ; body some¬ 
what cube-formed; antennae with the basal joint rather long, the 
second very small; tho remaining joints dilated, and more or less 
serrated; labial palpi sometimes forked. 

The remainder of the Chrysomelidn of the first section have the 
antennn long and slender. The genera are Cryptoeephalus, Chorayus, 
Emryope, and Eumolpus. 

The aeoond section, or those in which the head is apparent when 
the insect is viewed from abovo, comprises the genera Colaspis, Podon- 
tia, Phylloeharis, Doryyhora, Cyrtonus, Paropsis, Apamna, Timarcha, 
Chrysomela, Pheedon, and Prasocaris. 

The genus to whioh the name Chrysomela is now restricted, is 
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principally distinguished by the following characters:—Maxillary 
palpi with the terminal joint as large or larger than the preceding 
one, and of the form of a truncated cone, or nearly oval; the elytra 
are separate, that is, not joined at the suture; no sternal projection. 

Upwards of forty species of th» genus have been discovered in 
England. 

C. Banksii is one of the largest species of tho genus : it is rather 
less than half an inch in length, and of a brown colour with a metallic 
lustre; the thorax has an indentation running parallel with and close 
to the lateral margins; the elytra are coarsely punctured; the legs 
and antenna: are ochre-culourod. It is found on nettles in the neigh¬ 
bourhood of London and elsewhere, but is rather local. C. sunguino - 
lenta is about three-eighthB of an inch in length, and of a dull blue- 
black colour; the elytra are rather rough, C. Graminis is about the 
same size as the last, and of a bright-green colour; this species is 
abundant in various parts of Cambridgeshire. C. polita is about a 
quarter of an inch in length, and very glossy ; the head, thorax, and 
legs are green, and the elytra are of a rcddish-ochre colour. This 
species. is very common in marshy situations. C. cerealis is about the 
same size os C. sanguinolenta. This is one of the most hoautiful spe¬ 
cies of the genus. It is tolerably common in Franco and Germany, 
but till found on the summit of Snowdon (about twenty years ago), 
wns scarcely known as a British insect. It is very glossy; tho legs, 
antenna:, and under parts are blue; the elytra are adorned with 
longitudinal stripes of blue, green, and red; and the same colours 
are observed on the head and thorax. C. Qoettingensis is of a purple 
colour, and the elytra are veto finely punctured. This sx>ecies is very 
common in chalk districts. [Cyclica.] 

CHRYSO'PHILA, a genus of Dipterous Insects. [Lf.ptides.] 

CHRYSO'PHORA, a genus of Coleopterous Insects pf tho section 
Lamellicomia and family Xylophili. The princix*il generic characters 
consist in the immense size of the hind legs of the males. The sternum 
is produced into a somewhat pointed process between the second pair 
of legs; the posterior thigh of the male is very thick; tho tibia: are 
curved, and produced at tne apex internally into a long bent process; 
the hind legs of the female are thick, but comx>aratively short, and 
the hinder tibia: are abruptly terminated; the outer claws of all the 
tarsi are larger (in both Bexea) than the inner ; thoy differ in tho male, 
however, in being broader than in the female, and those of the ante¬ 
rior pair of legs are bifid; their outer claws are very long, and the 
insect has the power of bending them under so as to fix their points 
beneath a projection of tho fourth joint of the tarsus : they are pro¬ 
bably usod for clinging to the slender branches or leaves of trees. 

But one species of this genus is known— C. chrysochlora. It is of a 
rich metallic green colour; tho head, thorax, and scutellum are sha- 
greened ; the elytra are rugose throughout; the tibia of the hind leg 
is of a brassy or copxxr-like colour; all the tarsi are blue-black. Tho 
length of the hind leg of the malo exceeds that of the body, which is 
about one inch and a half; the female is rather less. This beautiful 
insect inhabits Venezuela. 

CHRYSOPHRYS, a geuus of Acanthopterygious Fishes belonging 
to the family Sparidn. Tho body is deep, compressed; dorsal fin 
single, the rays x>artly spinous,, the posterior rays flexible; teeth of two 
kinds, six incisors in each jaw, conical, with rounded and oval molar 
teeth in four rows above and throo rows below; cheeks and operculum 
with scales; brachiostegous rays six. 

V. aural a, Gilt-Head, is one of the fislieH most abundant in the 
Mediterranean. From Gibraltar it is found as far south as the Cape 
of Good Hope, and northward along the coast of Franco and Spain. 
It has been rccontly taken on the British coasts. These fishes were 
so called by the Greeks on account of their golden-coloured eye¬ 
brows. Thoy are said to sx>awn in tho summer : their food consists 
of molluscous and testaceous animals. Tho Oilt-Itead has peculiar 
rounded teeth. The body is deex>est at the commencement of tho 
dorsal fin. The head short and elevated ; the back silvery gray, 
shadod with blue; the belly like polished steel, with longitudinal 
gold-coloured bands on the sides; the fins are a grayish-blue; tho tail 
darker; the dorsal and anal fins appear os if placed in grooves from 
the rising edges of the scales on each side. This fish sdldom exceeds 
12 inches in length. 

CHRYSOPHYL'LUM, a genus of Plants belonging to the natural 
order Sapotacea >. C. Cainito yields a West Indian fruit commonly 
called the Star-Apple. Like the rest of its kindred it abounds in a 
swoct harmless milky juice, that flows most copiously when the tree 
iH beginning to mature its fruit, which grows on a moderately-sized 
spreading tree with very slender flexible branches. The leaves are 
dark-green on their upper surface, and ore covered beneath with a 
remarkably satiny ferruginous pubescence. Tho flowers grow in 
small i>urplish bunches, and are succeeded by a round fleshy smooth 
fruit, resembling a large apple. In the inside it is divided into ten 
cells, each containing a black shining rhomboidhl seed, and surrounded 
by a white, or sometimes purplish, gelatinous pulp, traversed with 
milky veins, and of a very sweet agreeable flavour. In an unri[m 
state the taste is said to be astringent and unpleasant. When cut 
across, the seeds, which are regularly disposed round the axis of the 
fruit, present a stellate figure, from whence the name of Star-Apple is 
derived. There is a smaller species, which produces the fruit called 
the Damson-Plum. The tree is common in the hot-houses about 
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London, and is veil represented in a fruit-bearing state in Sloane’s 
* Jamaica,' plate 229. 

CHRYSOPLE'NIUM, a genus of plants belonging to the natural 
order Sarifragacece. It has a 4-fid half-superior calyx, no corolla, 8 
stamens (rarely 10), 2 styles, a 1-celled capsule vith two bosks opening 
in the form of a cup. There are two species of this genus found in 
Oreat Britain, and known under the name of Golden Saxifrage. One 
is C. altemifolium, and is characterised by alternate leaves. It has an 
erect stem 4 or 5 inches high, with umbellate, nearly sessile, deep 
yellow flowers. It is a native of boggy places. C. oppoeitifolium has 
opposite leaves. The stem is decumbent and straggling, about 6 
inches long. The flowers are paler and more scattered than in the 
last species. The leaves are usually glabrous, but sometimes they are 
slightly hairy. It is a native of damp shady places. (Babington, 
Manual of British Botany.) 

CHRYSOPHASE. [Agate.] 

CHRY'SOPS, a genus of Dipterous Insects of the family Tabanidre. 
Characters:—Head hemispherical; an tenure elongated, second joint 
nearly as long as the first, both covered with fine hairs; third joint 
equal in length to the first and second taken together, And having five 
false joints or divisions; eyos of a golden green colour, with purple 
lines or spots. 

Upwards of thirty species of this genus have been discovered. 

C. cacutiens is a British form. It is rather larger than the common 
house-fly, the expanded wings measuring about two-thirds of an inch. 
It is black; the male has a yellow spot on each side of the first seg¬ 
ment of the abdomen; the female, in addition to these spots, has the 
second segment yellow, with'two diverging black lines in the middle; 
the wings are whitish ; tho anterior border is broadly margined with 
black, and there is a broad block band hear the middle : tho wings of 
the male are nearly all black. 

Most persons undoubtedly have been troubled more or less with 
the insect above described when walking in the country, especially in 
the neighbourhood of water. Three or four will sometimes settle on 
us at the same time, and if on the arm their presence is soon discovered 
by a sharp prick, caused by their thrusting the proboscis through the 
sleeve; the bite however is not venomouB, and for the slight pain 
caused by it we are repaid by a sight of the little insect. Nothing can 
be more beautiful than its largo eyes, which seem to reflect all the 
colours of tho rainbow: they may be described as green with purplo 
spots, but the green varies to golden and red hues in certain lights. 
When it first settles, this fly is not easily caught, but it soon becomes 
so engaged in its occupation that it may almost be touched before it 
will move. 

CHUB. [Leuciscds.] 

CHUSITB, a Mineral found by Sausaure in the porphyritio rocks 
near Limburg. It occurs massive, granular, translucent, and of a 
greasy lustre. Dr. Thomson refers it to Chrysolite. 

CHUSSALONGA. [Eupatokium.] 

CHYDORUS, a genus of Entomostracous Crustacea belonging to 
the section Branchiopada, the order Cladocera, and the family 
Lynceidce. The species are nearly spherical in shape; the beak is 
very long and sharp, curved downwards almost into the shape of a 
crescent; the inferior antenme are very short. There are two British 
species- 

C. sphcericus, Baird ( Lynceus sphtsricus, Muller; MonoculusspJuericus, 
Gmelin; Chydorus MilUeri, Leach). It is very common in ponds and 
ditches all the year round. It has a round smooth shell, of an olive- 
green colour, slightly ciliated on the anterior margin. Through this 
shell can be seen its convoluted intestine. The eye is areolar, and the 
black spot accompanying it large. It rather rolls than swims through 
the water. 

C. glohosus, Baird, has a more globular shell, and is six times larger 
than the last. The shell is of a reddish hue, and has a large irregular 
dark band running aoross the centre of the shell. It is not so common 
as the last species. 

CHYLE (xuAJj), the product of digestion formed by the action of 
the pancreatic juice and the bile on the chyme in the duodenum. 
[Digestion.] 

CHYME (xvfi6s), the product of digestion formed by the action of 
the stomach on the food. [Digestion.] 

CIC AD ARIAS. [Homoptera.] 

CICADE'LLA, Latreills (Cercopidce, Leach), a family of Insects of 
the order Hymenoptera and section Oicadarice. This family is syn¬ 
onymous with the Cicada Ranatra of Linnaeus. The species may be 
distinguished from those of allied groups by their having the antennal 
situated between the eyes. These insects are generally small, and leap 
by means of their hind legs. The genera may be arranged under two 
heads or sections. 

1. In the first section the head is hidden by the pro-thorax, which 
is always very large, generally muoh humped, and has the posterior 
portion produced over the abdomen, sometimes so as to completely 
cover that part, or even extend beyond its apex; the antennae are 
very small,-and inserted in a cavity on the head. To this section 
belong the genera Membracis, Tragopa, Domic, Bocydium, and 
Centrotus. 

There are perhaps no insects more remarkable in structure, and 
whose appearance is more grotesque, than most of the species of, this 


Fig. 1. Bocydium gnleritum. a, Natural length. 
Fig. 2. Bocydium linlinuabuliferum. b. Natural lcngl 


group. Their peculiarity arises from the great development of the 
pro-thorax: this part is sometimes so large as greatly to exceed in 
size all the other ports taken together. We have selected for illus¬ 
tration two species of the genus Bocydium, as being the most 
remarkable; one of these is the Bocydium tintinnabvliferum. In this 
species the thorax is black and glossy; the posterior part is elongated 

and pointed, and 
from the disc 

Fig. 1. /there arises a ver- 

tical appendage, 
the summit of 
which bears four 
( \ slender horizontal 
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Fig. 1. Bocydium gnleritum. a, Nuturnl length. lour; the posterior 
Fig. 2. Bocydium tintiunabuliferum. b, Natural length, part is elongated; 

the disc is elevated 

into a process which is at first compressed, but at tho summit becomes 
dilated into a broad angular moss, and throws out a flattened portion, 
which suddenly bends downwards towards tho body, and then runs 
parallel with it. The wings are transparent, with the exception of 
the basal and apical portion of the upper ones. The principal dis¬ 
tinguishing characters of the genus Bocydium oonsist in the elytra 
being wholly or partially exposed, that is, not covered by the pro¬ 
thorax ; and the posterior prolongation of the pro-thorax norrowod 
and pointed. 

Of the genus Centrotus two species are found in England; the 
more common species is Centrotus comutus. This little insect is 
found on the leaves of the hazel and other shrubs, in the early 
summer months. It is about one-third of an inch in length, and of a 
brown colour; the pro-thorax is prolonged posteriorly (this part is 
compressed and pointed, and extends nearly to the apex of tho 
abdomen), and the sides are dilated, and form two horn-like pro¬ 
jections : a character from which the insect has recoived in France 
the name of ‘ le petit Diable.' The wings are brownish and semi¬ 
transparent. In this genus the wings are exposed, as in the last, 
but the species differ in having a visible scutellum. 

2. In the second section of the Oicadelhe, the head is on a line with 
the upper surface of the pro-thorax, or nearly so; the latter part is 
of moderate size, and without the extraordinary processes which 
characterise the former division—the wings are consequently always 
entirely exposed; the scutellum is distinct and of a triangular form. 
To this division belong the genera dictation, Lcdra, Ciccns, Cercopie, 
Eulopa, Euplex, Penthimia, Jassus, Tetligonia, and some others. 

Of the genus Cercopie (Latreille) we have many species in this 
country. They are all small. The largest and most beautiful of the 
British species is the Cercopie vulnerata. This insect is about one- 
third of an inch in length; black; the upper wings are obBcure, and 
have each two huge red spots (one at the base and another in the 
middle), and a fascia of the same colour near the apex, the black 
and the red being about equally divided; the under wings are trans¬ 
parent This species is not uncommon in various parts of the country, 
and is found on the herbage in woods. Cercopie spumaria is one of 
the most common insects we have, being found in abundance on tho 
various plants in our gardens. It is sometimes called the Frog- 
Hopper, from its habit of leaping when approached. Its colour is 
brown, the under wings are transparent, the upper wings have two 
white spots, one in the middle and another towards the apex. The 
larva in form resembles the perfect inseot, except that it is destitute 
of wings; it is soft and of a greenish colour, and is always found on 
the leaves of plants, inclosed in a frothy liquid, with which it surrounds 
itself, probably as a' protection against the sun's rays. This frothy 
liquid is commonly known in England by the name of Cuckoo-Spit, 
and in Franoe it u oalled Crachat de GrenouiUe. The pupa differs 
only from the larvae in having rudimentary wings; the perfect insect 
is about three-sixteenths of an inch in length. 

The characters of the genus Cercopie are:—Antennae with tho 
third joint conical, and terminated by an inartioulate seta; head 
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furnished with ocelli This genus was established by Fabrioius, and 
has lately been subdivided. The insect lost described belongs to 
one of these sub-genera ( Aphrophora of Gerntar), in which the 
head has the posterior margin concave, and the ocelli are more 
widely separated than in the genus Cercopis as now restricted. The 
characters of some other Bub-gencra will be found in a paper by Mr. 
Lewis, in the first part of the ‘ Transactions of the Entomological 
Society.’ 

The genus Circus differs from Cercopis principally in the species 
having the seta of the antenme articulated, and composed of five 
joints; the anterior part of the head usually projects. 

CICELY. [Mykrhis.] 

CICE'NDIA, a genus of plants belonging to the natural order 
Gentianacece. It has a 4-parted funnel-shaped corolla, without glands 
or any corona, eventually twisted over the capsule; the calyx 4-lobcd, 
tubular; the stamens 4; the anthers erect, not twisted; the 
stigma capitate, undivided;' the capBule single, or imperfectly 2-culled. 
The species of this genus were formerly referred to Gentiana and 
Exaeum. 

O. hyeeopifolium has an horbaceous stem 4-sided, with the angles 
slightly winged ; the flowers 8 or 8 together in axillary whorls, each 
furnished with a linear spathulato bract; the calyx 5-cleft, permanent, 
and closely embracing the base of the mature capsule. This is a 
common plant in many parts of the East Indies, and, like the whole 
of the order to which it belongs, the plant possesses a bitter principle, 
though not so intense as some of its allies. It is employed by the 
natives of India as a stomachic, and is administered in the form of 
docoction or powder. In addition to the tonic action, it is said to act 
as a laxative. 

C. JUiformis (Exacum flliformt of Smith and others) has the calyx 
4-lobed, half-tubular, udpressed to the subglobose tube of the corolla ; 
lobes ovate, acute; stem thread-shaped, forked; flowers solitary, on 
long stalks. It has yellow flowers, and is a native of Europe. It 
is found in damp sandy places in England and Ireland. 

In their cultivation the species of Cicendia require the satno 
treatment os Gentians. 

(Rabington, Manual; Lindley, Flora Mcdica.) 

CICE'R, a genus of Leguminous or Fabaceoua Plants allied to 
the Vetch. A 5-lobed calyx which projects on the upper side, and 
nn inflated 2-seu<led pod with tuberculated soeds, give its character. 
One species, dicer arielinnm, the Chick-Pea, a native of Egypt and 
the Levant, is cultivated in the south of France for its seeds, which 
bear a striking resemblance to a ram’s head. They have for ages 
been a common food in the eastern parts of tho world, but their 
taste is unpleasant to Europeans. It is an annual, and bears palo 
violet solitary flowers. Two or three other species are known to 
botanists. 

The most remarkable circumstance about O. arietinum is, that 
during the heats of summer its loaves and stem exude little viscid 
drops, which, on evaporation, leave behind crystals, nearly pure, of 
oxalic acid. Its grateful refrigerating qualities are owing to this 
acid. Persons who walk through the fields where it grows, with 
common leather shoes, find them destroyed by the acid. 

CICHORA'CKAS, one of the primary subdivisions in tho system of 
Jussieu of the natural order Composite. It is characterised by the 
absence of albumen in the seed; the soeds are erect, the corollas 
ligulate, the juice milky. - The plants included under this division by 
Jussieu bolong to De Candolle’s Ligulijlorce. The Cichoracece in their 
anatomical structure closely resemble the Campanulacete; they also 
resemble that order in their physical properties. Both orders pro¬ 
duce a milky juice, possessing in some species powerful medical 
properties. This juice in the Cichoracew has a bitter and astringent 
taste, and possesses narcotic properties. It iB found in the Cichorium 
Jntybus, the common Succory [Cichorium], and in the.cultivatcd and 
wild Lettuce. [Laotuoa.] From the latter plants the juico has been 
obtained under the name of Lactucaricum, and used as a narcotic, 
instead of opium. Many of tho species of Cichoraceas secrete starch 
in large quantities, and are used as articles of diet, as the Endive, 
Scorzonera, Tragopogon, or Salaafy, Ac. The root of the Dandelion 
(Taraxacum Dens Leonti) is usod as a tonic and purgative, and has 
been recommended in disorders of the stomach. [Lbontodon.] 
The British genera of Composites belonging to this division are as 
follows:— 

Section I. Laptanece. 

Laptana. 

Section II. Hyoteriden. 

• Amoterit. 

Cichorium. 

Section III. Hypocharidece. 

Hypocharis. 

Aehyrophorus. 

Seotion IV. Scortonereee. 

Thrincia. 

Leontodon. 

Opormia. 

Tragopogon. 

Picris. 

Helminthic. 
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Section V, Lactucece. 

Lactuea. 

Leontodon. 

Barhhausia. 

Crepis. 

Sonchus. 

Mulgedium. 

Section VI. Jlieraceie. 

Hicracium. 

Tho geographical distribution of Cichoraceas is generally similar to 
that of Composite, but they are found in greatest numbers in oold 
climates, and in this respect are the representatives of the Cory m- 
bifertt, which are most abundant in hot climates. [Corymbifer*.1 

(Lindley, Natural System; Babington, Manual of British Botany .) 

CICHORIUM, a genus of plants belonging to the tribe Cichoracett! 
and the natural family Compositas. The species are known by the 
common names Chicory, Succory, and wild Endive. De Theis 
derives the name from Chikouryeb, stated by Korsksil to be the 
Arabic name. The name Endivia seems to be derived from another 
Arabic name, Hindibeh. The genus Cichorium consists of only a few 
species found in the temperate parts of Asia, the Mediterranean 
region, and in Europe. It has a double involucre, of which the 
exterior is 5- and the interior 8-leaved, with tho leaflets united at the 
base; pappus crown-like, formed of many pales:, shorter than the 
achenium. Receptacle naked or pitted. Flowers bluo. 

C. lntybus, found in uncultivated places, dry pastures, and roadsides 
in Europe, has two or more heads of flowers, crowded, sessile or 
stalked, floral leaves lanceolato, subamplexicaul, broader at the base, 
pappus much shorter than the achenium. 

C. Endivia, the Common Endive, cultivated throughout Europe, is 
supposed to have boon introduced from India, where it is well known 
by its name of Kosnee. This species, like tho former, has two or 
more heads, sessile or Btalkcd, but with the floral leaves broad-ovate, 
cordate at the base and amplexicaul, pappus four times shorter than 
the achenium. [Chicory ; Endive, in Arts and Sc. Div.] 

CIOTNDE'LIDAS, a family of Coleopterous Insects of the section 
Adephaga and sub-section Geodephaga. The true Carnivorous Beetles 
are included in a large section called Adephaga, all the species of 
which group may be distinguished by their having six palpi. The 
section Adephaga is divided into two sub-sections, tho Geodephaga 
and the Hydradephaga. Tho former obtain their subsistence on tho 
land,and the latter in the water. The structure of the insects in 
these two groups, in order to suit them to thoir habits, is therefore 
of necessity essontially different (as far os secondary characters of 
form, Ac., are concerned), tho former being formed for running and 
the latter for swimming. In the number of joints to the tarsi 
(which is always five), and the antennie (which is cluven), and the 
parts of tho mouth, they arc however alike; these latter ore 
generally considered primary characters. To make ourselves more 
clearly understood, we may compare tho section Adephaga among 
Beetles to the Carnivora among the Mammalia ; the Geodephaga to 
the bears, weasels, dogs, and cats; and the Hydradephaga to the 
seals and otters. We may “again carry our simile further by com¬ 
paring the Cicindelidcr to the cats or tigers, the beetles belonging to 
this family being pro-omincntly voracious. 

The Cicindelidcc are dividod into two groups—those species in 
which the emargination of the mentum is furnished with a tooth or 
pointed process in the middle, aud those in which this process is 
wanting. To the first group or section belong the genera Manticora, 
Platycheile, Megacephala, Oxycheila, Iresia, Cicindela, Dromica, 
Euprosopus, and Ctenostoma; and to the second section belong tho 
genera Therates, Tricondyla, and Colliurus. 

The typical genus of tho family we are treating of is Cicindela, 
and in this genus, as is generally (if not always) the case in typical 
genera, the species have a wide geographical range, and are very 
numerous. Taking Dejean’s ‘ Catalogue 5 ns our guide, we find the 
genus Cicindela containing upwards of 200 specios, and the number 
of species contained in all the other genera taken together is about 
forty. The species of Cicindela are found in evory quarter of the 
globe, whereas the other genera mentioned are very local; they are 
all extra-European, some being entirely confined to Africa, several to 
South America, and others to India. 

The technical generic characters of Cicindela areLabial palpi 
moderately long, in this respect not exceeding the maxillary palpi; 
last joint of all the palpi truncated at the apex, and about the same 
width as the preceding joints; three basal joints of the anterior 
tarsi dilated in the males, and covered beneath with a velvet-like 
substance. 

As regards the form, the most striking character of the Cicindela: 
is the great projection of the eyes; the jaws are very long and 
sharply pointed, and furnished on the inner side with three tooth¬ 
like processes; the head is generally equal in width to the thorax, 
or sometimes exceeding it; the thorax is either somewhat cylindrical 
or rather depressed and nearly square, and is transversely indented 
before and behind. The elytra are generally rather depressed, and 
almost double the width of the thorax; the legs and antennee are 
long and slender. 

The colouring of the Cicindela ia generally rich and metallio; the 
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upper eurface is usually more or leu shagreen ed, and hence is not 
glossy; the under surface ia glossy, and generally sparingly covered 
with hairs of a pale colour. 

With respect to their habits, it has been before remarked that the 
Cicindela are extremely voracious ; we may add, they are very 
active, and almost always take to the wing when approached, and 
hence are caught with difficulty; their flight is however short. The 
situations which they inhabit are generally sandy plains or heaths, 
and sometimes the sea-shore or the shores of rivers, Ac.; but some oL 
the other genera of the Cicinddida, from their form and colouring, 
appear to be more particularly adapted to these last-mentioned 
situations. 

Six species of the genus Oicindda have been found in England, of 
which the most common is Cicindela campeetrie. This insect is 
found more or leas abundantly throughout the country, and is very 
common in the neighbourhood of London; it is rather more than 
half an inch in length, and of a bright green colour; the anterior and 
posterior margins of the thorax, the legs, and the basal joints of the 
antennae are of a rich copper-colour; & under aide,of the body is 
glossy and of a blue-green colour; the wing-cases are each adorned 
with six cream-coloured spots, one on the shoulder or outer angle, 
another at the apex, three on the outer margin at nearly equal 
distances apart, and one on the disc, a little lower down than the 
third marginal spot from the shoulder. 

The larva of this insect is very well known, and may be found 
almost at any time during the summer in sandy situations. It lives 
in cylindrical burrows, varying from six inches to a foot in depth, 
these burrows being excavated by itself. Like the perfect insect, it is 
very voracious, and in flne weather may be seen with its head on a 
level with the surface of the soil, lying in wait for any insect which 
may happen to crawl over its celt Its form is remarkable: the head 
is very large and slightly concave; the jaws are also large and curved 
upwards; the body is furnished with six legs, attached to the first 
three segments, and is humped near the middle of the back, at which 
part thore ore two tubercles, each of which is furnished with a horny 
hook; these hooks and the body being naturally of a bent shape, 
enable the animal to sustain its position at the top of the cell, or to 
ascend and descend very quickly: the concave head and the recurved 

mandibles form a 

( kind of natural 
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Fig. 1, Cicindela campeetrie. Fig. 2, anterior tarsua +t,„ f part Q ( t jj a 
of the male. Fig. S, anterior tarsus of the female. . . 

Fig. 4, labrum of another species of Cicindela. Fig. 4, 

mentum of the same; a a, labial palpi. Fig. 6, man. dtsjmmtion of the 
ble. Fig. 7, maxilla; a, external maxillary palpi; markings,namely, 
4, internal maxillary palpi. Figs. 8, B, 10, 11, and 11, * lunmar spot at 

wing-cases of five different species of Cicindela, to show the shoulder, .a 

the variation in the markings. bent fascia in 

the middle, and 

another lunular spot at the apex of the elytron, is that which is 
moat commonly found in the species, and the most oommon colour 
is brownish-bronze; such is the oolour of C. maritima, C. riparia, 
and 0. eylvicola the latter sometimes varies to a green hue. „ 


In some exotic species of Oicindda the elytra are adorned with 
numerous spots; eleven is the greatest number we have found; of 
these, however, three or four are often obliterated, and the others are 
joined (two or three together) so as often to form three irregular- 

shaped oblong dashes or fasdee. 

In some instances the markings run one into the other, so that 
there is more white than ground-colour; and in one species, now 
before us, the wing-cases are entirely white. These markings vary hut 
slightly in individuals of the same aperies. 

The Cicinddida, in most arrangements of insects, form the first 
family of the Coleoptera. 

CICONIA (Brinson), a genus of Birds belonging to the family 
Ardeidte, and including the aperies popularly oalled Storks. The 
genus has the following characters;—Bill long, straight, subcylindri- 
cal, in form of an elongated eone, pointed, trenchant, butt (arote) 
rounded, of equal height with the head; lower mandible a little curved 
upwards. Nostrils slit longitudinally in .the horny substance of the 
bill, placed near the base. Eyes surrounded with a naked space, 
which does not communicnte with the bill; the face, the space round 
the eyes, or a port of the neck, often naked. Feet long; three toes 
forward, united by a membrane up to the first joint, the posterior too 
articulated on the same level with the others; nails short, depressed, 
without dcntilations. Wings moderate; the first quill shorter than 
the second, which is rather shorter than the third, fourth, and fifth, 
which are the longest: (Temminck.) 



Bill of Stork. 

M. Temminck observes that the Storks live in marshes, and feed 
principally on reptiles, frogs and their spawn, as well as fishes, small 
mammiferous animals, and young birds. They are, in all the coun¬ 
tries of the world where they occur, a privileged race on account of 
their utility and of the havoc they make among noxious animals. 
Their migration, takes place in great flocks: they ore easily tamed. 
The moult is autumnal. The soxes do not differ. All the species 
make a clattering noise with their bills. 

The species best known are the White Stork (Ciconia alba), and 
the Block Stork (C. nigra), both of which are British birds. - Wo 
select the former as an example of that part of the genus which con¬ 
sists of the Storks properly so called. 

The White or Common Stork is the TJtKafryis of Aristotle 
and the Greeks; Ciconia of the Romans; Cicogna, Cicogna Bi¬ 
anca, and Zigognin 
of the Italians; 
Cieogne and Ci- 
gngne Blanche of 
the French; and 
Weisser Storch of 
the Germans. 

C. alba (Ardea 
Ciconia , Montague), 
the White Stork, 
or-Common Stork. 
It has the bill 
straight, smooth ; 
naked skin of tho 
cheeks very small, 
and not communi¬ 
cating with the bill. 
Plumage white. 
Head, neck, and 
all the parts of tho 
body, pure white; 
scapulars and the 
wings black; bill 
and feet red; naked 
skin around the 
eyes block; iris 
brown. Length 3 
feet 5 or 6 inches. 

Young.—-The tar¬ 
nished block of the 
wings is tinged with 
brown in the young 
Common Stork (Ciconia alba). birds, and the hill 

of a reddish-black. 

Habits, Food, Reproduction, Ac.—Assured by the kindness with 
which it is treated, in requital for its servioos in clearing the land of 
dead as well as living nuisanoes, the White Stork approaches the 
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dwellings of man without fear. In Holland and Germany especially, 
the bird is treated as a welcome guest, and there, as indeed elsewhere, 
it annually returns to the nest which has oradled many generations, 
on the steeple, on the turret, bn the false chimney that the Hollander 
has erected for its site, in the box, or on the platform which the 
German has placed for its use. The Btump of a decayed tree is some* 
times chosen by the bird, and the nest is made of sticks and twigs, on 
which are laid from three to fire cream-coloured or yellowish-white 
eggs, about the size of those of a goose. The incubation continues 
for a month, at the expiration of which period the young are hatohed, 
and carefully attended to by the parents until they are fully feathered 
and able to procure food for themselves. Frogs, lizards, snakes, and 
other reptiles, mice, moles, worms, insects, eels, the young of ducks 
and other waterfowl occasionally, and even partridges, according to 
M. Temminck, are devoured by these birds. In the continental towns 
domesticated Storks, which have been taken from the nest when young, 
may be often soon parading about the markets, where they are kept 
as scavengers to clear the place of the entrails of fish and other offal, 
which they do to the satisfaction of their employers. 

Geographical Distribution.—The arrival of the Stork in Europe 
takes placo in tho spring. In Seville it is very common; but, accord¬ 
ing to the Prince of Oanino, it is very rare and only an accidental 
visitor near Rome. Though bo common in Holland, it very rarely 
arrives in Britain. The general drainage of our marshos may have 
something to do with this, but is hardly sufficient to account for so 
striking a difference in the migratory distribution of the bird, more 
especially as it proccods to higher latitudes; for it regularly visits 
Sweden and the north of Russia, and broods there. The winter is 
passed by the bird in the more genial climates of Asia, and in tho 
northern part of Africa, Egypt especially. Those who have soon 
these birds in the act of migration, speak of their numbers as very 
large : thus Bclon remarks, that the Storks are never seen in flocks 
except when they are in the air; and he relates how, being at Abydos 
in the month of August, a great flight of Storks camo from tho north, 
and when thoy reached the commencement of the Mediterranean Sea 
they there made many circuitous turns, and then dispersed into 
smaller companies. When Dr. Shaw was journeying over Mount 
Carmel he Baw the annual migration of those which had quitted 
Egypt; and he states that each of the flocks was half a mile in 
breadth, and occupied three hours in passing over. They have been 
occasionally seen in considerable numbers in Great Britain, but the 
instances in which they have been killed are fow. 

Utility to man.—The utility of this bird to man in clearing away 
noxious animals and filth has given it a claim to protection, that has 
rendered it quite at its ease in his presence wherever that protection 
has been affordod. 

G. nigra (Ardea nigra), the Black Stork, Cigogne Noir of the French. 
Like the last this species is a migratory bird. It passes the winter in 
the southern parts of Europe, and in spring advancos to high northern 
latitudes to spend the summer. Mr. Yarrell says that he can make 
out only four authentic instances in which this bird has boon shot in 
England. 

M. Temminck remarks that all those gigantic species of foreign 
Storks arranged by systematists under the name of Mycteria, have the 
same external characters with tho European Storks, the same manners 
and the some habits, and he further refers to the fact that Uliger in 
his ‘ Prodromus ’ has givun his opinion that the genera Mycteria and 
Ciconia ought to be united. 

Mr. Selby, after giving the characters of the genus Ciconia, says, 
“My readers will observe that these generic characters are not 
applicable to all the species of the genus Ciconia, of Bechstcin, Cuvier, 
Temminck, and Wagler, but only to that group of which C. alba may 
be considered tho type. Tho larger species, namely, C. Marabou, 
Argala, Mycteria, Ac., seem to me possessed of characters sufficiently 
distinct to warrant such a separation, a fact indeed admittod by the 
necessity under which these authors have found themselves of sub¬ 
dividing their genus into sections.” 

Of these, the three gigantic species of Stork remarkable for the 
comparative nakedness of the head and neck, a kind of pouch which 
hangs externally in front of the neck, and a sort of vesicular apparatus 
or portion of skin at the back of tho neck which can be inflate^ by 
the bird, and the greater enlargement of the bill, deserve especial 
notico. These extraordinary and uncouth-looking birds are natives 
of Africa and the eastern parts of Asia, and have only been known to 
modem naturalists within the last fifty or sixty years. 

Ives in his voyage to India (1778) mode known a gigantic grallatorial 
bird, from which Dr. Latham described the Adjutant of tho British 
residents at Calcutta (the Aigala of the natives), with the name of the 
Gigantic Crane. At the same time he noticed the observations made 
by Smeathman, the African traveller, on the habits of a bird seen by 
the latter on the western coast of that quarter of the globe. Gmolin 
upon this information founded a species, Ardea dvbia, and Latham, 
who had figured the bird, and related some additional particulars of 
its habits in the first supplement to his ‘Synopsis' (1787), changed 
the name in his ‘Index Ornithologious * to Ardea Argala. Mr. Bennett, 
who adverts to these points, prooeeds thus: “ Mr. Marsden, in his 
‘ History of Sumatra,* makes mention of a bird, tolled by the natives 
of that island Boorong-Cambing, or Boorong-Oolar, whioh was 


generally believed to be of the same species with the Adjutant of 
Bengal Dr. Horsfield however, in a paper published in the 13th 
volume of the ‘Linntean Transactions,’ separates a Javanese bird, 
which is probably the same with tho Sumatran, as a distinct aperies. 
Subsequently M. Temminck, in his ‘Planches Colorides,’ has shown 
that the African species differs in several essential particulars from 
that of the continent of India, and still more remarkably from that 
of Java and the neighbouring islands. By his figures of the three 
^species, all taken from living specimens, he has bo clearly determined 
their characters that it is scarcely possible they Bhould ever again be 
confounded. In one point however he has himself given rise to a 
different, kind of confusion, that of their nomenclature. They all 
furniBh. in more or less perfection, the beautiful plumes, superior in 
estimation even to those of the ostrich, known by the name of Mara¬ 
bous, from their appellation in Senegal. But those of the Indian 
Bpecies being far superior to the others, M. Tomminck has thought fit 
to transfer to that bird the name of C. Marabou, and to rob it of its 
native appellation, Aigala, which he has bestowed upon the African. 
The consequence of this perversion of their native namos has been 
such as might have been expected. In tho late edition of his ‘ Rfegne 
Animal,’ M. Cuvier quotes the C. Marabou of Temminck, with the 
characters of the Indian bird, as a native of Senegal; while he states 
the O. Argala of the same author, to which he attributes the characters 
of the African species, to be brought from India. Nothing could 
more strongly evince tho necessity of restoring, as Mr. Vigors had 
previously done, in the Appendix to Major Denham’s ‘Travels in 
Africa,’ tho name of Argala to tho Indian, and that of Marabou to 
the African spocies.” 

C. Marabou, Vigors. M. Temminck has clearly pointed out the 
differences between this species and the Indian Argala., The African 



Marabou is less in size than tho Indian Argala, the latter sometimes 
reaching six or oven seven feet in height, whilo the former seldom 
exceeds five feet, even when tho neck is elongated. The bill of the 
Argala is enlarged in the middle, the culmen of tho upper mandible 
and tho edgos of the lower form a curved line from the base to tho 
apex ; in tho Mara¬ 
bou the lines are 
straight and the bill 
is regularly conical; 
the nostrils of tho 
Indian bird are ovate, 
those of the African 
species are oblong. 

The iris of the for¬ 
mer approaches to 
puro white; that of 
the latter is dull- 
brown. The cervical 
or sternal pouch 
often hangs down 
more than a foot in 
the Argala; in the 
Marabou it is much 
shorter. The back 
and wings of tho 
Argala are dull- 
black ; in tho Mara¬ 
bou there is agroenish 
tinge on the black of 
the back, with the 
exception of the 
largor wing-coverts 
and the secondaries, 
which are of a more 
decided black, edged 
more or less broadly 
and distinctly, ac¬ 
cording to the age of 
the individual with 
pure white bands. 

In the young birds'these lost distinctions are imperceptible. In both 
species the bill is inclined to livid yellow in colour, and is more or less 
spotted with black towards the base, as is the head, which is dusky. 
When the bird is at rest the pouch as well as the neck are of a pale 
flesh-oolour, but when it is excited they acquire a redder tinge. These 
parts are sparingly covered with a few scattered brownish hairs, most 
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numerous in the young birds, and resembling down in the early 
stages of its growth. The tail is black; the under parts pure white, 
more especially the under tail coverts, which afford the beautiful 
plumes. These are sometimes of a grayish slate-colour in the Indian 
species; but the white of the African feathers is not so clear and 
brilliant as that of the Indian plumes, to which a decided and just 
preference is given. The natural colour of the legs is dusky black, 
but in living birds these limbs are generally whitened by the dust 
shaken out of the plumage and other excrement. 

Geographical Distribution of the Marabou.—Nearly the whole of 
Tropical Africa to the Cape of Good Hope, where it is not common. 
(Temminck.) Banks of the Nile. (Ruppell.) Neighbourhood of the 
large towns of the interior. (Denham.) Western coast. (Smeathman.) 

Habits, Food, Ac.—Nearly resembling those of the White Stork, 
like which it is privileged, on account of its utility as a scavenger in 
freeing the villages and towns of offensive substances, like its Indian 
congoner. Its omnivorous voracity is well described by Denham. 
Whore carrion and filth are scarce, reptiles, small birds, and small 
quadrupeds fall victims to its appetite. These are usually swallowed 
entire. Smeathman gave to Dr. Latham on anecdote of a domesticated 
individual which roosted very high among the silk-cotton trees, and 
would descry the servants bringing the dishes to the dinner-table, from 
a distance of two or three miles from its perch. It stood behind its 
master’s chair waiting to be fed, and occasionally helped itself, not¬ 
withstanding the guardianship of the servants who carried switches 
to prevent its snatching the meat, which it nevertheless sometimes 
contrived to do : in this wav it had been known to swallow a boiled 
fowl at a single mouthful. Besides the pouch, the skin at the back of 
the neck can be inflated so 'as to have somewhat the appearance of a 
counterpoise to the former. When the sun is shining upon the bird 
we have observed this latter pouch, if pouch it may be called, very 
rominent, apparently from the rarefaction of the air. The bird flies 
igh and roosts high, probably for tho purpose of taking in a large 
area of observation, to enable it to perceive those objects on which it 
feeds. May not these pouches assist, balloonliko, in supporting or 
balancing the great head and bill 1 Living specimens of the White 
and Black Stork, the Marubou, Jabiru, and Amerioan Maguari are 
now in the Gardens of the Zoological Society, Regent’s Park. 

CICU'TA, a genus of plants belonging to the natural order Umbctti- 
fera, the Bub-order Orlhospermea, and the tribe Amminat. It has a 
calyx of 6 leaf-like teeth; the petals obcordate, with an indexed 
point; tho fruit subdidymous; tho carpels with 5 equal brood 
flattened ridges, the lateral marginal; the vittae solitary. 

O. rirosa, tho Water-Hemlock, is a wild poisonous plant found 



Water-Hemlock (Ctcuta virosa). 

1, a flower; 3, a young fruit. 

occasionally by the sides of ditches and ponds. It ia a perennial plant; 
with a large fleshy white root covered externally with fibres, end 


divided internally into Boveral low chambers filled with a milky or 
yellowish juice. The stem is erect, hollow, oylindrical, striated, and 
2 or S feet high. The leaves, especially the lower ones, are decom- 
posed.or throe-pinnated; the leaflets are yarrow, lanceolate, deeply 
and irregularly toothed. The umbels are usually destitute of invo¬ 
lucre, or if they have one it is nothing but a single linear braot; the 
partial umbels have several such bracts. Tbs flowers, which are 
white, have the ordinary umbelliferous structure. They are succeeded 
by globular double fruit, crowned by the style end five teeth of the 
calyx, and showing on each of their oonvex faces five salient simplo 
angles. Its medicinal properties are similar to those of common 
Hemlock [Coviux], but more energetic. Its roots have been miatakou 
by children and country folks for parsnips, and have been eaten with 
fatal consequences. 

CIDARIS, a genus of Star-Fishes belonging to the family Echinidtr. 
It has a globose body; mouth and anus nearly equal; ambulacra 
continuous from mouth to anus, which are both central, the former 
below, the latter above; the spiniferous tubercles perforate, the spines 
of several forms. 

C. papillata, the Piper, is a British species, and is the most elegant 
of our native sea-urohinB, but at the same time the rarest. It is found 
off the island of Zetland. It is always found in company with the 
Tusk (Qadus brosmus), a fish that is never found but on rocky ground. 
It is covered with two sorts of spines; one set long, the other short. 
The longer ones are ordinarily an inch or an inch and a half in length. 
In Zetland it is said they have been caught with the spines a foot long. 

(Forbes, British Star-Fights.) 

CI LIA, in Anatomy, small moving organs found on the surface of 
the tissues of most animals, resembling hairs, and requiring the use of 
the microscope to be distinctly observed. They are mostly found on 
tissues which are in contact with water, or which produce fluid 
secretions. They are constantly in a state of active movement, and 
impart to the fluid with which they are in contact the same motion. 
This is called vibratory or ciliary motion. Tho beBt time for 
observing Cilia with the microscope is when their movement begins 
to slacken. Their figure is generally that of slender conical or some¬ 
times flattened filaments, which are broad at the base or root and 
gradually taper to the point. Their Bize differs greatly on different 
parts of the same animal. “The largest I have measured,” says 
Dr. Sharpey, “ are those on the point or angle of the branchial lamina! 
in the Buccimum undatum ; they are at least 5 >jj of an inch long. I 
have not attempted to determine the exact use of the smallest, but 
Purkiuje and Valentin state it at 0.000075 of an inch, while they make 
the largest tney have met with only 0'000908 of an inch, which is 
considerably less than I have found them; but they had no oppor¬ 
tunity of examining marine animals, in which generally speaking the 
largest cilia are met with. In the sea-mussel tho darker coloured 
cilia are about f ,j, s of an inch long, the others considerably less.” 
The substance of the Cilia is for the most part transparent and colour¬ 
less, in some however a slight colouring may be observed. They 
assume also various forms, and Ehrenberg has described oompound 
Cilia in the Infusoria. In the Ciliogrado Medusa the Cilia consist of 
rows of brood flattened organs, each of which is made up of several 
simple filaments joined together by a connecting membrane through¬ 
out their whole length. In most cases tho Cilia are arranged in 
regular order. On the gills of the mussel they are placed in straight 
rows; in many of the Infusoria they are arranged in circles or spiral 
lines. In some instances they are erect, but in others they are placed 
at right angles to the surface on which they are seated. 

The movement of the Cilia is not very rapid, and may be easily 
observed with a lens of A inch focus. Their most obvious movement 
is of a fanning lashing kind, the Cilium being bent in one direction 
and returning to it again. In addition to this movement Professor 
Quekett detected another in the Cilia of the gill-rays of the common 
mussel. This consists of a slight movement of the Cilia on themselves, 
each Cilium turning on its own axis through the space of a quarter of 
a circle, with a movement like that of the feathering of an oar in 
rowing. This observation of Mr. Quekett’s is of importance, as it 
explains how it ia that the Cilia are capable of propelling bodies over 
their points which oould not be effected by the first-observed up and 
dojvn movement. When the surface of sp organ is examined on 
which are seated a large number of Cilia, a wave-like motion in the 
whole is observed, which arises from the regularity with which each 
Cilium is affected with the movement. 

The Cilia were first observed as present on the external surface of 
the bodies of infusory animalcules. Leeuwenhoek seems to be one of 
the earliest observers who described the presence of the Cilia in 
animaloules. In his ' Continuatio Arcanorum Natures ’ he describes 
in many places the nature of the Cilia in the common polygastrio 
animalcules as well as in the wheel-animalcules. He also pointed 
out the probable use of these organs, for he says, “ Moreover it is 
necessary that these animals and in general all suoh as are fixed and 
cannot change their place, should be provided with an apparatus for 
stirring up motion in the water, by which motion they obtain any 
matters that float in the water for their nourishment and growth, and 
for covering their bodies.” Since the period that Leeuwenhoek 
wrote they have been observed in almost every species of Infusoria, 
and seem to be the active organs by means of which those animals 
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more from place to place and carry their food into their stomachs. 
In the Polypea they are found in great numbers covering the surface 
of the tentacula by which these animals obtain their food. Although 
they have not been observed on the full-grown Spongea they have been 
described by Dr. Grant as existing upon the ova of these animals 
before they become fixed. Though not abundant in the Acalepha, 
they have been seen by Dr. Grant and others in the Bertie pileus and 
other Medium. Dr. Sharpey has observed them in the various forma 
of the Echinodermata, and also in the Annelida. In the Mollusca 
they are very abundant, and one of the best means of examining these 
organs is afforded by the common mussel. Till within a recent 
period it was supposed that Cilia were confined to the Invertebrate 
classes of animals, or at least the observation of .their existence to any 
extent in the Vertebrata was very limited. One of the earliest obser¬ 
vations of their presence in Vertebrate animals was by Steinbuck, a 
German anatomist, who found them upon the gills of the Salamandor. 
Within the last few years Purkinje and Valentin have devoted much 
attention to tho subject, and havo found that Cilia exist vory 
generally on the moist surfaces of the membranes of all the higher 
animals. The systems of organs on the surface of which Cilia have 
been detected are as follows :— 

1. The Surface of the Body.—In this situation Cilia have been 
detected in the Infusoria, Polypi, Medium, Actinia, Echinodermata, 
and in the larvae of the Batrachian Reptiles. 

2. Tho Respiratory System.—Cilia have been detected in the lining 
membrane of tho air-passages of roptiles, birds, and Mammalia, in the 
gills of the larva; of the liatrachia, and on those of tho Mollusca and 
Annelida. Those on the external surface of the Infusoria, Polypes, and 
Medusa must also be regarded as belonging to the respiratory system. 

3. Alimentary System.—They are found in the mouth, throat, and 
gullet of Reptiles, in the entire alimentary canal of Mollusca, in the 
stomach of the Aetenas, Ac. 

4. Reproductive System.—Ciliary movements havo boen observed 
in the mucous membrane of the Fallopiun tubes, in the uterus and 
vagina of Mammalia, and in the oviduct of Birds and Reptiles. A 
peculiar ciliary movement has been observed in the embryo of many 
animals. This movemont occurs while the embryo is in the ovum, 
the Cilia producing a current in a certain direction along its surface, 
or causing the whole ombryo to move in an opposite direction. In 
muny instances when the embryo has esoapod the egg it moves about 
by means of Cilia in the same way as occurs in the naked gemmules 
of the Sponge. 

There can bo little doubt that the functions performed-by the Cilia 
in these various parts of tho body of animals are important; at the 
same time their absence in a great number of cases, in organs which 
perform the same functions as those which possess them, must lead 
to some hesitation before pronouncing a decided opinion with regard 
to their use. Whero they are situated on the external surface of the 
bodies of animals they seem to be the active organB of movement. 
Where respiration is carried on by means of the external surface, as 
in the Infusoria and Polypifnra, the Cilia assist this procoss by 
removing the used water and bringing fresh currents to the surface 
containing the matter to be oxygenated. They may undoubtedly 
perform the same office when seated on internal respiratory mem¬ 
branes. On the surface of the reproductive organs of the higher 
animals they may also assist in bringing the unimpregnated ovum in 
contact with the fertilising cells of the mole fluid. The movement 
in the embryo has probably the same object in view as that on the 
respiratory membranes, the bringing the surface in contact with 
currents of oxygenated water. 

In coming to the conclusion that the motions of fluids on the 
surfaces of membranes are produced by Cilia where these organs exist, 
Dr. Sharpey observes, “ The currents cease when the motion of the 
cilia stops, they are strong and rapid when it is brisk, and feeble 
when it languishes; and though there are modifying circumstances 
or perhaps exceptions, yet in general the magnitude and volooity of 
the current seem to be proportioned to the size and activity of the 
cilia. It is true that while doubts remained as, to the existence of 
cilia in several well-marked instances where the water unequivocally 
received its motion from the surface over which it flowed, and inde¬ 
pendently of any visible contractions of the animal tissue, there was 
always considerable room to doubt, whether, even in the cases whero 
cilia wero manifest, the effect of these organs was wholly mechanical, 
and whether the motion of the water was not rather due to some 
peculiar impulsive power in the tissue differing from mechanical 
action. But more extended observation has almost wholly removed 
these exceptions, while it has considerably increased the number of 
conforming instances, insomuch that there seems at present no 
necessity for having recourse to any other explanation of the motion 
of the fluids than that it is produced by the action of the cilia, and 
that their action is the result of muscular contractility, a known 
properly of animal tissues." 

There are however some remarkable exceptional cases. Currents 
are observed in the Sponge, in the stem and branches of the 
Serhdaria, but no Cilia. There are also a number of remarkable 
cases of the movements of fluids in cells in the vegetable kingdom, 
which cannot be ascribed to the existence of Cilia, as those seen in 
the oells of Chara, Valisneria, the hairs of Tradescantia, Ac. 

HA.T. HIST. HIV. VOL. I. 


When first discovered the Cilia were supposed to be confined to the 
organs of animal bodies. In 1343 Meyer and Thuret announced that 
they had discovered Cilia on tho Bpores of several species of Conferva. 
They were subsequently discovered on the surface of several species 
of unicellular plants, as also on tho spermatozoids, which occur in 
the Ferns and many of tho lower forms of Cryptogamia. 

For further information consult the article ‘ Cilia,' by Dr. Sharpey, 
l the ‘Cyclopaedia of Anatomy and Physiology,' to which we are 
much indebted in drawing up this article ; also the paper of Purkinje 
and Valentiu, entitled * Commontatio Physiologies do Phaenomeno 
Motus Vibratorii continui,’ Ac., translated in the ‘ Dublin Journal of 
Medical and Chemical Science' for May, 1835, and in ‘Edinburgh 
New Philosophical Journal,’ vol. xix.; also ‘ On Unicellular Plants 
and Amiuals,' ‘Microscopical Journal,’ vol. i. 

Cl LI AT A. [Motklla.1 

Cl LIC.E A. [Isopoda.J 

CILTOGRADA. [Acalewi^] 

CIMBEX, a genus of Hymenopterous Insects of tho soction 
Terebrantia, sub-section Securifera, and family Tenthrcdinida. 

The genus Cimbex, as it formerly stood, has been subdivided 
(principally by Dr. Leach) into the following sub-genera: Cimbex, 
Perga, Syzygonia, Trichiosoma, Clavellaria, Zarea, Abia, and Amasis. 
All theso sub-genera have the antenna; short, and terminated by 
thickened joints, which aro nearly of an oval form; the third joint 
of tho antenmo is long, forming a knob: tho superior wings have 
two marginal and three sulwnarginal cells. 

The antenmc of these iusects generally present six distinct joints, 
of which the two basal joints are very short, and almost concealed 
by the hair on the head; tho third is long, the fourth and fifth are 
of moderate length, and the sixth is elongate (or moderate), rounded 
at the apex, and tapers more or less towards the base; this lost joint 
is, however, evidently composed of two or three joints consolidated. 
All the joints of the tarsi have a membranous pad uttachod to their 
under side, and protruding from their apex. 

The genus Qimbex, as now restricted, may be known by the 
following characters: -Body slightly hairy ; abdomen with the basal 
segment cmarginato above (that is, it appears as if a semicircular piece 
had been removed); the space thus left unprotected by the horny 
covering filled up with a membrane. Thighs of the four posterior legs 
of the males very thick, those of the females moderate. Tarsi 
of tho males with a tooth-like projection on the under side of the 
basal segment. 

This genus includes the largest species of the family Tenthredinida. 

C. (iriffinii is about an inch in length, and when the wings are 
expanded its width is about one inch and three quarters. It is of a 
reddish-brown colour; the abdomen is yellow, and more or less 
clouded with brown towards tho base; the antonmo and tarsi am 
yellow, tho former is brighter towards tho apex. 

The larva, we havo been informed, feeds upon the sallow, and is 
not uncommon in the neighbourhood of Cambridge. Mr. Stephens 
enumerates eight British species of this genus, sotno of which how¬ 
ever, it is thought, will eventually prove to be mere varieties. 

CIMEX. [Buo; Cimh.'id.*:.] 

CIMPCID-E, a family of Ilemiptorous Insects, the spocics of 
which may be distinguished by their having tho rostrum short, and 
consisting of two or 
three joints only-; the 
labrum also short, and 
without stria:; the eyes 
are moderate; the body 

generally very much 
depressed. The prin¬ 
cipal genera are Cimex, 

Aneurus, A radus, Agram- 
ma, Tingis, and IHctyo- 
nota, all of which ore 
found in England. Tho 
genus Cimex is distin¬ 
guished principally by 
tho extreme slenderness 
of tho two terminal 
joints of the antenna;, 
which are not thicker 
than a hair. The body 
is very much depressed : 
the thorax is transverse; 
antenna; 4-jointed; basal 
joint very short, second 
long, the third of about 
equal length, the fourth 
rather shorter. Labrum 

rather long, somewhat x< Bed . Bug - (CTm , x , ectulariut) magnlfled . 

pointed, and, when the natural length of tho same; S, head of the 

proboBCia ib not ill use, game, highly magnified ; «, the labrum ; b the 
recurved under the head; proboscU; c, base of the antenna, 
proboscis 8-jointed, and, 

when at rest, lies along the under side of thq thorax, its apex being 
between tho two fore legs at their base, 

• 3 Z 
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The most common ipeoies U the Cimtx Uctulariut, the Bed-Bug: 
[Buo.1 

CIMICI'FUGA (cimtx, a bug, and fugo, to drive away), a genua of 
Plante belonging to the natural order Sanuneulacta. The calyx is 
composed of four deciduous sepals; corolla of four petals; styles 
one to fifteen; the carpels dry, dehiscent, many-seeded. The species 
are perennial herbs, with divided leaves, and raoemes of whitish 
flowers; the roots aot as drastic purgatives and are poisonous. 

0. feetida, Stinking Bug-Wort, has four almost senile and very 

villous ovaries; the racemes panioled; the leaves terminate or 

biternate; the ieaflets ovate-oblong, deeply-toothed. It is a native 
of the Carpathian Mountains, Dauria, Eastern Siberia, and the north¬ 
west coast of America. It is a very fetid plant, and is used in 
Siberia for driving away bugs and fleas, just as tansy and wormwood 
are used in this country. 

C. terpentaria, Black Snake-Root or Bug-Wort, has compound very 
long raoemes; the leaves triternate, with serrated or rather cut 
leaflets. It is a native of North America, from Canada to Florida. 
It has white flowers, and resembles the species of Aetna, to which 
genus it was formerly referred under the name of Aetna ractmota. 
Like many other plants possessing active properties, it has a repu¬ 
tation in America for healing the bites of snakes and preventing their 
poisonous effects on the system. There is one species, C. Japonica, 
a native of Japan; the rest are American plants. They are easily 
cultivated, preferring a moist shady situation, and may be propagated 
by dividing the roots, or by seeds. 

(Don, Oardentr't Dictionary .) 

Cl MO LITE, a hydrous silicate of alumina found in the Island of 
Cimola. It occurs in amorphous earthy masses, the structure of 
which is rather Blaty. Colour grayish-white. Fracture earthy, 
uneven. It is soft and opaque, and its specific gravity is 2’0. It ia 
used for the same purposes as Fuller’s Earth. It is allied to Halloyeite. 
[Hallo mite.] 

CI'NCHONA, a genus of Monopetalous Exogenous Plants, the dif¬ 
ferent species of which have a great reputation in modicine. It consti¬ 
tutes the type of the natural order Cinchonacca. It is known by the 
following characters:—Tube of tlie calyx top-shaped, with a per¬ 
manent 6-oleft limb. Corolla with a taper tube, and a 5-parted 
limb, which is valvate in [estivation. Filaments short, inserted into 
the middle of the tube, within which the linear anthers are altogether 
inclosed. Stigma 2-cleft, a little clavate. Capsule ovate or oblong, 
slightly marked on each Bide by a furrow, 2-celled, crowned by the 
calyx, dividing through its dissepiments into two halves. Placenta 
long. Seeds numerous, erect, imbricated upwards, compressed, with 
a broad membranous winged border; albumen fleshy. Trees or 
shrubs, with a bitter aromatic astringent bark. Leaves on short 
stalks, with flat edges. Stipules ovato or oblong, leafy, separate, 
deciduous. Flowers in terminal panicled corymbs, white, or of a 
rosy-purple colour. 

By whom the important properties of the various species of this 
genus were first made known to Europeans is unrecorded; for it is 
not worth repeating the fables that have been invented upon the 
subject. Tbe native Peruvians, who call the trees Kina, or Kinken, 
attach no febrifugal importance to the bark, but are said even to have 
a prejudice against its employment. Its introduction to Europe 
took place through the Spaniards in the year 1640, and it is pro- 
tended that a certain countess Chinchon, vioe-queen of Peru, having 
experienced the good effects of the bark as a febrifuge, it 
gained the name of Pulvis Comities®, and under that name, 
or as Pulvis Jesuiticus, was vended by the Jesuits, who derived 
a considerable part of their wealth from its trade. Humboldt regards 
a tradition still current in Loxa as a more probable explanation of 
the discovery of the properties of Cinchona. It is Boid that tho 
Jesuit missionaries there had endeavoured, according to the custom 
of the country, to distinguish the different kinds of trees by chewing 
their bark, and that this had led them to observe the remarkable 
bitterness of Cinchona. Those who were medical among them were 
thus led to try an infusion of the bark in tertian agues, which are 
very common at Loxa, and thus the discovery of its power was made. 
Little was known of the tree producing this Bubstance till the 
voyage of La Condamine, who, in 1738, first printed a detailed 
account of Quinquina, as it was then called. Since that time the 
attention of botanists has been constantly directed to the subject, 
and a good deal of information has upon the whole been oollocted; 
the general facts connected with the habitation, geographical range, 
modes of preparation, and botanical distinctions of the species have 
been ably stated by Humboldt, Ruiz and Pavon, F 6e, De Candolle, 
Lambert, Poppig, and Lindley, and will form the basis of the suc¬ 
ceeding short account; but m all the minor dotails regarding the 
barks themselves, and the species that furnish them, Europeans are 
still much in the dark. 

. To this genus botanists have from time to time referred plants 
which, upon a more careful examination, have been ascertained not to 
belong to it; West Indian, Brazilian, and even East Indian Cinchonas, 
thus have found a place in books, but they art really referrible to 
other genera. Circumscribed within the limits of the preceding 
character, Cinchona will be found a mountainous genus oenfined to 
the Cordilleras, between La Paz, in about 22* 8. lat, aoMBanta 


Martha, near 10° N. lat.; a line having these northern and southern 
limits, and bounded by the moat eastern part of the Cordilleras on tho 
one hand and the Pacifio on the other, will very nearly define the 
comer of the globe inhabited by true Cinohonas. Within these limits 
they occur on the plains, but chiefly on mountain sides as far as 10,000 
feet of elevation above the sea, the principal zone being at from 1800 
to 6600 feet of elevation. In these places tile mean temperature is 
estimated by Hutnboldt at from 17“ centigrade, or 62'6” Fahrenheit, 
to 12° centigrade, or 53'fi° Fahrenheit 

The manner of collecting the Huanuco Bark of commerce ia tluiH 

described by Poppig (‘ Companion to the Botanical Magazine,’ vol. i. 
p. 249). “ In the month of April the preparations for an expedition 
commence; and in May the people start for the forest, whence tho 
last green bales are transmitted home in November. They full the 
trees close to the root, sparing those trunks which appear too young 
(palos verdes), as, till they have attained maturity, the bark is of no 
value. The next process is to divide (trozar) the stems into pieces of 
uniform length, rejecting only the very smallest branches. With a 
peculiar kind of knife, made for the purpose, the bark is cut length¬ 
wise, and a certain degree of practice is necessary to perform this 
operation properly so as to remove the rind without injuring the wood 
or severing any of the fibres. With tho same instrument they take oil' 
the stripes (longos) of the bark as broad as possible; hut this however 
is not done for three or four days after tho tree is felled, as before that 
time the moisture that exists between the cuticle and the wood would 
prevent the bark from severing into such large pieces as fetch the 
highest price. A worse consequence ensues from stripping the Btcms 
too quickly, as then the thin grey or blackish epidermis shivers off; 
and from tho presence of thiB outward rind, covered with many 
cryptogamia, the value of the bark in the European market is mainly 
eBtimatod. The English purchasers in particular hold the notion 
that the bark is most powerful according as its epidermis is covered 
with spots. 

“ On the celerity with which the article is dried depends the price 
which it commands; but there are few instances where prejudice is 
so poworful as in tho trade of the Cinchonas. In the dense forests it 
is impossible to perform this operation properly, and therefore tho 
bundles of green bark are dispatched with all speed to the nearest 
inhabited place, where tho person appointed to take the charge of 
them is stationed. Without any preparation they are laid in a spot 
exposed to the full action of the sun, the greatest care being requisite 
to protect them from wet, as even n few hours’ dew falling on the 
half-dried bark will give to the cinnamon-brown intorior of the finest, 
sort a blackish appearance, and lesson its value about one-half. The 
quickness of tho drying and the general excellence of the article arc 
indicated by the pieces being rolled up into several spiral windings, 
which form bo solid a cylinder as to exhibit no cavity (canuto) within ; 
but such portions are rarely seen unfroctured in Europe. The Cin¬ 
chona barks arc no loss sensible of atmospheric moisture than the 
Coca, which 1 formerly described, so that tho collectors always hasten 
to send them to the dry climate of the Andes, or the principal towns. 
An unavoidable loss however hence accrues : however perfectly tho 
bark may have been dried in tho woody region, it still loses, in three 
or four days after its arrival in Huanuco, 12 to 15 per cent, on its 
weight. Tlie packages are made up into bales of four or five arrobns 
each, and with the greatest possible care, in order that the boautiful 
oanes of two feet long, into which the bark was coiled on the Montafia, 
may not be broken in the carriage. Trailing plants (bejuoos) are used 
to tie up the bundles, and when they arrive in Lima they are undone, 
and sorted into lengths of different pieces previously to dispatching 
them in chests to Europe.The trade in Huanuco Bark was very 
brisk twenty years ago at Lima, and tho article went to the Spanish 
market under the name of Camarilla rotea, without being confounded 
with tho Cortex China ruber, as it is called by ub. The harks from 
the districts of the Lower Huallaga, of Hnambo and Chachapoyns, 
Ac., are, on the other hand, very little prized in Cadiz, and called 
Camarilla aroUada.” 

Books and memoirs without end have been written to determine 
the different species of Cinchona that yield the barks of commerce, 
but with very little result. There are difficulties in tho way of this 
whioh persons unacquainted with the bark trade can hardly estimate. 
For example, the bark of the same species may be weak and valueless 
in warm lowland districts, and of the greatest price in alpine or 
mountainous regions. The bark of the low oountry about 8. Jaen do 
Bracamorros has uniformly proved worthless, although the same 
species which grow there afford a fair bark at Mayobamba, Chachapoyas, 
and Lamas in the mountains; and others whioh at Maynas are per¬ 
fectly inert, are energetic enough upon the sides of the mountains. It 
is related by Poppig that, in ignorance of this, many speculating mer¬ 
chants have been ruined bv the purchase of the bad lowland bark of 
Peru. The rule is, that tne best bark always comes from mountain 
topB, from Bingle trees growing in the coldest and most elevated spots. 
Some of the finest kinds are procured near the mountain villages of 
Cayambe and Pillao, and from the mountains of Panataguas and 
Pampayaoo. 

To pretend to reduce to their botanical species, in the existing state 
of knowledge of Cinohona barks, all the varieties that are known in 
shops or in commerce, would be a vain and hopeless task. Nothing 
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can well be moro startling than the discrepancies that exist upon the 
subjoct in books and collections; every collector, every writer, has his 
own set of specimens and opinions, and there is no possibility of 
reconciling them. There is not a chest of bark which, although called 
of one sort, has not probably been furnished by many different species; 
and there is much reason to believe that many of the best known sorts 
of barks of the shops are in reality furnished by the same species 
under different circumstances. Fee asserts that gray Quinquina 
passes into yellow by shades that cannot be distinguished; that 

yellow approaches the red both in colour and flavour? and that 

nobody knows to ibis day with any certainty the origin of even the 
barks of Loxa, Lima, Huanuoo, or Cartkagena. Poppig, who has so 
long lived in the Cinchona countries, seemB to be of the same opinion, 
notwithstanding the details he has given respecting certain species— 
details of which wo have availed ourselves in the following observa¬ 
tions. In particular, with reference to this subject, to which a vast 
deal more importance is attached than it deserves, when speaking of 
tho Huanuoo Bark of commerce, Pbppig’s remarks are highly deserv¬ 
ing of attention. He observes .that as to the various species of trees 
that produce bark, and the different quality of the article itself, much 
prejudice exists. Without cause one species is rejected, and another 
prizod for its imaginary qualitios; and the same species is unmean¬ 
ingly divided by the bark-collectors into several, upon no known or 
intelligible principle. Cinchona, glandulifera has three names, 
although scarcoly tho least trace even of varieties can be dotected 
upon tho closest botanical examination. 

It is doubtful whether the species of any genus of plants are more 
variable in their appearance than those of Cinchona ; and lienee those 
who have been acquainted with them from dried specimens only, or 
who have not boon aware of their tendency to vary, have multiplied 
the species far beyond their truo number, and an inextricable confu¬ 
sion would have been the result in any genus less constantly bofore 
tho eyes of tho botanist. Thus the authors of tho ‘ Flora Peruviana’ 
in that work added thirteen supposod new species, and introduced many 
moro into their Herbarium; Mutis, on the other hand, who had ample 
means of studying Cinchonas in New Qranada, declares that ho was 
acquainted with seven only. Zea asserts that all the officacious species 
of the ‘ Flora Peruviana’ are reducible to four. F<So admits eighteen 
cortain species; and De Candolle reduces the number to fifteen, 
although ho introduces two species unknown to Fde. Humboldt 
states that he lias himself seen C. pubescent, tho yellow bark, with 
ovate-oblong, ovate-lanceolate, and ovate-cordato leaves on the same 
plant; ho adds, that some species, such as C. macrocarpa, have either 
loaves entirely smooth or downy on oaeh side, and that even C. Condo- 
miuea has oxtromoly different leaves, according to the elevation at 
which it grows. These statements alone are sufficient to show how 
much caution is required in distinguishing spccios in this genus; but 
to this it is necessary to add, that there is too much reason to suspect 
that the authors of the ‘ Flora Peruviana,’ in creating Bpurious species, 
were influenced by a wish to ploase the Spanish court, by appearing 
to prove that the barks of Peru, from which tho Spaniards exclusively 
derived so largo a revenue, wore altogether different from those of 
New Granada, which other nations could easily procure direct from 
Carthagena. Humboldt adds, that mercantile cunning with reference 
to this subject was carried so far, that at the royal command a quan¬ 
tity of tho best orange-coloured Cinchona bark from Now Granada, 
which Mutis had caused to be picked at the expenso of the king, was 
burned, as a decidedly inefficacious remedy, at a time when all the 
Spanish field-hospitals were in the greatest want of this indispensable 
product of South America. It should however bo observed that 
some of Ruiz and Pavnn’s species have been restored by a recent 
writer upon the authority of dried specimens; but it appears to us 
safer in such a case as this to take the opinion of a man like Humboldt, 
who studied Cinchonas in their native forests, than that of a botanist 
who can he acquainted with them only from Herbaria. 

In the following enumeration of the spccios wc take De Candolle os 
our guide in the systematic distinctions of the s|>ecics, and Humboldt 
and Poppig principally for the practical observations upon them. 
Aftor every specific name wo havo added the synonymous names that 
occur in books, for tho information of those of our readers who may 
possess Materia Medico works whose nomenclature is different from 
that of De Candolle. 

* Corollas downy on the outsido or silky. 

1. C. Condaminea. Leaves oblong, tapering to each end, smooth 
and shining, pitted on the under surface at the axils of the veins. 
Limb of the corolla woolly. Capsules ovate, twioe as long os brood. 
This is the C. officinalis, Linn. Humboldt states this to bo tho line 
Uritucinga Bark originally seen by La Condamine. It is one of the 
sorts imported in quantity to Europe, and is said to furnish the pale 
bark of the English apothecaries. It is readily known, notwithstand¬ 
ing the variable figure of its leaves, by their having at the axils of 
then- veins on the under side little pits not bordered with hairs, and 
secreting a transparent bitter fluid matter. Grows wild near Loxa, 
in the mountains of Csjanuma, Uritucinga, Boqueron, Villonaco, and 
Monje. It also oocura near Guancabamba and Ayavaca in Peru. It 
is always found among micaceous schist, at elevations of from 
£400 to 7200 feet; and, according to Humboldt, requires a milder 


climate than the C. lancifoUa of Santa F<S. The temperature <>f the 
regions which it inhabits is about that of the Canary Islands. This is 
the O. lancifoUa of tho ‘London Phamacopusiu’ of 1836, and is now 
recognised as yielding tho pale bark (Cinchona pallida) of the London 
Colloge of Physicians. 



Cinchona Condaminea, 


2. C. tcrobiculaia (C. micrantha , ‘ FI. Peruv.,’ Ruiz and Pavon). 
Leaves oval, acute at each end, smooth, Bhiniug on the uppor side. 



CowAnao scruhieutata. 


pitted underneath at the axils of the veins. The tube of the corolla 
downy on the outside; its limb woolly. Capsule ovate-oblong, three 
time* as long os brood. This is distinguished from tbs last not only 
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by the form of its leaves, which never taper to the point, but aiao by 
the pita at the under aide of the leaves being bordered with inflected 
hairs; in C. Condaminea they are quite hairless. It is also allied to 
O. rotea, but that species has a smooth corolla and glandless leaves. 
In the quality of its berk it is not distinguishable from C. Condaminea. 
Immense forests of this speoies exist in the province of S. Joen de 
Bracamorroe. It is the commonest of all' the Quinaa in that part of 
Peru, and the most esteemed; in oommeroe it has the name of Quina 
Fina. Dr. Lindley says this species is the origin of the Seloa, or Cray 
Cinchona of English commerce. 

3. C. lancifolia (C. anguitifolia, Pavon; C. Tunita, Lopez). Leaves 
obovate-lanceolate, very smooth on each side, without glands; 
panicle large, brachiate; corolla silky on the outaide; capsules oblong, 
smoothish, five times as long as broad. Next to C. Condaminea this 
is accounted the most efficacious of all the species. It furnishes the 
orange-coloured bark, or the Quina Naranjanda of Santa Fd de 
Bogota, and is obviously different from the two former species in its 
leaves being destitute or glands. Humboldt states that it prefers an 
inclement dimate, on mountainous declivities from 4000 to 9000 feet 
high, where the mean temperature is about that of Rome. In the 
alpine forests of the upper limits of the zone inhabited by this 
species the thermometer falls for hours as low as the freezing point. 
The plants are more rare than those of C. pubetcent and C. magnifoUa, 
always growing singly, and not increasing readily by the root. A 
kind of bark, bearing a high reputation at Cadiz, and called Calisaya, 
is referred to this species. It derives its name from the province 
where it grows, which is situated in the most southern part of Peru, 
in La Paz. 

Another variety of this, according to Humboldt, a distinct epecies 
according to others, the Cinchona nitida of the * Flora Peruviana,’ is 
found only upon the coldest parts of the mountains of Peru, where 
it becomes a tree with a stem scarcely eight feet high. Its flowers 
are bright red, covered inside with a white down, and do not appear 
till Hay. Its bark, the Coscarilla Hoja de Oliva, although of the 
finest quality, is never seen in commerce. 

4. C. pubescent (C. cordifolia; C. ovata, Ruiz and Pavon; C. pallet- 
cent, Ruiz; C. hirtuta, Ruiz and Pavon). Leaves ovate, very seldom 
sub-cordate, leathery, downy or nearly smooth on tho upper side, 
tomentose on the under side; panicle brachiate; corolla downy 
outside, the limb hairy inside; capsules ovate, oblong, ribbod 
externally, throo times as long as broad. A most variable plant, 
yielding what is called Yellow Bark. It is found in the republic of 
New Qranodo, in 4“ N. lat., at heights between 5400 and 8650 feet; 
it has the name of Quina Amarillo. 

5. C. purpurea. Leaves broadly oval, somewhat wedge-shaped at 
the base, shortly cuspidate at the point, on the upper side smooth, on 
the under rather downy upon the principal veins; panicle large, 
brachiate; flowers somewhat corymbose; corolla slightly downy 
externally, its limb hairy inside; capsules cylindrical, becoming 
ovate-oblong, with longitudinal ribs, four times as long as broad. A 
native of the Peruvian Andes, in tho coldest and deepest parts of 
the forests, about Chinchao, Pati, and elsewhere. It is also apparently 
one of the wild rootB of Santa Fd de Bogota. 

The very considerable size of the trees of this spocies, and its large 
membranous leaves, covered on the under side with prominent violet- 
coloured veins, are said by Poppig to mark it readily. The bark, 
called Cascarilla Boba Colorada, is not in much esteem ; but as it is 
readily collected it can be sold at a low price, and is used for 
adulterating other sorts. According to Reichel it is undoubtedly the 
Huamala Bark of trade. Dr. Lindley regards this and the foregoing 
species as identical. 

6. C. macrocalyx. Leaves ovate, roundish, hardly acute, quite 
smooth on both sides; their principal veins close together; paniclos 
oorymbose; corolla slightly downy externally, with the lobes hairy on 
the upper side; limb of the calyx smooth, bell-shaped, acutely 
5-tootned. A species distinguished by De Candolle by the above 
characters, but only known to him from specimens. It is found on 
the mountains of Peru. Nothing is known of its sensible properties. 

7. C. Humboldtiana (C. ovalifolia, Bonpland). Leaves oval, rather 
obtuse, on the upper side shining, on the under between silky and 
downy; panicle brachiate, 4-fiowered; corolla silky on the outaide, 
smooth in the throat, with its lobes shaggy inside at the point; 
capsules ovate, longitudinally ribbed, about twice as long as broad. 
First described by Bonpland as identical with C. ovalifolia of the 
* Flora Peruviana,’ but afterwards recognised by him as distinct. It 
forms forests in the province of Cuenca in Peru. In commerce it is 
called Cascarilla Peluda, which signifies Velvet-Leaved Quina. Its 
bark is not in much estimation; it is however k good deal collected 
for mixing with other sorts, and Bonpland suspects it to be of good 
quality. 

8. C. magnifolia (C. lutetcenl ,* C. grandifolia; O. oblongifolia ). 
Leaves broadly oval, somewhat acuminate, smooth; principal veins of 
the under side shaggy at the edges; panicle brachiate; corollas silky 
externally; capsules oblong; tapering; seven times as long as broad 
According to Ruiz, Humboldt, and De Candolle, the C. oblongifolia 
of Mutis, which produces the Red Bark of Santa Fd is identical with 
the C. maqmfoha, or Flor de Azahar, of the ‘ Flora Peruviana.’ The 
former grows in 6° N. lat., at the height of from 8800 to 7800 feet 



Cinchona Humboldtiana, 


above the sea, and is particularly common about Mariquita; the latter 
occurs in tho hottest parts of the Andes of Peru, about 10 degrees 
south of the lino. C. oblongifolia of Santa Fd produces a bark which, 
although less efficacious than that of C. Condaminea and C. lancifolia, 
is nevertheless better than that of C. pubescent; but this is hardly 
reconcilable with Poppig’s statement that the C. magnifolia has a 
woody bark, not very astringent, and is chiefly used for purposes of 
adulteration : he adds, that the bark-poolers do not even reckon it a 
fever bark, or Cascarilla, but name it Bimply Corteza del Azahar. 
This last-mentioned author doscribes the tree ns very stately, with 
unusually large white flowers, diffusing a delicious odour like that of 
orange-blossoms; possibly the differences adverted to aro tho result 
of climate. 

9. C. macrocarpa (C. ovalifolia, Mutis). Leaves elliptical, leathery, 
on tho upper side perfectly smooth, on the under between hirsute 
and pubescent; panicle trichotomous; corollas with closely pressed 
down on the outside; the lobes hairy inside; capsules cylindrical, 
twice as long as broad. The White Bark of Santa Fo. The tree grows 
between 3° and 6° N. lat., at heights between 4200 and 8400 feec. A 
variety of it, with leaves quite smooth on both sides, is common near 
Santa Martha. 

10. C. crattifolia. Loaves oblong, rather blunt, taperod to the base, 
leathery, smooth on each side; when young shaggy in the axils of the 
veins; stipules membranous, grown together; corymbs terminal, 
trichotomous; branches 2-edged, few-flowered; fruit oval-oblong, 
three timeB as long as broad, crowned by the calyx. Found about 
Quito and Loxa; distinguished from C. macrocarpa by its peculiar 
membranous stipules. Nothing is known of its bark. 

11. G. dichotoma. Leaves oblong-lanceolate, smooth, when first 
unfolding rather silky; peduncles terminal, dichotomous, in loose 
few-flowered coiymbe; capsules linear, cylindrical, slender, fourteen 
times longer than broad. Found on the Andes of Peru, in groves near 
Pueblo-Nuevo, in the distriot of Chiooplaya. Its bark is described as 
brown, intensely bitter, with a little acidity. This and the foregoing 
species Dr. Lindley plaoes with those imperfectly known. 

12. C. aculifolia. Leaves ovate, acute, smooth, the veins of their 
under side somewhat shaggy; panicle braohiate, stalked; corolla silky 
outside, woolly inside; capsules oblong, tapering to the base, four 
times as long os broad. A native of the lower woods of the Andes of 
Peru, in Chiooplaya. The bark is stated to be called Cascarilla de 
Hoja Aguda: it is moderately bitter. Ruiz says it does not deserve 
any attention for medical purposes. 

13. C. micrantha (C. parvijlora). Leaves broadly oval, blunt, 
smooth, rather downy underneath at the base of the veins; paniole 
very large, braohiate, many-flowered; corollas densely silky; capsules 
oblong, three times as long as brood. A species inhabiting the cold 
elevated parts of the Andes of Peru, especially about the village of 
San Antonio de Playa Grande; the inhabitants call its bark Cascarilla 
Fine. The tree is of considerable circumference, flowers in February, 
and frequently yields eight to ten arrobaa pf dry bark, sometimes 
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called Cascarilla Provinciana, which differs from that of Huanuco by 
its decided whitish colour and greater roughness of the surface. It is 
thioker and more woody, the fracture is more fibrous, and the colour 
is of a bright oinnamon-brown. A bark, called Fata de Gallinazo, from 
the numerous specimens of Graphic, a forked sort of Lichen, found 
on its surface, is yielded by this sort, as well as three others. Reichel 
considers the samples which PQppig brought home as undoubtedly 
belonging to the Huanuoo Bark of commerce. Its taste, which is at 
first acid, becomes afterwards a powerful and permanent bitter. 
Lindley regards this species as identical with C. scrobiculata. 

14. C. glandulifera (C. glandulosa). Leaves ovate-lanceolate; on 
the upper side smooth and shining, with glands at the axils of the 
veins; on the under side shaggy, especially upon the principal veins; 
panicles somewhat corymbose; corolla velvety on the tube, woolly in 
the inside of the limb; capsules oblong, three times as long as broad. 
The flowers are three lines long, and of a pale rose-colour. This tree 
only inhabits the higher mountains of Peru, and is more scarce than 
many of the other kinds ; its trunk is from 12 to 15 feet high, and its 
flowern, in the month of February, fill the forests with their perfume. 
On the colder parts of the mountains it becomes a bush, the greatest 
produce from which is five or six pounds of bark. It is considered, 
according to Pdppig, one of the finest sorts of Cinchona ; he says that 
the Peruvians distinguish it by its blackish rind, which is only here 
and there interrupted by small shagreen spots when in a fresh state. 
The common people consider these blotches an integral part of the 
bark, and look upon it as the more valuable if beneath the larger spots 
there appears a black shining velvety substance dispersed in ovals of 
some lines broad; this is probably caused by some Byssus. The bark- 
gatherers hence call it Cascarilla Negrillo. When broken, it exhibits a 
glossy, shining, almost resiny fracture of a ripe orange-colour passing 
into a fiery-brown. A variety of it, callod Case. Provinciana Negrilla, 
is obtained from the trees growing in warm valleys. According to Mr. 
Reichel, this bark is equal to the finest Bort from Loxa, but it is not 
known in Europe, except in mixture with other kinds. 

** Corollas smooth externally. 

15. C. caduciflora (C. magnifolia, Hum!;.). Leaves oval, smooth, erect, 
hairy in the axils of the leaves; panicle bracliiate, with corymbose 
branches; corolla smooth, falling off very quickly; capsules oblong, 
four timeB as long as brood. Found near Jaen do Brocamorros, a hot 
damp country, where it is called C. bora. The treo is described by 
Bonplond as being abovo 190 feet high ; its bark is not employed. 

16. C. rosea (C.fusca). Leaves oval, tapering to the base, bluntly 
acuminate at the point, smooth on each side; panicles clustered, 
branches corymbose; corolla smooth on the outside, its limb downy 
abovo; capsules oblong, three times as long as broad. This occurs 
not (infrequently about Cucliero, where it forms a highly beautiful 
tree, which in its size and ramification may bo justly compared with 
the Whito Beech of Europe. In July it is covered with innumerable 
pale violet flowers, whence it has obtained the name of Palo de San 
Juan. Its bark is not collected, but Pdppig thinks it would be found 
to possess good qualities. 

In addition to these species. Dr. Lindley recognises in his ' Florn 
Medica ’ the following :— 

C. lucumafolia, Pavon (C. stupea). A species said to furnish a part 
of the Loxa Bark. 

G. lanceolata ‘ FI. Per.’ Kuiz suspects this species to be tho true 
source of the Calisaya Bark. It is found in the districts of Muitu, 
Panes, Pillao, and Cuchero. 

C. rotundifolia, Kuiz and Pavon, MSS. From a specimen in Mr. 
Lambert’s Museum. Found at Loxa in Quito. 

C. cordifolia, Mutis, MSS. Found in the mountains of New Gra¬ 
nada, at an elevation of from 5000 to 8000 feet above the sea. 

C. hirsuta, ‘ FL Per.’ It is probable this species yields some of the 
fine Yellow Bark of the shops. It is found in high and cold places 
near Pillao and Acomayo. 

C. viUosa, Pavon (C. Humboldtiana, Lambert). Found at S. Jaen 
de Loxa. 

C. oblrmgifolia, Lambert. Although nothing is known of this plant 
beyond the specimens in the Lambertian Museum, the London College 
of Physicians, in their * Pharmacopoeia ’ of 1836 recognised it as yield¬ 
ing one of the barks of commerce. 

C. acutifolia, ‘ FL Per.’ It is found in the lower groves of the 
Peruvian Andes, in Cbucoplaya, by the river Taso. It yields very 
poor bark. 

C. stcnocarpa, Lambert. From Jaen, in the mountains of Loxa. 

C. cava, Pavon. From Quito. 

Whatever may be the botanical history of the different kinds of 
bark, on their arrival in Europe they are known by names which have 
reference rather to their physical appearanoe or tho place whonce 
obtained, than to the botanical characters of the trees which furnish 
them. In England they are olassed under three heads—pale, yellow, 
and red bark* Of eaoh there are several varieties, which oomprehend 
however, various barks, not the produce of any of the genuine species 
of Cinchona above enumerated, but obtained from species of Sxo- 
stemma, Buena, and Strychnos (according to Mr. Burohell). These 
last, oa ll ed false or spurious Cinohona barks, are all distinguished from 
the true Cinohona barks by the absence of Cinohonia, Quinia, and 
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Aricina (or Cusco-Cinchonia, a principle found in the Cusco or Arica 
Bark, referred to the Cinchona rubiginosa, Bergen). Several of those 
spurious barks are employed in fever and other diseases, but they are 
chiefly used to adulterate the more valuable kinds of Cinchonas. 
Even when there is no intermixture of these inferior sorts, a variable¬ 
ness in quality occurs in the bark of the Bame specios, according to 
its place of growth. The finer kinds are known by experienced persons 
by a glance of the eye; but it is extremely difficult to indicate, by any 
description, the marks by which they are guided. All kinds arrive in 
Europe in the same package, either a chest or serone, which is formed 
of pieces of wood rudely fastened together, and covered with the hides 
of. animals. They are afterwards sorted, and bring very different 
prices in the markets, according to the degree of estimation in which 
each kind is hold. We shall describe the best kind only of each ; but 
we must remark, that much prejudice exists on this point, and some¬ 
times excellent kinds are rejected, while inferior sorts are prized. To 
meet these prejudices, the barkers employ various artifices, more or 
less injurious. The most useful classification of barkB is that proposed 
by Geiger, which has reference to the relativo proportions of their 
alkaloids :—1. Those in which Cinchnnia predominates : chiefly pale 
or brown barks.- -2. Those in which Quinia predominates, of which 
there is only one—the yellow bark of English commerce, called China 
regia vera, China Calisaya. —3. Those in which Cinohonia and Quinia 
exist in nearly equal proportions, red barks, and the yellow bark of 
continental writers; the China of Carthagena of the French, China 
Jlava dura, Quina amarilla. This last is also called orange bark 
(Quina aurantiaca of Mutis), which is not the yellow bark of English 
commerce, though by some it is erroneously so considered ; and hence 
the frequent error in the British Pharmacopoeias of referring yellow 
bark to the C. cordifolia (Mutis). 

Of the Pale Barks three varieties are known in English commoree:— 
1. Crown or Loxa Bark.—2. Gray, Silver, or Huanuco Bark.—3. Ash 
Bark. Thcso arc always quilled, and never in flat pieces. The 
powder, which gives the name, varies from gray to fawn-colour. 

1. The first variety, Crown or Loxa Bark, called also True Loxa 
Bark, is obtained either exclusively from tho C. Condaminca, or 
from it and C. scrobiculata. It occurs in pieces from six to 
fourtocn inches long, the quills varying in diameter from the 
fourth or even smaller part of an inch to nearly half an inch; the 
rolls are sometimes double, meeting at the centre : the diameter of 
the bark is from a quarter of a line to a line and a half. The colour 
of the exterior is marked dark gray, in some specimens verging to 
brown. A shining but peculiar appearance is observable upon it, 
owing to the thallus of the lichens spreading over it. This commonly 
alternates with tho colours of other lichens, grayish-white, yellowish- 
white, bluish-white, so that the balk acquires an appearance as if it 
were painted. Numerous transverse cracks, often extending from one 
side of the bark to the other, with the edges a little raisod, are seen, 
sometimes close to each other, sometimes more remote, especially in 
the larger pieces, in which also they rarely oxtend to tho whole cir¬ 
cumference of the piece. In the larger pieces longitudinal cracks are 
observed, and between these warts or knots frequently arise, which 
give n very rough feel to such specimens. The Csnea .dorida, and 
some foliacoous lichens, suefi as Parmelia perforata (Aeh.), often 
remain attachod to it. The inner surface is smooth, except some deli¬ 
cate, irrcgularly-longitudiual fibres: the colour is a cinnamon or 
darker brown. The fracture of the smaller quills is oven, or slightly 
fibrous ; that of the larger pieces more so, the fibres firm, but neither 
oblique nor vitreous, as in tho yellow bark ( China regia) ; but the 
outer circle presents a resinous aspoct. Tho odour resembles that of 
tan. The taste at first is slightly astringent, and faintly acid ; after¬ 
wards very astringent, somewhat bitter, but not acrid. 

In respect to its chemical composition, this variety is commonly 
supposed to contain Cinohonia (discovered in pale bark by J>r. 
Duncan, jun.) only; but this is a mistake, and it is most probable 
that the specimens which, when analysed, yielded no Quinia, Were 
either very thin quills obtained from young branches or trees, or were 
specimens of Huanuco Bark. Bucholz analysed sixteen ounces of the 
Loxa lktrk of commerce, yet found no Quinia, but some error is 
reasonably suspectod ; tho other constituents wore found to be— 

Drachms. Grains. 

Fatty matter, with Chlorophylls . . . 1 0 

Bittor soft Resin (Geigor thinks this con¬ 
tained Quinia).2 0 

Hard Kosin (rod insoluble colouring-matter) .12 0 

Tannin (with trace of Acetic Acid) •. . . 8 0 

Cinchonia.0 28 

Kinic Acid.1 30 

Hard Resin, with Phytcumaculla . . .149 

Tannin, with Chloride of Lime . . . . 4 25 

Gum.. 40 

Kinate of Lime . . . . . I 40 

Starch, a trace. 

Woody Fibre. 

Tho Cinohonia exists in combination with the kinic acid, in the 
form of kinate of cinchonia. A prejudice exists in favour of the thin 
quilled pieoes, but they are not so woll adapted to form extracts, Ac., 
nor to be employed as medicine. Mutis many yean ago stated that 
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the thick pieces obtained from branches of middle-aged trees wore the 
most efficacious; and the analysis of Von Santen (in Von Bergen's 
‘ Versuch oiner Monographic der China*) confirms tho correctness of 
this statement, as far as the relative amount of Quinia yielded by 
barks of different ages is concerned. From 100 lbs. of Loxa Bark, he 
obtained of Quinia—■ 

Onnoea. 

Thin selected quills.1-042 

Moderately thick pieces.4-444 

Selected thick pieoes, with rough cracked bark 11-104 

2. Tho second kind, Huanuco Bark, termed also Silver or Cray 
Cinchona, has been known in European commerce only since 1790. 
Tho majority of writers on the origin of the barks refer it to the O. 
glandulifera. (Ruiz and Pavon, * FI. Peruv.’) As it is sent from 
Huanuco to Lima for shipment, it is also called Lima bark, though 
some apply the term Lima to a bark supposed to come from the C. 
lancifoiia (Mutis). It is likewise called Havanna bark. Wo have 
the authority of Pdppig, as stated above, for considering it one of the 
finest sorts of Cinchona. The variety of it tormed Case. Provinciana 
Negrilla (the Quinquina Huanuco Noir&tre of the French) is likewise 
stated by Keichel to be oqual to the finest from Loxa, yet it is not 
known in Europe except in mixture with other kinds. The explana¬ 
tion of which is two-fold : first, that though the trade in this bark 
was at first very brisk, owing to its excellent quality, the subsequent 
shipments of it being very inferior, it fell into disrepute; and though 
it is now again pure and good, still it is necessary to introduce it as 
Crown Bark. Farther, as tho French give the name Lima bark to 
another kind os above mentioned, probably tho dark-ash bark, the 
dark Ten (China Pseudo-Lord), the falso Loxa bark, confessedly a 
very bad bark, it has caused the genuine Lima bark to be little 
esteemed. Farther, as the Huanuco Bark is in quills which are 
larger and coarser than those of the Crown Bark, the prejudice in 
favour of thin quills operates to the disadvantage of this very excel¬ 
lent sort. 

Tho quills are from three to fifteen inches, generally from four to 
ten inches long, with a diameter from a few lines to one or oven two 
inches. They are in single rolls, or double and inclosed rolls; the 
inclosed rolls exhibit spiral windings, and frequently traces of a sharp 
obliquo incision of the knife. This incision is not observed in the 
case of any other kind, and it is probably mode by the Cascarilleros 
to facilitate the separation of tho bark from the trunk of the tree. 
Tho diameter of the bark varies from onc-fourth of a line to five lines. 
The epidermis is seldom absent, but now and then portions of it have 
been rulibod off, and theu the rusty surface of the liber is seen. Tho 
epidermis is a whitish-gray, but often covered with numerous liohenB, 
chiefly Glyphis cicatricosa, Grapliis duplicata, Porina granulata, 
Pyrenula discolor, Mastoidea, Pnpulo, Lecanora punt era, Purmclia 
perforata, Sticta aurata, and Usnea Jlorida. 

The character of the crocks is more variable than in Loxa Bark, 
few extending to the whole circumference of the bark; in tho young 
piocos the cracks are not so deep as in the older, in which also the 
edges are raised, giving a rough appearance to it. Some specimens 
also between the large and extensive cracks present spaces very 
slightly cracked, of a golden-straw or leaden-gray colour. Huanuco 
Bark is distinguished by the brighter colour of its surface, the multi¬ 
tude of its small cracks, and the sharp oblique incisions above 
mentioned, from the yellow or Calisaya bark ( Quina regia), and the 
Loxa bark, to both of which it bears considerable resemblanoe. The 
inner surface is of a bright-cinnamon, passing into an ochre-yellow or 
rusty hue, and is generally rough, and, especially in the thicker quills, 
fibrous, frequently with portions of the wood of the stem adhering 
to it. Though no satisfactory chemical apalysis has been made of it, 
exhibiting its entire composition, yet tho relative proportions of its 
alkaloids have been stated. It is the richest in Cinchonia of all tho 
barks hitherto examined. Goebel, Kirst, and Von Hauten say that it 
yields this alkaloid only. Michaelis maintains that two specimens 
analysed by him yielded, in addition, a little Quinia. The quantity of 
Cinchonia is very variable. Kirst and Qoobel obtained from one pound 
168 grains; Von Son ten from nine different specimens examined by 
him, from one pound a quantity varying from 106J| grains to 210 grains. 
The fracture of the bark is either fibrous or splintery; that of the 
outer portion resinous. The odour resembles that of clay. The taste 
acid, astringent,somewhat aromatic; then bitter, acrid, and enduring. 
The powder is a deep oinnamon-brown. 

8. Tho third kind of pale bark, called Ash, Jaen, or by corruption 
Ten-Bark, is by Von Bergen referred to G. ovata (R. and P.), which he 
considers synonymous with the C. pubescens of Vahl. It is likewise 
called Pale Ten-Bark to distinguish it from the Dark Ten-Bark, or 
Falso Loxa Bark. The quills of this kind are always crooked, 
frequently also twisted. The epidermis is frequently absent; when 
present, it presents faint transverse oracks, the edges of which are 
somewhat raised, and a few longitudinal cracks or warts. The bark 
itself is of uu ash-gray, whitish-gray, or light-yellow oolour, with 
brown or blackish spots. It has often a slightly shining aspect. The 
inner surface varies very much, sometimes smooth, sometimes with 
long fibres attached to it, sometimes splintery, of a cinnamon or dark- 
brown colour. The fracture is sometimes even, sometimes slightly 
fibrous, with a faint external resinous cirole. The odour is aUttie 


like tan, and pleasant. The taste slightly aoid and moderately 
astringent, a pure but not disagreeable bitter. The accounts of its 
chemical composition differ mush. Von Santen says it contains 
neither Cinchonia nor Quinia. Goebel and Kirst from one pound 
obtained no Cinchonia, but 12 grains of Quinia; while Michaelis says 
in two specimens examined by him, he found both Quinia and Chin- 
chonia; of the former, even 80 grains; of the litter, 12 grains. Notwith¬ 
standing this last statement, this is generally and justly regarded as a 
very bad sort of pale bark, and was ohiefiy used to adulterate the 
true Loxa Bark. 

The Dark Ten-Bark, or China Pseudo-Loxa, occurs generally in thin 
or middle-sized, but seldom thick, quills. The surface exhibits trans¬ 
verse crocks and longitudinal wrinkles, which often form rings a line 
or more broad. The oolour is milk-white, but covered with so many 
lichens as to have a dark appearance. The under surface is uneven, 
fibrous or splintery, the fibres often very long; the colour a rusty 
brown. The fracture is fibrous or splintery : it exhibits a resinous 
appearance only when cut. Smells strongly like tan. The taste at 
first enduringly acid, afterwards astringont. This bark is frequently 
purchased instead of tho true Loxa Bark, and is at present of fre¬ 
quent occurrence in tho market. Boigen consider^ it to lie produced 
by the V. nitida (R. and P.) and the V. lancifoiia .- these are perhaps 
only varieties the one of the other; but whenceever obtained it is 
very poor in alkaloids, one pound yielding only 9 grains of .Kinia and 
12 of Cinohouia. It is held to be one of the worst kinds of pale bark. 

The lichens and epidermis should be scraped off all pale barks 
before they are reduced to powder: though they increase the bulk, 
they diminish the efficiency of the powder. 

The Yellow Barks.—There are only throe kinds; the Yellow Bark of 
English commerce, which by continental writers is called merely China 
regia, Quina Calisaya (the Quinquina Royal, Oelbe Konigsduna), and 
the Yellow or Cortliagona Bark of the Continent comprehending two 
sorts :—1. China flava fibrosa, China do Carthagena fibrosa, tho Quina 
Naranjada (of the natives); the Quina de Santa F6 fibrosa, or Quina 
de Carthagena lenosa (fibrosa), of the Spanish; Quina de Carthugenu 
amnrella lonhosa (fibrosa) of tho Portuguese; Quinquina de Cartha- 
geno fibreux, ligneux. Quinquina Orange (of the French); Holzige 
Qelbo China, Holzige Carthogenarinde (of the Germans). 2. China 
flava dura, China lutea, China do Carthagena dura, Quina Naranjada 
de Santa F<5, Quina uurontiaca, Quina de Santa F<5, or Quina de Car¬ 
thagena dura (Spanish); Quinade Cartagena amarilla dura (Portuguese); 
Quinquina de Carthagene, or Quinquina flava dura (French) ; HarLe 
Oelbe China, Harte Carthogenarinde. This is the Orange Bark of 
Mutis, which he says is obtained from C. lancifoiia. Bergen and 
Goebel ascribe it to C. cordifolia (Mutis), which some deem synony¬ 
mous with C. pubescens (Vahl.), which species is therefore stated alono 
to yield the yellow bark; but this only applies to the 1 yellow bark 
of the Continent, for the source of the Yellow Bark of English com¬ 
merce'must be considered as yot undetermined. We shall limit our 
description to this last kind, as the best known in this country, and at 
tho sometime the most valuable. Thisoccurain two forms—quills and 
flat-pieces; the quills were formerly most prizod, but all well-informed 
persons now prefer the fiat pieces as much richer in Quinia. Tho 
quills are in general in single, seldom in double rolls, the diameter of 
which is mostly greater than even tho largest quills of pale Loxa Bark, 
being from a quarter of an inoh to an inch, the length from 4 to 24 
inches, occasionally containing smaller quills inside the lui-ger. The 
thickness of the bark varies from ono-eighth to one-fourth of an inch. 
The external surface is generally grayish-brown, inclining to blackish, 
yellowish, or whitish, according to the kind of lichon by which it is 
beset. Few pieces are quite free from lichens; many specimens exhi¬ 
bit the wax-yellow thollus of Lepra flava (Acha.), which appears us if 
fused upon it : this is a very characteristic mark, when present, of 
Calisaya bark. The quills seldom have the epidermis removed, which 
has both transverse and longitudinal cracks, which ponetrate down to 
the bark itself, as their traces oan be perceived upon it even when the 
epidermis has been removed. The transverse cracks frequently extend 
over tho whole circumference of the piece, yet they are much inter¬ 
rupted by longitudinal cracks and furrows (this is more especially the 
case with tho thinnest quills); but all of them have raised edges, 
resembling those of Loxa Bark. - Where the epidermis is wanting, 
the colour of the exposed part is of a cinnamon or rusty-brown hue. 
The colour of the inner surface varies according to the age of the bark. 
Generally it is a deep cinnamon, in reoent barks verging to reddish; 
in older specimens it is paler, or a rusty-yellow. The transverse frac¬ 
ture is in the thinner quills smooth, in the larger fibrous, splintery, or 
vitreous; a resinous cirole is under the epidermis.' The longitudiual 
fracture is generally uneven, and delicately fibrous; this kind of bark 
is easily broken. 

The flat Yellow Bark, or that in splints, occurs either with the epi¬ 
dermis, or divested of it ( China regia nuda). Pieces retaining the 
epidermis are generally from one to five indies broad, generally quite 
flat, but sometimes slightly curved, from three to fifteen inches long, 
and from one quarter to three-quarters of an inch thick. The charac¬ 
ters of the epidermis correspond with that above described: the 
unooated kind is most frequent, and occurs in splints from one to 
eight lines thiok. The colour varies, but is generally a reddish or 
rusty-brown, and is nearly the same on both surfaces, so that in pieces 
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which have become convex on (he inner side, and concave on tile outer, 
as often happens, it is difficult to determine which was the exterior; 
this is by far the best kind of yellow bark. 

Adulteration of Yellow Bark is not very easy, but a kind of humatia- 
like bark used to be substituted for it. 

The odour of genuine Yellow Bark is slightly that of ton. The taste 
is faintly acid, strongly but not unpleasantly bitter, aromatic, stimu¬ 
lating, and slightly astringent. 

The analyses of uncoated Yellow Bark (Calisaya) by Pelletier and 
Caventou show its composition to be super-kinate of quinia, fatty 
matter, slightly soluble rod colouring-matter (red cinchonic acid), 
soluble red colouring-matter (more than in gray bark), tannin, kinato 
of lime, lignin, amylum. When the uncoated kind is analysed, some 
Cinchonia is obtained. By a comparative analysis it is found that a 
pound of flat uncoated yellow bark yields nearly twice os much 
Quinia as the quilled sort, a point of much importance to the pre¬ 
parers of that alkaloid. The Carthagena yellow barks both contain 
Quinia, but in less quantity than the Calisaya bark; the hard 
Carthagena bark, in addition, yields Cinchonia, but not the fibrous 
kind. 

The Red Bark, of which one kind only is known in English trade, 
is generally referred to C. ohlungifolia ; though many doubts may be 
held on this head. Bergen is much more disposed to consider the 
C. nblont/ifolia as the source of the China Nova, or Surinam bark, 
which is not officinal in Britain; this also is doubtful. Red bark 
hoH been known for ISO years, but was not much used in Europe till 
1779. It occurs in quills and fiat pieces, moqt frequently m the 
latter form. The quills are rollod singly, or doubly, from 4 to 15, 
but generally from 4 to 6 inches long, and from a few lines to 1 inch 
in diameter, the bark being from 1 to 4 lines thick. The figure of 
the flat pieces is variable, boing generally very much broken, fre¬ 
quently with the epidermis entire; but thiB is often partially, seldom 
or never completely, absent. The length is generally from 4 to 24 
inches, the thickness from 1 to 1 inch, and the breadth 1 to 3 inches. 
The quills most frequently have the epidormis entire ; some of them 
liavo a whitish-yollow, or grayish-white epidermis (interrupted by 
longitudinal and irrogulurly transverse oracks), a red hue shining 
through it. In fact, even in pieces with the epidermis entire, and 
covered with many lichens, the red huo is Been over shining through 
—a characteristic mark of this kind of bark. The flat pieces have 
generally an amazing number of lichens upon them. In thoso pieces 
also what is called the reto mucosum is often very spongy. Warty 
bodies are found on some varieties. The inner surface is a reddish- 
brown, varying in intensity. The fracture in thin quills is smooth, 
in those of a moderate thickness fibrous, and in thick quills and flat 
pieces fibrous and splintery: the epidermis, when penetrated by the 
resiuous principle, exhibits a vitreous shining ring. 

l’elletier and Caventou analysed a specimen of the variety free from 
warts, and found it to contain— 

££&£ °J SSL .}»>“•*• it 

Slightly solublo red colouring-matter, or red 
Cinchonic Acid. 

Soluble red colouring-matter (tannin). 

Yellow eolouring-matter; fatty matter. 

Kinato of Lime. Woody Fibre. Starch. 

The relative proportions of Quinia and Cinchonia differ in different 
specimens ; a pound of hark yielding in some instancos 70 grains of 
Cinchonia and 77 grains of sulphate of quinia, in othors 184 grains 
of Cinchonia and only 9 grains of sulphate of quinia. 

The Rumalies, or Brown Bark, is not known in English commerce; 
its source is not accurately determined. 

Several inferior kinds, and others erroneously reputed to he 
Cinchona barks, are met with, either accidentally or fraudulently 
mixed with or passed for the genuino; but thoy may be known liy 
not possessing the characters of the host kinds as given above. 

Dr. Lindley, in his ‘ Flora Medico,’ gives the following as the 
result of his inquiries with regard to the barks used iu medicine 


(a) . Pale Paries :— 

Crown, or Loxa Bark . 

Silver, Gray, or Htianuco Bark 
Ash-Bark .... 
White Loxa Bark 

(b) . Yellow Parks :— 

Yellow Bark 

Calisaya. 

Carthagena Bark . 

Cusco Bark .... 


C. Cundaminea. 
C. micrantha. 
(?) 

(?) 


r C. lanceolata.' 
C. hirsuta. 

_ C. nitida. 

C. lanceolata. 
C. cordifolia. 

• (?) 


(c) . Red Parks :— 

Red Cinchona, or Bark of Lima 
Cinchona No vex 

(d) . Promt Parks .-— 

Humalies Baric 


(?) 

C. magnifolia. 
C. purpurea. 


Iu the ‘London 1‘harmaoopceia,’ published by the College of 
Physicians for 1851, the following Barks are recognised:— 

C. flora (regia), (C. cordifolia, * Ph.’ 1836) . ■[ 

C. pallida (de Loxa), (C. land folia/Y\C 1836) j ^’^eddell"™’ 

C. rubra (C. oUongifolia ‘ R.’ 1836) . . { 

GIN CHON A'CEriS, Cinchonuds, the Cinchona-Tribe, a natural 
order of Mouopetalous Exogenous Plants, with an inferior fruit, a 
regular corolla, seeds containing a small embryo in the midst of 
horny albumen, and opposite undivided leaves with stipules placed 
between their petioles. This brief character distinguishes a most 
extensive and important assemblage of plants, comprehending many 
of tho most useful species we are acquainted with. The bark of the 
order is very generally tonic, aromatic, and febrifugal, and its energy 
is attestod by the well-known uso of that of Cinchona itself, to say 
nothing of the numerous other genera fit to bn employed as sub¬ 
stitutes for Jesuit's Bark. [Cinchona,] The albumcu of the boc<1s 
when roosted affords, in the case of coffee, a frogront, stimulating, 
and agreeable principle [Cofkka] ; and tho roots of many herbaceous 
kinds possess active emetic properties. True Ipecacuanha is the 
produce of Cepharlis Ipecacuanha [CkI'IIAXIh], but many other 
Cinchonaceous plants resemble it in their medicinal qualities, and 
are perhaps mixed with it in ooimnorce. Cinchonacem are the 
Rnhiaccm of many botanists; but as it appoars advisable to separate 
Rubio, and its aides into a distinct order, oti account of the absence 
of stipules, and for other reasons [Stf.m.aTjk], it is necessary to alter 
the name of the remainder of the group; and os a type of the oilier, 
when circumscribed. Cinchona is unexceptionable. 

The Houeysuckles wore also referred to Ruhiaceas, but are now 
separated under the name of Caprifoliacece. With these two orders 
Cinchonacem has undoubtedly tho greatest affinity. It is also related 
to the Composite, and through the genus Lygodysodea to the Umbel- 
lifera. Some of the genera of this order exhibit a tendency in their 
sepals to revert to the foliar condition after tho petals have fallen. 
This is the case with Muxscenda and Calycophyltum. [Oaly- 
COPHYLI.UM.] 

Ciuchonads ore found exclusively in the hotter ports of the world, 
where they are so common as to constitute not less than one-twenty- 
ninth part of the whole of tho vegetation. The order comprises 
269 genera and 2500 species. Thu most valuable of these are 
undoubtedly the species of Cinchona, but many important plants 
besides these ore yielded by this-order. The genera Pinckneya, 
Cundaminea, Uuettarda, Antirhea, Morinda, Jlymenodictyon, and 
Ophiorhiza, all afford species which yield barks regarded as febrifuge 
and astringent in the treatment of disease. Sumo of tho species 
yield tannin, as the Uncaria Gauthier, from which a kind of Cateclm 
or Kino is prepared. The species of Chiococca [Ouiococca] have 
active properties. Only a few species yiold fond. “The Ucuipap, a 
South American fruit, as large as an orange, of a whitish-green 
colour, but containing a dark'purplc juice, with an ogreeublo vinous 
taste, is home by Genipa Americana. Barcocephalns csculentus is the 
odible peach of Sierra-Leone. Vangueria edulis, or Voa-vanga is 
said to be a good dessert fruit in Madagascar. Genipa Brasilientis is 
also oaten in Brazil, but Martius says that it is only fit for table aftor 
becoming bletted, and that it is better when preserved with sugar 
than when fresh. Some of the bushes called in Tasmania native 
currants arc Coprosuas, but thoy are not of good quality.” 
(Lindley). 

Soveral genera, as Oldenlandia, Prychotria, Genipa, Cundaminea, 
and llydruphylax, yiold colouring-matters used in dyeing. Some 
species are remarkable for their fragranco and beauty, especially 
amongst the geuera Gardenia, Uindsia, Posequeria, Ixora, Bonvardia, 
Catesucea. 

(Lindley, Vegetable Kingdom.) 

C1NCINNUKUS. [Birds ok fARAJ>iSK.J 

CINCLOSO'MA, a group of Thrushes, characterised by Dr. Horsfiold 
and Mr. Vigors. [Meruuda!.] 

CINCLUS, a genus of lusessorial Dontirostral Birds, belonging to 
the family A/erulidix. C. aqualicus is the Common Dipper of British 
ornithologists. [MkruuldaU 

CINEUA'KIA, a genus of Plants belonging to the natural order 
Composite, the sub-order Corymbifene, the- tribe KapMoriaceir, the 
sub-tribe Senecionem, and the division Eusenedone* It closely 
resembles Senecio [Benecio], and differs from that genus iu its 
involucre being composed of one row of equal soales only. Two 
species are found iu Great Britain. 

C. palustris, a shaggy plant with a much branched stem which 
is corymbose above; leaves broadly lanceolate,half-clasping, tho lower 
leaves Binuato-dentato. It has a stem 3 feet high, thick, hollow, and 
leafy. Tho florets are of a bright-yellow colour. It inhabits ditclios 
in fenny districts, and was at one time a more abundant plant in 
England than it ie at present. 

C. campestris, a shaggy plant, with a simple stem; the root-leaves 
oblong, nearly entire, narrowed below; the'stem-leaves lanceolate^ 
heads corymbose, involucre woolly .bolow nearly glabrous in the 
upper half; the fruit'hispid. It has a stem 6 or 8 iuolies high with 
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yellow florets. It ie found mostly on chalk downs. A variety, C. 
c. maritvma, occurs near the sea in very wot seasons; it is then twice 
or three times as large as usual, and the lower leaves aro dentate. 

(Babington, Manual of British Botany ; Lindley, Natural System.) 

CINERAS, a genus of Barnacle*. [Cibbipkdia.] 

CINNABAR. [Mebcury.1 

CINNAMODENDRON, » genus of Plants referred to Von Martius’s 
doubtful order Canellacece. This genus baa been separated from CantUa 
which is well represented by C. alba, u common West Indian 
aromatic shrub with evergreen coriaceous obovate alternate stalkod 
loaves, no _ stipules, and corymbs of purple flowers. 0. alba is often 
called Wild Cinnamon in the West Indies, on account of its 
warm aromatic fragrant properties. [Canem.a, in Abts and 
B e. Div.) There is but one other specicH of Canella. Cinnamo- 
dendron has but ouo species, C. axillare. It is a Brasilian tree with 
aromatic properties. Its bark is used os a tonic and stimulant. It 
is administered in low fevers and relaxed sore throat. 

CINNAMO'MUM, a genus of Plants belonging to the natural 
order Lauracpe. It is confined to the East Indies, and distinguished 
from the rest of its natural order by tho following technical cha¬ 
racter :-»Flewers hermaphrodite; abortive stamens perfect; anthers 
with four cells; limb of the perianth articulated, deciduous; budB 
of the leaves incomplete; leaves overgreen, often approximated in 
pairs, 3-ribbod or triple-ribbed. It contains soveral species, some of 
which yield Cinnamon, and others Cassia, two aromatic barks which 
appear to differ from each other in little, except in the degree in 
which tho aromatic principle exists in them. Till lately it was 
understood that n Ceylon plant called Lauras Cinnamomum yielded 
true Cinnamon, and another, called Lauras Cassia, produced the 
inferior Cassia bark on tho coast of Malabar; but, according to Noes 
von Esenbeck, at least two distinct species yield the Cinnamon of 
the shops, and it is altogether uncertain which out of several yields 
Cassia. 

Cinnamon has boen known to European nations from very high 
antiquity. The Greeks procured it, together with the name, as 
Herodotus (iii. Ill) remarks, from tho PhceniciaUB, who are by somo 
supposed to have formed the name Kiunamotnou from Kagu-manis, 
or Kaschu-manis, two Malayan words signifying sweet wood (‘ Annals 
of Philosophy,’ 1817); and Cassia itself may nave originated in the 
same word Kaschu, 1 wood.’ That which is now chiefly consumed in 
England is the aromatic bark of a small tree found in the Island of 
Ceylon. 

C. Zeylanieum, tho Ceylon Cinnamon-Tree. Its leaves are of an 
oblong figure, generally more or less hcart-shapod at the base ; of a 
thick leathery texture, very smooth und shining on the upper side. 



Ceylon Cinnamon-Tree (Cinttamomum Zeylanieum). 

1, a perfect stamen, with one of the abortive stamens at its base; 8, a pistil; 
3, rlpo fruit. 

glaucous and beautifully marked with prominent netted veins on the 
under aide; they are always blunt, and seldom even tapered to the 


oint; they are nearly opposite on the branches, and are traversed 
y from three to fire ribs, of which the lateral ones run in a curved 
direction from the base to the point. The flowers are greenish- 
white, and appear in threes, collected in clusters, in small terminal 
panicles; they are composed of a downy calyx divided into six parts, 
and containing nine perfect stamens and nine others whioh are 
imperfect and resemble yellow triangular-stalked glands. Their 
pistil is a roundish 1-celled body terminating gradually in a style 
with a white downy capitate triangular stigma. The fruit is an oval 
berry, not unlike an acorn, seated in the calyx, which is enlarged 

and converted into an angular 6-toothed cup. The tree is supposed 
to produce a considerable number of varieties to which native names 
are given, but it is uncertain whether these are not, in part at 
least, distinct species. In addition to the aromatic oil contained in 
its bark, the root of the Cinnamon-Tree yields camphor; the liber, oil 
of cinnamon; tho leaves, oil of cloves; and the fruit a peculiar trebin- 
taceous ethereal oil. When the branches aro peeled the finest sticks of 
Cinnamon are said to be obtained from the liber of the middle- 
sixe branches, an inferior sort from the youngest shoots, and that 
which is produced by the thickest branches is considered of very 
little value. 

It is Haiti to require a rich sandy soil mixed with vegetable earth. 
Borne degree of shade is necessary to the young plants, which there¬ 
fore aro not cultivated in open plains, but in Bpacea in tho woods 
where a few large forest-trees are left scattered about to Bhade them. 
In about six or seven years tram the time they are sown, young 
cinnamon bushee are from four to six feet high ; they aro not how¬ 
ever generally barked before the ninth year. The cinnamon peeling 
begins in May, at the end of the rains, and lasts till November; tho 
operation of peeling oonsists in nothing more than slitting tho bark 
longitudinally and then cutting it across, so that it can be readily 
turned bock from the wood, and it is the more easy in consequence 
of the shoots which are cut for peeling not boing more than three 
years old. 

C. aromaticum (Esenbeck), is the species which is believed to be 
the Cinnamon of China and Cochin China. This plant, whioh is not 
uncommon in the hot-houses of Europe, has long been reputed the 
kind that yields cassia, but that opinion appears to be altogether 
unfounded. It is said to grow in the dry sandy districts, lying north¬ 
west of tho town of Faifoe, between 15° and 16° N. lat. The leaves 
are very much larger than in the true Cinnamon, they usually hang 
down from the stalks, have never more than three ribs, and never are 
in any degree cordate at the base ; somotimes thoy are taper-pointed, 
sometimes blunt. A, in the following figure, is a leaf of this species; 
B and C are different forms of the leaf of the Cinnamomum Zeylanieum, 
The aromatic fruits called Cassia-Buds aro also yielded by this species. 
[Cassia-Buds.] 



With regard to Cassia lignea, or Cassia-Bark, it seems altogether 
uncertain what it is that yields it; whether it is some peouliar species, 
as it has long been supposed to be, or inferior samples of Cinnamon 
gathered in unfavourable seasons, or from trees growing in bad situ a- 
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tionu. The differences in Cassia-Bark are of such a nature as to render 
the last the most probable conjecture; it possesses less aromatic oil, 
a circumstance likely to occur to trees in unfavourable situations; 
and in proportion os tho oil disappears there is an increase in mucila¬ 
ginous and resinous matter. But on the other hand there are so many 
inert or comparatively inert species of Oinnamomam, that Cassia may 
very well belong to one of them. There is C. dulee in China, obtnri- 
fulium, inert, Bazania, and others, any of which may possibly yield 
such a bark. The question is however one more of curiosity than real 
consequence. The only important thing about Cassia was the suppos¬ 
ing it to ),o furnished l,y what is really a most vulitablo species, ami 

that error is now removed. 

Cinnamon of tho genuino Ceylon kind is cultivated in Guyana, the 
island of St. Vincent, the Cape de Verd, Brazil, tho Isle of France, 
Pondicherry, Guadeloupe, and elsewhere, and it is said that plants 
obtained from Paris by the Pasha of Kgypt havo thriven when trans¬ 
ported to Cairo. There is howover no probability that the tree will 
succeed as an article of commerce in any country that has not tho hot 
damp insular climate and bright light of Ceylon. 

C. Tamala is a native of the continent of India, wild in Derwanee 
and Oongachora, cultivated in tho gardens of Rungpoor. Tho taste 
of tho loaves when dried is aromatic; they are sold in tho shops 
under the name of Folia Malnbathri Tamalapathri or Indi. 

C. Loureirii grows on the lofty mountains of Cochin China, to tho 
west towards Laos, Japan. Tho flowers of Cassia are produced by 
this species. Tho old and young branches are worthless, but the 
middle-sized shoots are superior to that of Ceylon, and are sold at a 
much higher price. 

C. Culilawan is a native of Amboyna, especially in Leitimoo near 
the villages of Saya, Rutton, and Etna. The bark when dry is aro¬ 
matic like cloves, but less pungent and sweeter. It has sorno 
astl'iugoucy, and owes its medicinal activity to a combination of volatile 
oil, resin, and bitter extractive. It is useful in dyspeptic complaints, 
diurrhocos, &c. The natives of Amboyna use it both as on internal 
medicine and as a stimulating linamont. 

C. rubrum grows in Cochin China, and contains an essential oil, liko 
the last species, smolliug of cloves, but not so agreeable. 

C. Sintoc grows on the Nilghen-y Mountains in Hindustan, and tiro 
higher mountains of Javu. It is a tree 80 feet high. Thu bark is in 
quality very like the true Culilawan, but not so agreeable; it is more 
bittoi- and drier, and more powdery when chewed. 

C. iranthoncnrun is a troo growing on tho Papuan Islands and tho 
Moluccas. The hark lias great fragrance when frcHli, but loses this 
quality in time. It is so oxtremely liko Mapoy Bark uh to bo con¬ 
founded with it. 

C. nitidum is a shrub or small tree growing on tho continent of 
India. It is tho plant which furnished tho principal part of tho ‘ Folia 
Malahathri ’ of the old pharmacologists. 

C. Javanku.nl iB a troo with a trunk 20 feet to 30 feet high, growing 
in Java and Borneo. Tho bark is of a deep cinnamon-brown colour, 
more bitter than Culilawan Bark, and the loaves whon rubbed have a 
very sharp aromatic odour. Illume Bays the bark deserves the attention 
of medical men on account of its powerful anti-spasmodic properties. 

With regard to Cinnamon and Cassia Barks as they occur in com¬ 
merce, wo are most indebted to Neos von Esenboek, who has paid 
great attention to tho subject. According to him, the finest or Ceylon 
Cinnamon is procured from the three-year-old branches of the 
Ciiniunwmiim Zeylanicum (Blumo), which is found native in tho 
island of Ceylon oidy ; the cultivation howover has been extended to 
Java and to South America. Though found in various parts of the 
island, it is rnoBt abundant in tho south-west part, near Colombo, and 
yields the host Cinnamon when growing in a sandy quartz soil, Tho 
time for stripping off the bark is from May to October. The bark, 
after boing removed from the branches, is tied up in bundles for 
twenty-four hours, during which time a sort of fermentation takes 
place, which greatly facilitates tho separation of the outer part of the 
bark from the cuticle and epidermis, which is very carefully scraped 
off the Ceylon Cinnamon. It is then rolled up into quills, or pipes, 
about three feet in length; the thinnor or smaller quills being sur¬ 
rounded by larger ones—a mark which always distinguishes Cinnamon 
from Cassia. It is then conveyed to Colombo, whore it is sorted by 
government inspectors into^threo kinds, of which the two finest nlouo 
were allowed to bo exported to Europe, whilo the third, or inferior 
kind, was reserved to bo distilled along with the broken pieces of tho 
other two for the purposo of obtaining the oil of cinnamon. Tlie 
soloct Cinnamon is formed into bales of about 92J lbs. weight, con¬ 
taining some pepper or coffee, and wrapped in double cloths made of 
hemp, and not, os stated by some writers, of the eocoa-trae. 

This fino Cinnamon occura in pieces about forty inches in length, 
generally containing from six to eight rolls or quills in each, one 
within the other, of the thicknesH of vellum paper, of a dull goldon- 
yellow colour, smooth on both outer and inner surface. It is very 
fragrant, agreeably aromatic, taste pleasant, warm, aromatic, Blightly 
astringent. Analysed by Vauqueliu, it yielded volatile oil, tannin in 
.lane quantity, an azotised colouring-matter, a peculiar acid, mucilage, 
and ftooulum. 

The root of the Cinnamon tree yields a kind of camphor, and tho 
leaves yield an oil which resembles oil of cIovcb, which it is ofton used 
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to adulterate. This is quite distinct from the oil of cinnamon obtained 
from the bark. Tho ripe berries yield by decoction a solid volatilo 
oil, similar to the nil of juniper. Cassia, according to Marshall and 
others, is tho bark of tho old branches and trunk of the Cinnamomum 
Zeylunknm already mentioned, while othere assert that it is the bark 
of an entirely different species, namely, of tho Cinnamomum Catria 
(Nees Fratres, et Blume), a native of China, but cultivated in Java. 
This last view is much the more probable; for not only is no Cassia 
exported from Ceylon (except the rejected or third sort of Cinnamon, 
which is introduced into England incorrectly under that name), hut 

almost all tlio Cassia which reaches Europe comes from Canton, Re¬ 
agents produce veiy different effects both on the infusion and oil of 
these two barks, which ih a rational ground for believing them to be 
obtained from different species. 

Cassia is easily distinguished from Cinnamon. Tim bales in which 
it anivesHire much smaller, containing only from two to four poundB, 
bound together by portions of the bark of n tree. Tho quills are 
thicker, rolled once or twice only, and never contain thinner pieces 
within; the diameter of the bark is much thicker than that of Cinna¬ 
mon, and harder, the outer rind less carefully removed (largo patehes 
of the cuticle and epidermis often remaining upon it), the colour 
deopor, of a brownish fawn-colour (that raised in Guyana is yellowish), 
with the odour of Cinnamon, but fainter and less grateful; tho tnsto 
more acridly aromatic, pungent, less sweet, at the same tirno more 
powerfully astringent, yet mucilaginous. 

Cassia is often substituted for Cinnamon, and it is also frequently 
adulterated with Cassia Lignea (which is tho balk of a degenerate 
variety of the Cinnamomum Zeylanicum, (Blume) growing in Malabar, 
Penang, and Silhct), with tho bark of Cinnamomum Culilawan, and 
with portions which by distillation havo been deprived of thoir 
volatile oil. 

Oil of Cinnamon is obtained chiefly from tho fragmonts which fall 
from the quills during the inspection and sorting at Colombo. Theso 
fragments are coarsely powdered, and after being immersed for forty- 
eight hours in sea-water, are distilled, when a milky fluid comes over, 
which separates into two parts, a light oil which floats, and a heavy 
one which sinks in the water. Eighty pounds weight of Cinnamon 
yield about two ounces and a half of light oil, and live ounces and a 
half of heavy oil. About 100 gallons of oil of cinnamon are annually 
obtained at Colombo. As the oil which is met with in commerce ih a 
mixture of these two, the specific gravity is variable, 1-035 to l'ODO. 
In time a spontaneous separation takes place, and there are formed 
beautiful transparent crystals of a stearoptiu, or Cinnamon-Camphor. 
•Sometimes benzoic acid is formed. Oil of Cassia is also obtained by 
distillation; at first it is whiter than oil of cinnamon, afterwards it 
becomes yellow, but never of such a fiery yellow as cinnamon-oil. 
Tile odour is agreeable, but not ho dblieate ami eiiinamon-liko : tasto, 
acrid, burning, but different from cinnamon. Specific gravity 1 0608 ; 
it reddens litmus paper. At a low temperature crystals show them¬ 
selves, which disappear with an increase of heat. Some consider these 
a camphor, others benzoic acid. Benzoic acitl unquestionably exists 
in this oil. Oil of cinnamon is adulterated with oil of cassia, with 
the oil of cassia-buds, with tho oil of the Ceramu lanm-a ranat, or 
Cherry-Laurel, and it is also na(d with oil of bitter-almonds, an exceed' 
iugly dangerous intermixture. 

C INN AM( W-STON E. | (1 arn kt.] 

CINNAMON, WILD. [Oin-.n-amodeniwon.] 

CINNYRID/K, a family of Passerine Birds of brilliant plumage, 
living upon the juices of flowers, and representing in the Old World tho 
Troehilida', or Humming-Birds of tho New Continent and its islands. 
Thoy are known by the common names of Sun-Birds and Soui-Mangas. 

Cuvier, in defining his gouus Cinuyns, statos that the species com¬ 
posing it havo the tail no lunger worn ; the bill long iunl very slender, 
with the edge of the two mandibles finely son-ated ; and tho tongue, 
which can be protruded from the bill, terminating in a fork. They 
are, ho observes, small birds, the plumage of whose males glitters iu 
the season of love with metallic colours, approaching in splendour 
that of tho Humming-Birds, which they represent in this respect iu 
i tho Old Continent, where they are found principally iu Africa and 
the Indian Archipelago. They live, he adds, on flowers,-from which 
they pump tho juices : their nature is gay, and their song agreeable. 
Their beauty makes them much sought after in our cabinets ; but as 
tlio plumago of the females and that of the males during the interval 
between tho seasons of love is entirely different from its nuptial 
brilliancy, it is difficult to characterise tho species. (‘ Utouio Animal.’) 

Cinnyriu, iu Cuvier’s arrangement, stands between AlmthrejiUui and 
A rachnothera. 

Mr. Vigors considers the Tenuirotlret, or Suctorial Birds, tho most 
interesting group perhaps of tho animal world. “ Deriving,” says 
that author, “their subsistence for the most part from tho noctar of 
flowers, we never fail to associate them in idea with that more beauti¬ 
ful and perfect part of tho vegetable cre«tion,-with which, in thoir 
delicacy and fragility of form, thou- variety and brilliancy of hues, not 
less thun by their extracting their nourishment from vegetable juices, 
they appear to have so many relations. As the tribe is confined ex¬ 
clusively to the,torrid zono nnd the southern hemisphere, the natu¬ 
ralists of our northern latitudes have little opportunity of observing 
thoir manners or of inspecting their internal construction. Much 
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confusion has consequently arisen in assigning them their respective 
stations, more particularly among the Honey-Suckers of Australia, 
which have been indiscriminately scattered among every group of the 
order. In the absence of that certain and perfect information which 
alone can authorise us to decide upon the station of any bird in 
nature, I cannot, at present, undertake to fill up the details of this 
tribe with much pretension to accuracy. Tho following sketch how¬ 
ever of the Suctorial Families will, I imagine, be found to afford some 
approach, in its general outline, to the natural divisions into which 
the tribe branches out, and to the order in which they succeed each 
other:— Nectariniad.ee (?), Cinnyrider, Trochilidee, Promeropidte, Meli - 
pheujieler. Arranged according to their typical characters, they thus 
succeed oacli other :—• 

Normal droop. 

Hills and feet comparatively slender / Cinnyridee. 
(gracilioribus) . . • • l Trochilida. 

Aberrant Group. 

- , “Jh and feet comparatively strong 

(fortionbus) .... Xtfectarimada-V)." 

Hr. Vigors then proceeds to state that Illiger was the first who 
separated the truo Ucrthia of tho present day from the groups of tho 
Jiinmoan Ucrthia, which feed upon vegetable juices, and which he 
therefore distinguished by tho generic name of Neetarinia. This 
latter genus, observes Mr. Vigors, comprising two distinct and 
strongly marked groups, has again been separated by Cuvier into two 
divisions : for the first of which, consisting of birds whose bills aro 
shorter anil stronger than those of the second, and whoso feet are also 
in general moro robust, ho has retained tho name of Neetarinia ; 
while he has distinguished the lattor division, where tho bills aro 
longer and moro attenuated, and the legs and feet are proportionally 
more delicate, by tho appellation of Cinnyrit. The first two families 
in the arrangement of Mr. Vigors accord with these views; and he 
remarks that, besides the difference in their structure, the two groups 
may be separated by their geographical limits. The Neelariniadtr. , as 
far ns Mr. Vigors can trace out their extent, are confined to the New 
World ; wlule the Uinnyriche are circumscribed within the bounds of 
tlio ancient continent and its adjoining islands. In looking to the 
succession of affinities in the tribe, Mr. Vigors remarks that the 
Nectariniaelec appear to hold, by the comparative strength of their 
feet and bill, an intermediate rank between the Creepers and the 
typical groups of the present tribe. The Ucei/iiaelec, as we havo seen 
[OnKF.i'Ea], employ, lie observes, the foot in climbing; the Ncctari- 
fiiartie bop from flower to flower, seeking the nectar of each ; while 
the Uiunyrideg and Trochilida ; make no use whatever of tho foot as 
they extract their food, but during the process of feeding are poised 
entirely on tho wing. The two last-mentioned families, he adds, 
again approach each other in the slenderness of their bill, the vivid¬ 
ness aud changeable lustre of their plumage, and the habit of hover¬ 
ing on the wing when they feed. They are chiofly separated by tho 
comparatively stronger foot and hill of the Citmyridce; but the 
geographical distribution of the two families points out a line of 
demarcation. Mr. Vigors concludes thiB part of his observations by 
acknowledging that these two typical families are the only groups in 
the tribe of whose situation he can speak with any confidence; and these 
two families form tho subject of this article. (‘ Natural Affinities that 
connect the Orders and Families of Birds,’ in ' Iiinn. Trans.,’ vol. xiv.) 

Mr. Swaiuson considers the Cimnyrukr, or Sun-Birds—so colled by 
the natives of Asia in allusion to their splendid and shining plumage — 
the subtypical family of the Tenuirvetret. He observes that the 
affinity is obvious between this family nnd the Meliphagideg ; but 
whether the dirout passage is made by the short-billed Honey-Suckers 
(Dicecum, Cuv.) or by the Spider-Suokers (Araehnothcra, Temm.) is 
uncertain. “ The plumage of the meliphagous birds of Australia," 
says Mr. Swainson, “ is almost universally dull, or at least destitute 
of thoso gay and beautiful tints which are so strikingly developed in 
tho sun-birds: a rich golden-green, varied on the under parts with 
steel-blue, purple, bright-orange, or vivid-crimson, decorates nearly all 
the spocies, and produces a brillanoy of colours only rivalled by those 
of the humming-birds. The bill is very long, slender, and acutely 
pointed, the margins being dentated in the most regular and delioate 
manner: yet these teeth are so small as scarcely to bo seen by the 
naked eye jAhe tongue is formed into a bifid tube, or rather, as we 
suspect, infRwo flattened filaments; thus differing materially from that 
of the honey-suckers, which always ends in abrush: the bill also is never 
notched. The difference between the two structures is softened down 
by the intervention of the nectar-birds ( Neetarinia, Ill.), whose bill 
snows a union of both characters, the margins being finely dentated, 
and the tip distinctly notched. The species of the lattor are few; 
and while Cinnyrit is rostriotod to the tropics of the Old World, 
Neetarinia represents them in the New. Some few other forms, 
found in Australia and in tho Oceanic Islands, belong to this group, 
and they are arranged in the genera Melithreptet and Dicatum, hut 
their habits are imperfectly understood.” 

The genera arranged by Mr. Swainson under the family Cinnyrider 
are Mdithreptet, Oinnyrit, A nlhreptet, Neetarinia, and Diemam. The 
family Btands between the Meiiphagidex and the Trochilida. 


CINNYRIBA3. MM 


Mr. G. R. Gray makes the Nectarinida, as he writes the word, the 
second family of the tribe Tenuiroetree, placing it between the Upupidee 
and the Trochilidee. 

The Nectarinida, in his arrangement, comprise the following sub¬ 
families and genera:— 

Sub-Family 1. Nectarininer. 

Genera :— Moho, Lobs. ( Meropt, Ccrthia, Gin.; Gracula, Merr.; 
Mdiphaga, Temm.). Drepanit, Temm. ( Oerthia, Gm.; Melithreptiu, 
Vieill.; Vettiaria, Flem.). Arachnothera, Temm. (Cinnyrit, Horn. ; 
Certhia, Lath.). Neetarinia, Ill. ( Certhia, I.inn,; Mcllisuga, Vieill.; 
Cinnyrit, Cuv.; Rhundace, Mochr.). Ptdaturut, Sw. (Prouieropt, Loss.; 
Ufeupa, Gm.). Anthrcptet, Sw. (Mcllittuja, Vieill.; Cinnyrit, Sw.). 
Oerthionyx, Less. ( Certhia, Cuv.). Diceeum, Cuv. (Certhia, Cm.). 
Sub-Family 2. Cetrcbinee. 

Ccrthiola, Sundov. (Fumariut, Steph.; Neetarinia (111.), I<eps.; 
Certhia, Linn.). Dacnit, Cuv. (Certhia, Linn.). Undroitrnm, Lofr. 
and D’Orb. 

Upon the whole we take tho arrangement of Mr. Swainson. 
The following cut is after his figures in tho ‘ Classification of Birds.’ 



Hills of Cinnyrieter. 

a, Melithreptet; h, Cinnyrie; c, Anthrcptee ; et, Neetarinia; r. Dicecum. 

The Cinnyridee have the following characters:—Wings with the 
outermost quills morn or less shortened or graduated. Bill more or 
less curved, generally entire. Nostrils short, oval, membranaceous, 
opening by a lateral slit. Foot moderate. Bill entire. (Sw.) 

Melithreptet, Vieill.—Bill long, sickle-shaped; the sides considerably 
compressed ; the culmen elevated, and the tips entire. Nostrils very 
short, opening by a semicircular slit. Tongue long; tho tip only 
terminated by a hunch of short filaments. Wings moderate; the 
first throo quills nearly equal. Feet robust, long; lateral toes equal; 
tarsus almost twice as long as the hind too. Pacific Islands. (Sw.) 

Example, Melithreptet Pacifica. 

Uinnyrit, Cuv.—Bill long, slender; the tips very acute and entire; 
the margins minutely denticulated; base of the upper madible 
folding over, and partly concealing that of the lower. Nostrils Bhort, 
oval. Tongue retractile, simply forked; First quill spurious, 
second shorter than tho third. Tail even or rounded. India and 
Africa. (Sw.) 

C. ehalybeia. It is goldnu-green, with brown wings and tail, and 
narrow pectoral rod band bordered above by another of Bteel-bluo; 



Lesser Collared Creeper (Oinnyrit ehalybeia). (Sw., ‘Zool. III.’) 

upper tail-coven blue. This, according to Mr. Swainson, is Certhia 
ehalybeia, Linn., Gmel ; Le Soui-manga k Collier, Vieill.; and Collared 
Creeper, Lath. 

Mr. Swainson remarks that another bird very nearly resembling 
this has been figured by Le Vaillaut under the name of Le Sucrier k 
Plastron Rouge (‘ Ois d’Afr.,’ pi. 300), hut that Le Vaillanf s reasons 






1093 


CIONUS. 


10 # 1 


CTNNYRID,E. 


for separating them are, he thinks, sufficient, at least until more 
forcible ones are adduced than mere conjecture. 

AiUhreptea, Sw.—Bill moderate, rather strong, slightly ourved; 
widening towards the base, which is much broader than it is high. 
Base of the under mandible thickened, and not partially covered by 
the upper. Wings, feet, and tail as in Cinnyria. (Sw.) 

A. Javanica (Nectarinia Javanica, Horsf.). It is glossy metallio- 
purple above, olive-yellow beneath; scapulars, rump, and rather 
broad lateral stripe extending from the corner of the bill to the 
breast with a slight curvature, glossy violet; the throat chestnut; 
tail black. 




Anthreptca Javanica. (Sw., ‘ Zool. III.’) 

Mr. Swuinson describes this bird as a Cinnyria in the ‘Zoological 
Illustrations,’ and by the name hero adopted in his ‘ Classification of 
Birds.’ These changes however leave his declaration that it is not a 
Nectarinia (a genus confiued to the Now World) untouched. 

Nectarinia, Ill.—Bill in gcnoral shorter than the head, wide at the 
base, compressed from the nostrils. Tip of the upper mandible with 
a distinct notch ; the margins entire. Wings long; the first three 
quills nearly equal. Lateral toes unequal. South America only. 
(Swainson.) 



Blue-Headed Warbler (Nectarinia cyanncephala). (Sw., • Zool. Ill.’) 
Upper figure, fomale; lower figure, male. 


N. eyanocephala. Male: Changeable blue; throat, back, tail, and 
wings block; the quills edged with blue. Female: green; head, 
cheeks, and scapulars bluish; throat gray. (8w.) 

This, according to Mr. Swainson, is (Male) Motacilla Cayana, Liim., 
Gtnel.; Sylvia Cayana, Lath.; Pepit Bleu do Cayenne (?), Briss.; 
Cayenne Warbler, Lath,; and Sylvia Cayeneruria cterulea, Briss. 
(Femalo) Motacilla cyanocephala, Gmcl.; Sylvia ryanoccphala, Gmel.; 
Sylvia viridia, and Le Pepit Verd, Briss.; Blue-Headed Warbler, and 
Blue-Headed Creeper (?), Lath. 

Mr. Swainson states that the habits of this bird are perfectly the 
same as those of the rest of the Nectarinue. “ It is,” ho says, “ one 
of the commonest birds of Brazil, and appears spread over tho whole 
extent of that country. It freqnonts tho same trees as tho humming¬ 
birds, hopping from flower to flower and extracting tho nectar from 
each; but this is not done on the wing, becuuse its formation is 
obviously*different from the humming-birds, which, on the contrary, 
poise themselves in the air during feeding.” 

Mr. Swainson remarks that the young males, as usual befnro 
moulting, have the colours of tho femalo, and that the rich sky-bluo 
of the male in some lights becomes greenish, and in others dark blue. 

Diacam, Cuv.—Bill short, remarkably broad at the base, and 
suddenly compressed beyond; the tips entire; tho margins minutely 
denticulated; nostrils triangular. Wings, feet, and tail as in Necta¬ 
rinia. Indian and Australian islands. (Sw.) 

The figure referred to by Cuvier, and copied into tho article 
ClSRTiriADSi, is evidently a Humming-Bird, and must have been given 
by mistake. The reader will find a most elegant and characteristic 
drawing of D. hirundinaccum in Mr. Gould's grand work on the ‘ Birds 
of Australia.’ 

Mr. Gould states that tho Swallow I)teanin has neither tho 
habits of the Pardalotes nor of the Honey-Eaters: it differs, he says, 
from the former in its quick darting flight, and from the, hitter in its 
less prying, clinging, and creeping actions among tho leaves, &c. 
“When perched on a branch,” continues Mr. Gould, “ it sits moro 
upright, and is more swallow-like in its contour than either of the 
forms alluded to. The structure of its nest and the mode of its nidi- 
fication are also very dissimilar. Its song is a very animated and 
long-continued straiu, but is uttered so inwardly that it is almost 
necessary to stand beneath tho tree upon which tho bird is perched 
bofore its notes can bo heard. Its beautiful purse-like nest is com¬ 
posed of tho white cotton-like substance found in tho seed-vessels of 
many plants; and among other trees is sometimes appended on a 
small branch of a Casnarina or an Acacia pendula. It was on the 
latter treo that I found a nest containing three or four young: a 
second nest with the eggs was given to me in Sydney. The ground- 
colour of tho eggs is dull white, with very minute spots of brown 
scattered over the surface; they are 9 lilies long by f>i lines broad. 
Tho male has the head, all the upper surface, wings, and tail blnck ; 
throat, breast, and under toil-coverts scarlet; flanks dusky; abdomen 
white, with a broad patch of black down tho centre ; iridcs dark 
brown ; bill blackish-brown; feet dark-brown. The female is dull- 
black above, glossed with steel-blue on tho wings und tail; throat and 
centra of the abdomen buff; flanks light-brown; under tail-coverts a 
palo scarlet.” Locality, the Australian continent generally. 

CINNYHIS. [Ciuuvninja]* 

CINQUEFOIL. [PoTESTUXA.] 

CI'ON US, a genus of Coleopterus Insects of tho section Jlhynco- 
phora and family Cnrculionidtv. 

Sehiiuherr (in his ‘ Synonymia Insectorvm ’) links the present 
genus with the genera Gymntrtron, Mccinua, and Navodea, under the 
head Cionidea, which may be considered as a sub-family. Wo shall 
therefore briefly Btate the characters of these genera under this head, 
first, observing that tho Cionidea may be distinguished from allied 
groups by their having the anteume !)- or 10-joint,ed, 5 of which 
always compose tho funiculus, or that portion between the basal 
joint and the club which terminates the antenna. 

Tho characters of the genus Cionua are ns follows:—Antenna) 
short,-tho two basal joints of the funiculus obconical, tho remainder 
short and truncated at tho apex : tho club long and indistinctly 
jointed. Rostrum elongate, curved, inserted in a groove beneath the 
thorax. Thorax small; elytra nearly Mpherical, furnished with tufts 
of a velvet-like nature; fennora very thick in the middle; tibisc simple, 
truncated at the apex. 

Four species of this genus are found in England ; they live both 
in their larva and imago states upon plants, more especially those of 
the genera Scrophutaria and Verbaacum. * 

Cionua Verhaaci is about one-sixth of an inch in length and of a 
deep ash-colour approaching to black. The thorax is furnished on 
each side with a buff-coloured patch; the elytra have four longitu¬ 
dinal velvet-like bands, which are black, and interrupted with gray 
spots; there are two velvet-black spots on the suture, one near tho 
l«se of the elytra and another noar the apex ; the former has a yellow 
spot joining it posteriorly, and the letter has a Bpot of the same 
colour before ana behind. 

Those little insects are almost spherical. When touched or 
apprnachod they apply tholr long proboscis cioso to the under side of 
the body (whore there is a groove for its reception) and also the legs, 
and allow themselves to roll to the ground. Their larva:, which are 
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of a yellowish colour, and resemble small oblong masses of jelly, may 
bo seen in the month of August on the leaves of the Verbascum 
Thapavs and some few other plants which they feed upon. When 
about to assume the pupa stato they inclose thorn selves in a little brown 
spherical cocoon (less than an ordinarily sized pea) formed of a glutin¬ 
ous substance, which is attached to the leaves of a plant; in about a 
week or ten days after this the perfect insect makes its appearance. 

The genus (Jynpnrrtron differs ehiefly from Cionua in having the 

elytra somewhat ovate, sometimes depressed, and not covering the 

apex of the abdomen ; and the anterior tibim furnished with amiuuto 

hook at the apex. Gymnaitron Beccabungte is tho only species found 
in this country. 

Mecinns may bo distinguished from either of the two last-mentioned 
by tho rostrum being short and thick ; tho thorax Hub-cylindrical, the 
elytra elongate, nearly cylindrical, and covering tho body; the tibiae 
are armed with a hook at the apex. Threo species of this genus are 
found in Kngland. M. aem-icylindricus is about one-eighth of an inch 
in length, and of a blackish colour with ash-oolourod pubesconce. 

The genus Nan-odea has tho nntonn:c rather long, tho club large; 
rostrum elongate, slightly bent; thorax conical; elytra sub-ovate and 
humped; the anterior tilmo unarmed. No species of this genus havo 
yet been found in this country. 

(Schiinherr, Synonymin In feet ovum, — Genera et Species Owrcu- 
lioniihim.) 

Cll’OLlN. [Mauble.] 

CIKC/KA, a genus of Plants belonging to tho natural order 
Onagracetr. The Hpocies are found in woods and shady places. Thoy 
have little whitish pink flower?, having a tubular superior calyx with 
a 2-partod limb, 2 petals, 2 stamens, and an ovary with 2 cells, each 
of which contains 1 erect ovule. The genus constitutes the type of 
a section of Oiutyracen • in a reduced state. Tho species are commonly 
called Enchanter’s Nightshado; but whatever supposed properties 
may have given rbio to this name uro purely imaginary. 

O. Uttrtiana has ovate leaves, suhtereto petioles, no hracteoles, 
petals deeply emarginatc, calyx hairy, ovary 2-cellod, fruit broadly 
obovato. Tt is found in woods and hedgo-banks throughout Great 
Jh-ituin, though not an abundant plant. 

C. alpina lias ovate leaves, flat petioles and setaceous bractcolos, 
a glabrous calyx, and 1-collcd ovary. It inhabits woods ami thickets 
in mountainous districts, and is a rarer plant than the lost. 

CIRCLET ITS. [FalooNTD.k] 

CIRCULATION OF THE 111,000. As tho blood is necessary 
for the nutrition of all tho tissues of the body and for the develop¬ 
ment of the actions of its organs [Blood], it must be put in motion in 
order to bo borne to them. “ In man and in all the higher animals 
an apparatus is provided, partly for tho purpose of originating an 
impelling force to put tho blood in motion, and partly for the purpose 
of conveying tho blood whon put in motion to tho different parts of 
the body.” 

Tlie organ that puts tho blood in motion is tho heart; the pipes or 
conduits which distribute tho blood to tlie different parts of tho body 
are the great vessels in connection with tho heart. Tlie courso of the 
circulation, which in all tho higher animals is double- -namely, one 
through the lungs, tallied therefore the Pulmonic, or the Leaser 
Circulation; the other through tho system, called therefore tho 
Systemic, or tho Greater Circulation—will bo best understood by an 
examination of the hoart and vascular apparatus by which the 
circulation is carried ou. [Heart.] In this ploco therefore it will be 
sufficient to refer to the evidence by which it is proved that the 
blood is really in motion. J)r. Southwood Smith, in his popular 
work on the * Philosophy of Hoalth,* thus sums up tho proofs that 
the blood is a flowing stream, and that it constantly pursues a 
regular and determinate course. 

“ 1. With the microscope, in tho transparent parts of animals, the 
blood can be seen in motion; and if its courso be attentively observed, 
its route may be clearly traced. 

“ 2. The momhranes termed valves aro so placed os to allow of 
the freest passago to the blood in the circle describod; while they 
either altogether prevent, or exceedingly impede its movements in 
any othor direction. 

“ 3. The effect of a ligature placed around a vein and an artory, 
and of a puncture made above the lignture in the one vessel anil 
below it in the other, demonstrates both tho motion of the blood and 
the course of it. Whon a ligature is placed round a vein, that part 
of the vessel .whioh is most distant from the heart becomes full and 
turgid, on account of the accumulation of blood in it; while the part 
of the vessel which is between the ligature and the heart becomes 
empty and flaccid, because it has carried on its contents to the heart 
anil it can receive no fresh Hupply from the body. When, on the 
contrary, a ligature is plaoed round an artory, that portion of the 
vessel which lies between the ligature and the hoart beoomos full and 
turgid, and the othor portion empty and flaccid. This can only be 
because tho oontents of the two vessels move in opposite directions 
—from the heart to the artery, from the artery to the vein, and from 
the voin to tho hoart.' At the same time, if the vein be punctured 
above the ligature, there will be little or no loss of blood ; while if it 
be panotured below the ligature, the blood will continue to flow until 
the loss of it occasions death; which could not be unless the blood 


wero in motion, nor unless the direction of its course were from the 
artery to the vein, and from the vein to the heart. 

“4. If fluids be injected into the veins or arterios, whether of the 
dead or tho living body, they readily moke their way and flU tho 
vessels, if thrown in tho direction stated to be the natural courso of 
the circulation; but they are strongly resisted if forced in the 
opposite direction.” 

Tho author concludes his account of tho structure of tho hoart and 
blood-vessels, and of tho couwe which the stream of blood is ascer¬ 
tained constantly to pursue, with the following reflections:— 

“ Such is the description, and, with the exception of the first proof, 
such the evidenco of the circulation of the blood in the human body, 
pretty much as it was given by the disooveror of it, tho illustrious 
Harvey. Before the time of Harvoy, a vague and indistinct concep¬ 
tion that the blood was not without motion in the body hod boon 
formed by several anatomists. It is analogous to the ordinary mode 
by which the human mind arrives at discovory (chap, hi:, p. 103), 
that many minds should have an imperfect perception of an unknown 
truth beforo some one mind sees it in its completeness, and fully 
discloses it. Having about tbo year lfi20 succeeded in completely 
tracing the circle in which the blood moves, and having at that time 
collected all tho evidenco of the fact, with a raro dogrec of philoso¬ 
phical forbearance, Harvey still Bpent no loss than eight years in 
re-examining the subject and in maturing the proof of every point, 
before he ventured to speak of it in public. Tho brief tract wliich at 
length ho published was written with extreme simplicity, clearness, 
and perspicuity, and has been justly characterised as one of the most 
admirablo examples of a series of arguments deduced from observa¬ 
tion anil experiment that ever appeared on any subject. 

“ Contemporaries arc seldom grateful to discoverers. More tlfan 
one instance is on record, in which a man has injured his fortune and 
lost his happiness through tho elucidation nntl establishment of a 
truth which has given him immortality. It may be that thoro aro 
physical truths yet to bo brought to light, to say nothing of new 
applications of old truths, which, if thoy could ho announced and 
demonstrated to day, would be the ruiu of the discoverer. It is 
certain that thoro aro moral truths to lie discovered, expounded, and 
enforced, which, if any man had now penetration enough to soo them, 
and courage enough to express them, would cause him to lie regarded 
by tho present generation with horror and detestation. Perhaps 
during those eight years of re-examination the discoverer of the 
circulation sometimes endeavoured in imagination to trace the effect 
which the stupendous fact at tho knowledge of which lie hail arrived 
would have ou the progross of his favourite scienco; and, it may lie, 
the hope and tho expectation occasionally arose, that the inestimable 
benefit he was about to confer upon his fellow men would secure to 
him some portion of their esteem and confidence. What must havo 
been his disappointment when he found, after tho publication of bis 
tract, that the little practice ho had had as a physician by degrees fell 
off ? He was too speculative, too theoretical, not practical. Such 
was the view taken oven by his friends. His enemies Haw in his tract 
nothing but indications of a presumptuous mind, that dared to call 
in question tho revered authority of the ancients ; and some of them 
saw, moreover, indications of a malignant mind, that conceived and 
defended doctrines which, if not checked, would undormino tho very 
foundations of morality and religion. When tho evidence of the 
truth bocamo irresistible, then those persons suddenly turned round 
and said that it was all known beforo, and that the solo merit of this 
vaunted discoverer consisted in having circulated tho circulation. 
Tho pun was not fatal to tho future fame of this truly great man, 
nor even to tho gradual though slow return of tho public confidence 
even during his own time, for he lived to attain the summit of 
reputation.” 

For an account of the circulating apparatus, see the articles 
Artery, Capillary Vessels, Blood Vessels, Heart, Vein. The 
nature of the circulating fluid iB given under Blood. For the history 
of the discovery of the circulation by Harvoy, soo the article If ahvev, 
Willtam, in the Hist, and Broa. Div. 

CIRCUS. [Fai.conidjE.] 

CTRL BUNTING. [Embkriza.] 

CIRRHIBA'UBA, a genus of Fishes of the family Gobiothe and 
section Acanthopterygii. Only one species of this genus is yet 
discovered, and this is from India. It has a tentaculum ovor each 
eye and nostril, three large tentacnla at the end of the muzzle, and 
eight under the point of the lower jaw. These tentaeula constitute 
the chief distinction between this genus and that of Clinut, to which 
it is closely allied. 

CIRRHIGRADA. [Acalephal] 

CiRRHINUS.. [Gonro.] 

CTRRHOBRANCHIATA. [Dentalicm.] 

CIRRHUS. [Tendril.] 

CIRUI'PEDIA, or CIRKHIPEDA {Upas of Linmous, Cirrlmpodea 
of Cuvier and F&tissac, Cirrhiphdes of Lamarck, NenuUopodes of Do 
Blainville, CirripMes of Latreille), a well-defined natural group of 
Marine Invertebrate Animals, whose place in the system has occa¬ 
sioned much doubt and difference of opinion among zoologists. In 
the earlier times the most absurd stories were propagated and believed 
in relation to one of the moBt common genera, Pentalasmis (motifera 
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(Ltpas anatifera of Linnasus), the Common or Duck Barnacle. To the 
references on this head in the article Bbrnicle-Goobr, we may add 
tho testimony of Sir Robert Moray to show how long the delusion 
lasted, and in what positive terms a witness can state tho thing that 
is not. “ In every shell that I opened I found a perfect sea-fowl; the 
little bill like that of a goose, the eyes marked, the head, neck, breast, 
wings, tail, and feet formed, the feathers everywhere perfectly shaped, 
and blackish-coloured, and the feet like those of other water-fowl, to 
my best remembrance.” So widely spread has been this delusion, that 
it is stated that the Roman Catholics are permitted, in France at least, 
to eat the Uernicle-Goose upon fast days and during tho whole of bent, 

in consequence of its supposed marine origin. 

Organisation, and place in the Natural System.—Linnaeus placed 
the Cirripcdia, with the generic name of Lcpas, among the Multivalves 
of his Vermes (Testacea), between Chiton and Pholas ; and, supposing 
that the form existed without a shell, found a situation for it under 
the name of Triton, between Terehella and Lcrncca. Cuvier, in tho 
first and also in the last edition of the ‘ Rfcgne Animal,’ says that the 
existence of these Tritons is not confirmed, and that we must suppose 
that Linmeus had only seen the animal of an Anatifa ( Pentalamnis), 
which hod been taken out of its shell. Rang, howover, thinks that lie 
has found the Linnrean genus Triton in certain specimens brought 
home by Messrs. Lesson and Garnot, Quoy and Gaimard, and has 
published it under the name of Alepa*. Hmgui&rcs divided the genus 
Lepna into two ; the first, Anatifa, a barbarous word for Anatifera (the 
Anntifcs of the Fronch), comprising the Pedunculated Oirripedes; and 
tho second, Balanus, the Sessile species. Cuvier, under the name of 
Cirrhopoda, made these animals the sixth class of his Mollusks, which 
he places betwcon the Brachiopoda and tho first class (Ann61ides) of 
his third great division of the animal kingdom, namely, the Articu¬ 
lated Animals, and in tho ‘ Rftgno Animal ’ they appear between 
Orlticula and Scrpula, Lamarck, under the name of Oirrhipeda, liis 
tenth class of Invertebrato Animals, arranges them botween the seden¬ 
tary Annelida and his Conchifera, dividing thorn into two orders : 
1st, the Sessile Cirripedes ; 2nd, the Podunculated Oirripedes. In his 
system they stand between Afaytius and Aspergillum. Latreille, 
though he does not disturb this arrangement, evidently considers 
them as related to the Ostraeoda, nmong tho Branchiopodous Crusta¬ 
ceans. Ho says that the Sessile Cirripedes seem to represent the ani¬ 
mals which terminate tho Acfsphales Enfermiis of Cuvier. He observos 
that tho two tubular processes of Otiav, represent tho two tubes of 
some of tho Acephata, though with different usos, tile tentacula being 
converted into jaws. The eirri ho considers as a kind of feet anala- 
gmts to the sub-abdominal appendages of many Crustaceans, espe¬ 
cially those of the Amphipoda, and is of opinion that wo may- also 
compare them to those of many Annelides. The oviduct, he remarks, 
has Homo resemblance to that of Phalangium. Finally, he expresses 
a conjecture, that naturo, to form tho Cirripedes, has borrowed different 
organs from animals of several classes. Mr. William Sharp M’Leny, 
in his profound and philosophical work, ‘ Horae Entomological,’ con¬ 
siders that Pentalasmis exhibits tho greatest affinity with tho Ostrn- 
coda; hut he seems to be of opinion that thoro exists an affinity 
between tho shell of flat an ua and that of Echinus, and sanctions 
Latreille’s opinion that the articulated eirri havo their analogues in 
the arms of tho Radiata, particularly of Conmtula. Dr. Leach, who 
has described several genera unnoticed till hiB time, divided tho class 
into two orders : 1st, Campylosoinata, comprising tho Pedunculated 
section; and 2nd, Acamptommata, including tho Sessile species. 
M. de Blainvillo makes the Cirripedes the first class ( Nematopoda) of 
his sub-typo Matenlozoaria, a group which corresponds to tho Multi- 
valves of Linmeus, after separating from them tho geuus Photo*, ro 
that Do Blainville’s Matenlozoaria consist of the Cirripedes and 
Chitons. Tho Cirripedes, ho thinks, have an evident relation to the 
Bivalve Mollusks, by means of their calcareous envolopo, in which ho 
recognises the pieces of tho shell of tho Phatadcs, nnd even tho ana¬ 
logue of tho tube of the neighbouring genera. Ho also considers the 
relationship further indicated by tho recurved position of the animal 
fixed hood downwards (la tfite en has); but he also considers that 
their relations to certain animals of the type Entomozoaria aro nume¬ 
rous, by moans of tho homy, locomotive, articulated appendages 
which are branchial, at least at tho root, becoming, towards the mouth, 
true homy denticulated jaws. Mr. Thompson, in his ‘Zoological 
Researches,’ considers the Cirripedes to be true Crustacea, nnd that in 
the first state of these animals they not only possosa perfect freedom 
nnd power of motion, but organs of sight. On the 28th April 1828, 
Mr. Thompson states that he took in a small muslin towing-net while 
crossing the ferry at Passage, among othor minute creatures, a small 
translucent animal, one-tenth of an inch long, of a somewhat elliptical 
form, but very slightly compressed laterally, and of a brownish tint. 
When in a state of perfect repose it resembled a very minute mussel, 
and lay upon one of its sides at the bottom of the vessel of sea-wator 
in which it was placed; at this time all the members of tho animal 
were withdrawn within the shell, which appeared to be composed of 
two valves, united 6y a hinge along the upper part of the back, and 
capable of opening from one end to the other along the front, to give 
occasional exit to the limbs. These were of two descriptions, namely, 
anteriorly a large and very Btrong pair, provided with a cup-like 
sucker and hooks, serving solely to attach the animal to rocks, stones, 
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&e.; and, posteriorly, six pairs of natatory members, so articulated as 
to act in concert, and to givo a very forcible stroko to tho water, caus¬ 
ing tho animal, when swimming, to advance by a succession of bounds 
after the aamo manner as the Water-Flea ( Daphnia) and other Mon- 
oculi, but particularly Cyclops, whoso swimming-feet are extremely 
analogous. [BRANCHioronA.J The tail, usually bent up under tho 
belly, is extremely short, composed of two joints, and terminating in 
four seta), and is employed tb assist in progression mid in changing 
the position from a state of repose. Tho greatest peculiarity however 
in the structure is in tho eyes, which, although constantly shielded by 
the valves of the shell, are pedunculated ilh in the Crab unci Lobster, 

and placed entirely at the sides of the body. Mr. Thompson observes 
that this animal, blit for its pair of pedunculated eyes, would find a 
place as a new genus of Ostraenda; that its members approximate it 
to Argufns on the one luiud iuA to Cyclops on the other—-genera 
which are widely separated; whilo the eyes show its relationship 
to the Jtccapoda (crabs, lobsters, Ac.) Tho individuals presented no 
variation indicative of a difference of sex ; nnd this, with their anoma¬ 
lous organisation, induced a belief that they were tho larvio or dis¬ 
guised states of some crustaceous animal, or (as it had Ix-on previously 
ascertained that the Cirripedes were Crustacea ) that they were the 
males of these, Mr. Thompson not being disposed to believe that the 
two sexes were united in tho samo individual. What follows being of 
the last importance, we give in tho author’s own words :■ —“ Under 
the foregoing impressions, some of them were collected in t.lio spring 
of 1826, and, in order to see what changes they might undergo, wore 
kept iu a glass vessel, covered by such a depth of sea-water that they 
could be examined at any time by means of a common magnifying- 
glass; they were taken May 1st, and on the night of tho 8th the 
author had the satisfaction to find that two of them hod thrown off 
tlieir exuvia (exuviw), and, wonderful to say, were firmly adhering to 
tho bottom of tho vessel, and changed to young barnacles, such as are 
usually seen intermixed with grown specimens on rocks and stones at 
this season of the year, (Balanvs par Mas, Penn.) In this stage tho 
sutures betwcon tho valves of thoshell and ofthe operculum were visible, 
and the movements of the arms of the animal within, although these 
last were not yet completely developed ; tho eyes also were still per¬ 
ceptible, although the principal part of the colouring-matter appeared 
to havo been thrown off with tho oxuvium (exuvisc). On tho 10th 
another individual was seen in the act of throwing off its shell, anil 
attaching itself as the others to tho bottom of the glass. It only 
remains to add, that as the secretion of the calcareous matter goes on 
in tho compartments dostined for the valves of the shelly covering, 
the eyes gradually disappear, from the increasing opacity thence pro¬ 
duced, and tho visual ray is extinguished for the remainder of the 
animal’s life; the arms at the samp time acquire their usual ciliated 
appearanco. Thus, then, an animal originally natatory and locomo¬ 
tive, and provided with a distinct organ of sight, lieeoines jK-rmauontly 
and immoveably fixed, and its optical apparatus obliterated, and fur¬ 
nishes not only a new and important physiological fact, but is the only 
instance in nature of so extraordinary a metamorphosis.” 

“ During tho whole of the spring and summer months,” says Mr. 
Thompson, “ tho water teems witli these exuvia (cxuviie) of Tritoiqs 
(the animal inhabitant, according to Linnaeus, of tho barnacles) : it is 
impossible to avoid drawing up numbers every timo a towing-nct is 
thrown out, nay tho tide is at. times discoloured from their abundance ; 
but to bo certain that these are really such, let a stone with several 
barnacles upon it be kept in sea-water, regularly renewed, towards the 
latter end of April or the beginning of Maly, and with duo attention 
many of them moy bo observed in tho act of throwing otf exuvia 
(exuvisc) in every respect identical; let it bo recollected, however, 
that theso aro the casta of tho animal alone, and not of the valves of 
the shell or of the operculum.” Mr. G. 11. Kowerby (‘ Genera of Shells,’ 
‘ 8c<dpvt turn') thus writes on the subject of Mr. Thompson’s disco¬ 
very :—“ Without describing the facts, or entering upon the arguments 
with which ho supports this opinion” (that is, that the Cirripcdia are 
Crustacea), “ wo must bo permitted to say that we do not think that 
he has fully demonstrated it; at the same time, considering that, as 
far as wo hitherto know, the Oirripedes were all attached, the circum¬ 
stance of their beiug free when very young accounts well to our mind 
for tho fact of each species being found attached to peculiar situations, 
which would only be compatible with the notion of their being at one 
time free agents, and possessed of an instinctive volition determining 
their choice of situation.” .Professor Owen, in the ‘ Catalogue of the 
Museum of tho College of Surgeons’ (‘ Cimpoda’), speaks of the dis¬ 
covery without expressing any doubt. 

But Mr. Thompson has since, in a paper read, before the Royal 
Society on tho 5th of March 1835, declared his “discovory of tho 
metamorphosis in the second type of tho Cirripedes, namely, the 
fjcpades, completing tho natural history of these singular animals, 
and confirming their affinity with the Crustacea and the Memoir, 
with a plate, is published in the second part of the ‘ Philosophical 
Transactions ’ for 1835. The following is the abstract of the paper:— 
“ The discoveries made by the author of- tho remarkable metamor- 
phoscH which tho animals composing the first family of tho Cirripedes, 
or Balani, undergo in the progress of their development, and which ho 
has published in the third number of his * Zoological Researches,’ 
(p. 76), are in the present paper, which is intended as a prise essay for 
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one of the royal medals, followed up by the report of his discovery of 
similar changes exhibited by three species of two other genera of the 
second tribe of this family, namely, the Lepades. The lame of this 
tribe, like those of the Balani, have the external appearance of Bivalve 
Monoculi, furnished with locomotive organs, in the form of three 

pain of members, the most anterior of which are simple, and the 
other bifid. The back of the animal is covered by an ample shield, 
terminating anteriorly in two extended horns, and posteriorly in a 
single elongated spinous process. Thus they possess considerable 
powers of locomotion, which, with the assistance of an organ of vision, 
enable them to seek their future permanent plaoe of residence. The 
author is led from his researches to the con clumonthat the Cirripedes 
do not constitute, as modern naturalists have coflRdered them, a dis¬ 
tinct class of animals, but that they occupy a place intermediate 
between the Crustacea decapoila (wiyx which the Balani have u marked 
affinity) and the Crustacea entomostraca, to which the Lepades are 
allied; and that they have no natural affinity with the Testaceous 
Mollusca, as was supposed by Linnaeus, and all the older systematic 
writers on zoology." 

Mr. Thompson does not seem to havo been aware of a paper by 
Dr. J. Martln-Saint-Ange, road at the Academy of Sciences on the 
14th July 1884, and published in the ‘ Savans Strangers’ (tome vi.), 
and separately by Baillitoe (1835). The following is the summary of 
the principal facts stated by him in the course of a very laborious 
and acute investigation :—The mouth of the Pedunculated Oirripedes 
is composed uf pieces entirely comparable to those of the mouths of 
many Crustacea, and especially of the Phyllosomes; the upper lip, 
the palpi, and the mandibles are so analogous that the resemblance 
extends even to the form. The three jaw-feet (pieds-m&ehoircs), 
which are met with most commonly in the Crustacea, are conjoined 
in a singlo jaw-feet which receives the nervous trunks ; at its base are 
always found from two to four bronchi*. The ten ordinary feet of 
the Crustacea are faithfully represented in tho Anatifcs (Campyloso- 
mata); at tho baso of many among them are found brnnehiie disposed 
like those of 'certain Crustacea, aud tho number even is sometimes 
repeated. There exists in each foot a double canal, fit for establish¬ 
ing a circulating curront, and traversing all the articulations of the 
cirri. Tho body is composed of a certain numbor of ringB, or of 
articulations, very distinct, each of which supports a pair of feet. In 
the interior of the body there are a dorsal vessel (like that in a great 
numbor of the Articulated Animals), and a double series of ganglions; 
of which the number, according to Dr. Martin-Saint-Ango’s researches, 
is equal to that of the feet; there is besides auotkur pair on the 
lateral parts of tlio Btomaeh. Tho pedicle may be regarded as 
analogous to the tail of many Crustacea ; it is in this cavity, and not, 
as has been said, on the back, Alint tho eggs are found; these pass 
afterwards by a conduit, not yot indicated, in the envelope, which, by 
its resemblance to tho mantle of tho Mollusca, establishes the only 
possible analogy between the Cirripedes and the last-named animals. 
Tho organs placed upon tho bock, which Cuvier described ns eggs, are 
tho generative apparatus of the mule, of which the disposition is Very 
remarkable. Finally, the stomach and intestinal canal incloso in the 
interior a membranous sac of a retort-shape; the disposition and use 
a£ which establish, according to the researches of M. SerroH, an 
additional approximation botwocn tho Cirripodos and tho Annelidcs. 
Dr. Martin-Saint-Ange then proposes, as the last result of his labours, to 
place the class Oirripcdin at the end of tho Crustacea, so as to estab¬ 
lish u natural link or passage between the superior Articulated Animals 
and the Annelula. Such are tho conclusions drawn in the Memoir 
of Dr. Murtin-Saint-Ange, who refers with approbation to the dis¬ 
coveries of Mr. Thompson, published in 1830; and before we proceed 
to give a further account of the structure of the Cirripeilia we will 
state Mr. Thompson’s view of tho ovarial system. “ In the whole of 
the tribe of the Cirripedes,” observes Mr. Thompson, in his paper 
in tho ‘Philosophical Transactions’ above quoted, “the ova, after 
expulsion from the ovarium, appear to be conveyed by the ovipositor 
into the cellular texture of the pedicle, just bonoatli the body of the 
animal, which they fill to the distance of about an inch. Whon first 
placed in this situation, they seom to be amorphous and inseparable 
from the pulpy substance in which they ore imbedded; but as they 
approach to maturity they becomo of an oval shape, pointed at both 
ends, and are easily detached. Sir Everard Home has given a very 
good representation of them, at this stage of their progress, in his 
1 Lectures on Comparative Anatomy,’ from the elegant pencil of Mr. 
Bauer. During the stay of the ova in the pedicle, they render this 
port more opaque and of a bluish tint; tho ova themselves, and the 
cellular texture with which they are surrounded, being of a'pale or 
azure-blue colour. It is difficult to conceive in what manner the 
ova are extricated from the situation above indicated; but it is 
certainly not by the means suggested by Sir Everard Home in the 
above-mentioned lecture, namely, by pieroing outwards through the 
membranes of the pediele, for tho ova ore subsequently found forming 
a pair of leaf-liko expansions, plaoed between either sido of the body 
of the animal and the lining membrane of the shells in Lepas ( Pen - 
talasmis), or of the leathery internal tunic in Cineras. These leaves 
have each a separate attachment at the sides of the animal to the 
septum, which divides the cavity occupied by the animal from that 
of the pedicle; they are .at first comparatively small, have a rounded 


outline, and possess the same bluish colour which the ova had in tho 
pedicle; but as the ova advance in progress these leaves extend in 
every dimension, and lap over each other on the back, passing through 
various lighter shades of colour into pale-pink, and finally, when 
ready to hatch, becomo nearly white. These leaves appear to be com¬ 
posed of a layer of ova irregularly placed, and imbedded in a kind of 
parenchymatous texture, out of which they readily fall when about 
to hatch, on its substance being torn asunder; indeed, it appears at 
length to become so tender as to fall entirely away, so that after the 
period of gestation is past no vestige of these leafy conceptaclcs is to 
be found. When the larv*, barely visible to the naked eye, burst 
forth from the ova, their development goes on with such rapidity that 
they seem to grow sensibly while under observation. The larva of 
the Lepatlcs then is a tailed Monoculus, with three pairs of members, 
the most anterior of which are simple, the othors bifid, having its 
back covered with an ample shield, terminatihg anteriorly in two 
oxtonded horns, and posteriorly in a single elongated spinous process.” 

The following observations on the development of the larvae of theso 
animals, by Mr. Darwiu, are amongst the latest contributions to this 
interesting inquiry “ The ova, and consequently the larva) of the 
Lepadidat, in tho first stage, whilst within the sac of the parent, vary 
in length from "007 to '00U in Lepas, to ‘023 of an inch in Seat pel l an t. 
My chief examination of these larva: has boon confined to those of 
Scalpellum eidgarc; but I saw them in all the other genera. Tho 
larva is somewhat depressed, but nearly globular; the carapace 
anteriorly is truncated with lateral horns; the sternal surface is flat 
and broad, and formed of thinner membranes than the dorsal. The 
horns just alluded to are long in Lepas nnd short in Scat pell um ; their 
onds are either rounded and excessively transparent, or, as in lltla, 
furnished with a i abrupt minute Bharp point. Within those horns I 
distinctly saw a long filiformed organ, bearing excessively fine hairs 
in lines, so exactly like the long plumose spines on the prehensile 
antenna: of the larva: in the last stage, that I have not the least doubt 
that these horns are tho cases in which antenn* aro in proems of 
formation. Posteriorly to them on the sternal surface, near each 
other, there are two other minute doubly-curved pointed horns, about 
•004 in length, directed posteriorly; and within these 1 again saw a 
most delicate articulated filiformed organ and a thicker pedicle. In 
an excellent drawing by Mr. C. S. Bate, of the law* of a Ghthamalus 
(Balanus punctatus of British authors), after having been kept alive 
and moulted once, theso organs aro distinctly shown as articulated 
antenna: (without a ease), directed forwards : hence, before the first 
moult in Scalpellum we have two pairs of antenna: in process of 
formation. Anteriorly to tho bases of these smaller antenna: is seated 
the heart-shaped eye (as I believo it to lie), ’001 of an inch in diameter, 
with apparently a single lens, surrounded, except at the apex, by dark- 
reddish pigment-cells. In some cases, as in some species of Lepas, 
tlio larv*, when fust excluded from tho egg, havo not an eye, or a very 
imporfoct ono. There are three pairs of limbs, seated close together 
in a longitudinal line, but some way apart in a transverse direction. 
The first pair always consists of n single spinose ramus; it is not 
articulated in Scalpellum, but is multi-articulate in some genera; it is 
diroctcd forwards. The other two pairs have each two rami, 
supported on a common haunch or pedicle ; in both pairs tiie longer 
ramus is multi-articulate, aud tho shorter ramus is without articula¬ 
tions, or with only traces of them; the longer spines borne on these 
limbs (at least in Scalpellum aud Ghthamalus) are finely plumose. 
Tho abdomen terminates a little beyond the posterior end of the 
carapace in a slightly upturned horny point. A short distance 
anteriorly to this point, a strong spinose forked projection depends 
from tho abdominal Burfoce. Messrs. V. Thompson, Qoodslr, and 
Bate have kept alive for several days the law* of Lepas, Conchmlerma, 
Baltinas, Verruca, and Ghthamalus, and have described tho changes 
which supervene between tho first and third oxuviations. Tho most 
conspicuous new character is the great elongation of the posterior 
> point of the carapaeo into an almost filiform spinose point in Lepas, 
Cunchaderma, Ghthamalus, and Balanus, but not, according to 
Goodsir, in one of the species of the latter genus. The posterior 
point also of the abdomen becomes developed in Balanus (Goodsir) 
into two very long spear-like processes, serrated on their outer sides ; 
in Lepas and Conchodcrma, according to Thompson, into a single 
tapering spinose projection; and in Chthamalus, os figured by Mr. Bate, 
the posterior bifid point, as well as the depending ventral fork, 
increases much in size. Another important change, which has been 
particularly attended to by Mr. Bate, is the appearance of spinose 
projections and spinos (some of which are thick, curved, aud strongly 
plumose or almost pectinated aloug their inner sides) on the pedicles 
and lower segmonts of the shorter rami of the two posterior pairs 
of limbs." In this stage of the growth of the larva, Mr. Darwin 
found the mouth in Scalpellum vulgare seated on a very slight 
prominonco in a most remarkable situation, namely, in a central 
point between the bases of the three pairs of legs. Mr. Darwin 
continues:—“I traced by dissection the cosophagus for some little 
way, until lost in the cellular and oily matter filling the wholo 
animal, and it was directed anteriorly, which is the direction that 
might have been expected from the course followed by the (esophagus 
in the larva in the last Btage, and in the mature Cirripede.” 

The larva, in its second stage of development, is known only 
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from a single specimen described and figured by Burmeister (‘Boi-' 
trago zur Naturgoscliiehte dor ttankeufuaser,’ s. 16). In its general 
shape and compressed form it seems to come nearer the lost than 

the first stage. It has only three pairs of logs, situated much more 
posteriorly on the body than in the first stage, and aU directed 
posteriorly. They are mueh shorter than in their earlier stages. 
They are undoubtedly the three pairs of limbs of the first stage 
metumorphoaed. _ The chief development of the larva since its first 
stage is towards its anterior end. 

In the last stngo the larva! have increased many times in size since 
their exelusion from tho egg. They are now much compressed, nearly 
of tho shape of a Cypris, or mussel-shell, with the anterior end the 
thickest, the sternal surface nearly or quite straight, and tho dorsal 
arched. Almost the whole of what is externally visible consists of tho 
carapace, tlie thorax and limbi being hidden and inclosed by its 
backward prolongation, and even at the anterior end of the animal 
the narrow sternal surface can be drawn up, bo as to be likewise 
inclosed. The antenmo are huge and conspicuous. They arc at first 
well-furnished with muscles, and serve as organs of locomotion, and 
apparently as feelere; but their main function is to attach the larva, 
preparatory to its final metamorphosis into a Cirripode. The disc can 
adhere oven to so gmootli a surface as a glass tumbler. The attach¬ 
ment is at first manifestly voluntary, but soon becomes involuntary 
and permanent. Mr. Darwin makes the following remarks upon the 
eyes and mouth in their last stago :—• 

“ Eyes. The posterior and rounded margins of the basal articu¬ 
lation of the above-described prehensile antenna; are refloeterl inwards, 
in the form of two forked horny apodemes, together resembling two 
lettem uu close together. These project up inside the animal for at 
least one-third of its thickness, from the sternal to the dorsal surface. 
The twogrcatalmost spherical eyes in Lcpcuamt ralis, each T ’. 0 t.h of an inch 
in diameter, are attached to the outer arms, thus, •uu*. in the posi¬ 
tion of the two full stops. Hence the eyes are included within the cara¬ 
pace. Each eye consists of eight or ten lenses, varying in diameter in 
• the same individual from J-.-.th to „jj„th of an inch, inelosod in a common 
membranous bag or cornea, and thus attached to the outer apodemes. 
The lenses are surrounded half-way up by a layer of dark pigment 
colls. The nerve docs not enter the bluntly-pointed basal end of tho 
common eye, but on one side of the apodeme. Tlie structure here 
described is exactly that found, according to Milno-Edwnrds, in cer¬ 
tain Crusluem. In specimens just attached, in which no absorption 
lias taken place, two long muscles with transverse strife may he found 
attached to the knobbed tips of the two middle arms of tho two • U U * 
mid running up to tho antero-dorml surface of the carapace, where 
they are attached. Other muscles (without transverse stria’) are 
attached round the bases on both sides of both forks. Tho action of 
these muscles would inevitahly move the eyes, but 1 suspect that their 
function may bo to draw up the narrow deeply-folded sternal surface, 
and thus cause the retraction of tho groat prehensile antenna 1 within 
the carapace. 

“Mouth. This is seated in exactly tho same position as in the 
mature Cirripode, on a prominenoo fronting the tlng-ncic limbs, and 
so far within the carapace that it was obviously quite unfitted for 
the seizure of prey ; and it wns equally obvious that tho limbs wore 
natatory, and incapable of carrying food to the mouth. This enigma 
was at once explained by an examination of tho mouth, which was 
found t,o be in a rudimentary condition, and absolutely closed, so that 
there would be no use in prey being soizod. Underneath this slightly- 
prominent and elosed mouth I found all the masticatory organs of a 
Cirripode in an immature condition. The state of the mouth will bo 
at once understood if we suppose very fluid mntter to he poured over 
tho protuberant mouth of a Cirripode, so as to run a little way down 
in the shape of internal crests, between the different parts, and in the 
shajie of a short, shrivelled, certainly elosed tube, a little way ('008 of 
an inch in L. amfralu) down tho cosophogus. Hence the larva, in this, 
its lost stngo, cannot eat. It may bo called a locomotive pupa; its 
whole organisation is apparently adapted for the one great end of 
finding a proper site for its attachment and final metamorphosis." In 
this stage the thorax is much compressed, tho six pairs of legs are all 
close one behind the other. In. all tho litnbs the obliquely-truncated 
summit of the terminal segment of tho inner rnmus hears three very 
long beautifully plumose spines; in the first pair the summit of the 
onter rainus hears four, and in tho five succeeding pairs six similar 
spines. The abdomen is small, and consists of only three segments: 
it contains only the rectum, and two delicate muscles ritnniug into 
two appendages, between the bases of wliioh the anus is situated. 

Whilst the young Lepai is closely packed within the larva, the 
capitulum, or shell, about equals the length of tho pedundo. Evon at 
this early period the muscles of the peduncle are distinct. The com¬ 
pound eyes, which we have seon are attached to apodemes springing 
from the sternal surface of tho larval carapace, are consequently cast 
off with it. Whilst the young Cirripede is packed within the larva, 
the outer integument of its peduncle necessarily forms a deep trans¬ 
verse fold passing over the eyes and apodemes. This determines the 
position and origin of the sac in the young Cirripede. 

“ The larva,” says Mr. Darwin, “ fixes itself with its sternal surface 
parallel and close to the surface of attachment, and the antennas 
become cemented to it: if the Cirripode after its metamorphosis had 


remained in this position, the cirri could not have been exserted, or 
only against the surface of attachment; hut there is a special pro¬ 
vision that the young Cirripode shall assume its proper position at 
right angles to the position which it held whilst within the larva, 
namely, with its posterior end upwards. This is effected in a singular 
manner by tho exuviation of tho great compound eyes, which we have 
seen are fastened to the outer arms of tho double »UU* like 
sternal apodemes. These, together with the eyes, stretch transversely 
across and internally far up into tho body of the larvn ; and as tho 
whole has to be rejected or moulted, the membrane of the peduncle 
of the young Cirmiede lias necessarily to lie formod with a wide 
and deep inward rold extending transversely across it; this, when 
stretched open after the exuviation of the larval carapace and 
apodemes, necessarily causes the sternal Bido of the peduncle to be 
longer than the dorsal, and as a consequence gives to tho yonng 
Cirripede its normal position, at right angles to that of the larva when 
first attached.’’ 

That the homologies of the larva of the Cirripcdes are with 
the Crustacea has before been pointed out. Mr. Darwin says : In 

Crustacea, according to the ordinary view, there are twenty-one seg¬ 
ments ; of these I can recognise in the Cirripede, on evidence as good 
as can generally he obtained, all with the exception of the four 
terminal abdominal segments; these do not occur in any species 
known to me in any stage of its development. If that part of the larva, 
in front of the mouth, bearing the eyes, the prehensile antennic, and 
in an earlier stage another pair of an ten me, lie formed, as is admitted 
in all other Crustacea, of three segments, then beyond a doubt, from 
the absolute correspondence of every part, and evon every coloured 
mark, the peduncle of the Lcpadidw is likewise thus formed. The 
peduncle being filled by the branching ovarian tubes is no objection 
to this view, for 1 am informed, on the high authority,of Mr. J. 1). 
Dana, that this is the case with tho cephalo-thorax in some true 
Crustaceans; for instance, in Sapphirina. To proceed the mouth, 
formed of mandibles, nmxilltc, and outer maxilla 1 , corresponds with 
the fourth, fifth, and sixth segments of the archetype Crustacean. 
Posteriorly to the mouth we come, in tho larva, to a rather wido 
interspace, without any upparent articulation or organ; and then to 
the thorax, formed of six segments, hearing the six pairs of limbs, of 
which the first pair differs slightly from the others. The thorax is 
succeeded by three small segments differently shaped, with the 
posterior ono alone liearing appendages. These segments l cannot 
doubt, from their appearance alone, and from their ap|iaruut function 
of steering the body, arc abdominal segments. If this latter view lie 
correct, the thoracic segments arc the six posterior ones of the normal 
seven segments; and there must be two segments missing between the 
outer maxillic and tho first thoracic pair of legs, which latter, on this 
view, springs from the ninth segment. Now, in a very singular 
Cirripede named Protrolepas, the two missing segments are present, 
tho mouth being actually succeeded by eight segments, and these 
by the three usual abdominal segments, every segment in tho body 
being as distinct as in an Anuelido; lienee in Proteolepas, adding the 
three segments for the mouth and threo for the carapace, we have 
altogether seventeen segments, which, as 1 have stated, is the full 



Kip. 1. A Stnmapnd Crustacean ( Leucifer , V. Thompson. 

Kip. 2. A species of Leyas. 

number ever observod in any Cirripedo; the four missing ones being 
abdominal, and 1 presume the four terminal segments. That the 
cavity in which the thorax is lodged in the larva, and therefore in 
the mature Cirripedo, is simply formed by 'the backward production 
of the carapace, does not require any discussion. The valves have 
no homological signification.” 

The preceding wood-cut, copied from Darwin's work, will make 
these homologies clear. The upper figure is a Stom apod Crus¬ 
tacean ( Leucifer, V. Thompson), and tho abdomen, which becomes 
rudimentary in Cirripcdes, is given inrfaint lines. Tlie lower figure 
is a mature Zepes’with the antennm and. eyes which are actually 
present in the larvn, retained nnd supposed to have gone on growing. 
All that is seen of a Cirripedo, whether pedunculated or sessile, is 
the three anterior segments of the head of a Crustacean, with its 
anterior end permanently cemented to a surface of attachment, and 
with its posterior end projecting vertically from it. 
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For the observation of the means by which these animals attach 
themselvos after leading a free life we are also indebted to Mr. Dar¬ 
win. In the larva, two ducts, called cement-ducts, can be traced from 
within tho discs of tho antenna) to the anterior or lowor ends of the 
two gut-formed bodies, which nre the incipient ovaries. These ducts 
aro filled with an opaque cellular matter in the larva. In the mature 
G'irripedes, they can be followed in a slightly, sinuous oourae along the 
muscles on each side within the peduncle, till they expand into two 
small organs, which Mr. Darwin colls cement-glands. These glands 
contain a strongly cohorent pulpy opaque cellular mass, like that in 
the cement-ducts; but iu some instances this cellulgrmass becomes 
converted, within oither the ducts or gland, both, into a 

transparent tough yellow cement. Tubes are. s^^Jpnj'qHijig into these 
glands, containing ova in every stage of development. From obser¬ 
vations made on many species of Cirripodes, Mr. Darwin concludes 
that the gland itself is part of an ovarian tube specially modifiod; and 
further that the cellular matter, which in the ovarian tubes serves for 
the development of the ova, is, by the special action of the walls of 
the gland, changed into the opaque cellular matter In. the ducts, and 
'this again subsequently into that tissue or substance which cements 
the Cirripedo to its surface of attachment. As the individuals grow 
and increase in size, so do the glands and cemcnt-ducts; but it often 
happens that when a specimen is immovuably attached, tho cement- 
apparatus ceases to act, and the cellular contents of the duct bccomo 
converted into a thread of transparent cement. The comont removed 
from the outside of a Cirripedo consists of a thin layer of very tough 
bright-brown transparent laminated substonco, exhibiting no structure 
under tho microscope. Its chemical reactions are those of Chitine. In 
the larva, the cement always oscapes through the prehensile antenna), 
and in most instances it continues to do this throughout the life of 
the animal. There are however exceptions, and in Scalpdbim vultjarc, 
and probably othors which live attached to coral, the cement soon 
coosos to debouch from the antenna), but instead bursts through a 
row of orifices on tho rostral margin of the poduncle, by which means 
this margin is symmetrically fastened down to tho delicate horny 
branches of the zoophyte. 

Tho external sholl, which misled early observers, and induced them 
to place the Cirripedes among the Molluaca, is called, in the Lrpadidtr, 
tho Cupitulum. It is usually much flattened, but sometimes broadly 
oval in section. It is genorally formed of five or more valves, connected 
together by very narrow or broad strips of membrane. When the valves 
are numerous, and they sometimes exceed a hundred in number, thoy 
aro arranged in whorls, with oach valve generally so placed as to cover 
the interval between tho two vul ves above. The upper pair of valves, the 
peduncle being bonoatli, are called by Mr. Darwin the tciyn ; the pair 
bolow it, on the same side, the acuta. The upper mesial valve opposed 
to tho two terga is the carina, and below this the sulcarina ; and outlie 
opposite sido again the rostrum. Bolow this is sometimes a subrostrum. 
Of all the valves the scuta arc the mpst permanent; then come tho terga, 
and then the carina. The others occur only occasionally. The shell is 
generally white, occasionally reddish or purple ; exteriorly the valves 
nre covorod by more or less persistent, generally yellow, Htrong mem¬ 
brane. The Bcutn and terga are always considerably huger than tho 
other valves. Tho adductor muscle is always attached to a point not 
far from the middlo of each scutum, which generally has a pit for its 
attachment. The valves aro either placed close together or at some dis¬ 
tance. Tho membrane connecting the valves, where they do not touch, 
is like that forming tho peduncle, and is sometimes coloured brilliantly 
crimson-red; gouorslly it is bluish-gray. Within tho capitulum is 
the sac, which, together with tho upper internal part of tho pedunclo, 
inclosos the animal's body. 

The Peduncle varies in length in different species, and oven iu tho 
same species, according to tho situation occupied by tho individual. 
It is usually flattened, but sometimes quite cylindrical. It is com¬ 
posed of very strong generally thick transparent membrane, rarely 
coloured reddish, aud often penetrated by numerous tubuli. Tho 
poduucle is lined within by thin layers of muaoles, longitudinal, 
transverse, and oblique, all destitute of the transverse stria) chorac- 
toristie of voluntary muscles. They run from the bottom of the 
peduncle to the base of the capitulum, as in Lepaa, or half way up it, as 
iu Cunehoderma. Tho gentle swaying to and fro movements aud the 
power of longitudinal contraction aro produced by these muscles. 
The interior of the peduncle is filled up with a great mass of branching 
ovarian tubes. 

Thera are Bix pairs of cirri. The five posterior pairs are seated close 
to each other and equidistant; the first pair is generally seated at a 
little distance and sometimes at a considerable distance from tho 
second pair. The first pair is shortest; the others, proceeding back¬ 
wards, increase gradually in length. Tho. number of segments in the 
posterior oirri is very great. The cirri ore covered with spines. Most 
of the genera have caudal appendages. 

The alimentary canal consists of an (esophagus, a stomach, aud 
rectum. The (esophagus is of considerable length; it is formed of 
strong transparent much-folded membrane, continuous with the outer 
^teguments, and moulted with them. At its lower end it expands 
into a bell with the edges reflexed. This bell lies within the stomach, 
and keeps the upper broad, end expanded. The stomach lies in n 
muoh-curved almost doubled course, and is often a little constricted 


where most bent. It is broadest at the upper end. The stomach 
is coated by small opaque pulpy sligntly arborescent glands, 
believed to be hepatic. The rectum varies in length, extending 
inwards from tho anus to between the bases of the. second and fifth 
pair of cirri. Tt is narrow, and formed of much-folded transparent 
membrane. Within the stomach there con generally be seen, accord¬ 
ing to the period of digestion, a thin yet strong perfectly transparent 
epithelial membrane, not exhibiting under:the microscope any struc¬ 
ture. It enters the branching caeca, and extends from the edge of tho 
bell of the (esophagus to the commencement of the closed rectum. It 
was this membrane which was supposed by M. Martin-Saint-Ango to 
be a distinct organ, like the closed tube of certain Annelida;. 

Tho circulatory system is not highly developed. No heart has been 
discovered. The whole body is permeated by channels which have no 
proper coat. 

In moBt genera of the Lcpadidas the nervous system consists of six 
main ganglia, namely, the supra-ccsophageal and live thoracic ganglia. 
Of these the first thoracic or itifra-ocsopliageal ganglion is considerably 
the largest and most massive. It is squarish, or oval, or heart-shapod; it 
presonts no trace of being formed of two lateral ganglia. Two great 
norves spring from its under side, and run straight down amongst the 
viscoro. Those nerves are about as large as those forming the collar 
and those running to the second ganglion; hence six great nerves 
meet here, two in front, two behind, and two on the under side. 
Nerves are given off from tho remaining ganglia to the cirri anil other 
organs. The muscles of the capitulum aro supplied from the supra- 
ccsophageal ganglion. 


f / 



Diagram of theanterior portion of the nervous system in Lepns faaeiculnria. 
A, first thoracic or infro-icsophagoal ganglion; U, second thoracic ganglion; 
C, third thoracic ganglion; 1), supru-assophagcal ganglion; A, tho two 
ophthalmic ganglia; F, double eye; «, nerve going to first cirrlius; b, to the 
muscles below the first eirrhus; c, to the ecoond cirrhus; il, to the third; 
c, nerves running to the ovarla; /, double nerves supplying tho sac and 
peduncle. 

Norves proceed from tho supra-ioAoplmgeal to tho doublo eye of 
Lepaa foacicularit. Tho idea that the whole poduucle and cupitulum 
consists of tho first three segments of the heud is beautifully sup¬ 
ported by the structure of the nervous system, in which these ports 
are seen to be supplied with nerves exclusively from the supra- 
ccsophageal ganglion. Iu ordinary Crustacea! tho supra-ccsophageal 
ganglion sends nerves to the eyes and tho two pairs of antenna) 
corresponding to the first three segments of tho body. 

The reproductive system of the CirripedcB has excited much interest 
from the results of the researches of Mr. Darwin. All the Cirripodes, 
with few exceptions, are bi-sexual, but Mr. Darwin bns found that tho 
masculine power of certain hermaphrodite species of Jbla and Seal- 
pdlum is rendered more efficient by certain parasitic males, which, 
from their not pairing, as in all hitherto known cases, with females, 
but with hermaphrodites, Mr. Darwin designates Complemental 
Males. The ordinary male organs consist of pear- or finger-shaped 
bodies of a leaden colour, which coat the stomach, enter the pedicles, 
and even the basal segments of the rami of the cirri, aud in some 
genera occupy certain swellings on the thorax and prosoma. 

With regard to the ovario, M. Martin-Saint-Ango has described how 
tb» peduncle is gorged with on inextricable mass of branching ovarian 
tubes filled with granular matter and immature ova. The ova when 
exoludod remain in the sac of the animal until the larva) are hatchod. 
They are very numerous, and generally form two concave nearly 
circular leaves, called by Darwin Ovigerous Lamellae. The ova lie in a 
layer, from two to four deep, and all are held together by a most 
delicate transparent membrane, which separately enfolds each ovum. 
This membrane is often thicker and stronger round tho margins of 
the lamellae, where they are united in a peculiar- manner, presently to 
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be described, to a fold of skin on each sido of the sac; these two 
folds Darwin calls tho Ovigerous Frnma. As tho lamollto are formed 
without erganio union with the parent they would be liable to be 
washed out of tho widely-opened sac of tho Lepatlidie if they had 
not been specially attached to the fnnna. 

The coinplementnl males, to which wo have before alluded, occur 
in the genera Ibla, Scalpellum, Alcippe, and Cryptophialut ; and these 
males are permanently attached to tho females. In Ibla the male is 
attached within the sao of the female; it has a well-organised mouth 
supported on a peduncle, but with only a rudimont of the thorax, and 
with only two pairs of aborted cirri. In Scalpetlum the males differ 
in tho different species remarkably in structure: in Bomo of the 
species they are not very unlike ordinary Pedunculated UirripodeH, 
and are attached between the scuta of the females ; in other species 
the males arc very rudimcntal, extremely minute, and would never 
without close examination have been thought to have even belonged 
to tho class Cirripedia. These inales consist of a sac, with rudiments of 
four valves, inclosing a singularly modiflod thorax, with only four pairs 
of appendagos (which cannot be called cirri); they are entirely destitute 
of a mouth or stomach. Tho males of Crgptaphialus and A Icippe aro 
even moro rudimentary than those of tho above species of Scat pull nm: 
they are reduced to an outer envelope (homologous with the carapnco 
of ordinary Crustacea), to a single eye, the testis, vesicula seminal is, 
and a wonderfully elongated proboseiformed malo organ. Hence 
there is no mouth, no stomach, no thorax, no abdomen, and no 
appendages or cirri. It may be doubted whether in the whole animal 
kingdom there oxists a 'creature in a moro rudimentary condition 
than these males. As they do not possess a mouth or stomach they 
aro necessarily short-livod. The pupa fixes itself on tho female, 
becomes cemented to her, undergoes its metamorphosis, and becomes 
a malo Cirripede; the spermatozoa become developed ansi are 
discharged; the malo dies, docays, and generally drops off, and is 
succeeded, when the ova in the female are next ready to he 
impregnated, by one or more fresh males. Owing apparently to the 
small sizo of the males, there is generally more than one attached to 
the fomalo at tho samo time; and in tho ease of A Icippe lanipae 
Mr. Darwin found no less than thirteen of tlioso singular parasitic 
and mdimentary males attached to a single female ! 

Remarkable as is the occurrence of tho above male parasites on the 
females, it is a far moro singular fact, that in some of tho speeios of 
Ibla and Senlpellum, the males aro attached, not on females, but on 
hermaphrodites; and hence they have been called by Mr. Darwin 
Complemental Males, inasmuch as they aro complementary to tho 
male organs of tho hermaphrodite. Mr. Darwin, in his work on 
tho Cirripedia (p. 281), published by the Kay Society, enters at 
length on tho evidence in support of this view, and ho believes the 
facts cannot be controverted, (p. 214.) "Although the existence of 
hermaphrodites and males within the limits of the same species is a 
new fact amongst animals, it is far from rare in the vegetable king¬ 
dom : in such cases the male flowers are somotimes in a rudimentary 
condition compared to the hermaphrodite flowers, exactly in the same 
manner as arc the males of Ibla and Sralpellum. If the final cause of 
the existence of these Complemental Males be asked, no certain answer 
can bo given; the vosioulto seminales in the hermaphrodite of Ibla 
quadnralris, and in some spoeies of Scalpellum, appeared to be of 
small diameter; but on tho other hand the ova to bo impregnated 
are fewer than in mort Oirripedes. No explanation eon be given of 
tlie much simpler case of the mere separation of tho sexes in the 
four genera before enumerated ; nor can any explanation be given of 
tho much moro varied arrangement of the parts of fructification in 
plants of the Linnean class Pulggamia .” 

.The following woodcuts will give an idea of tho structures above 
dcHcrilied, moro especially in accordance with the views of Martin- 
Saint-Angn 

Fig. 1. A nntifo jaune sans coquillo (Cuvier, A lepeu t) : A, a gelatinous 
production, the cement, which serves to fix tho peduncle; B, the 
first membrane of tho podunele; B' a small Cirripede, of the natural 
size developed upon tho peduncle of tho parent; C, the capitulutn, 
which contains the body of the animal; D, the fissure of the oapitu- 
Inm from which issuo the feet or cirri F. The point E indicates the 
termination of the peduncle, and tho place where the eggs stop ; G, 
the eggs arrived within the sao. Fig. 2. The same letters refer to 
tho same partsas in Jig. X ; H,thc pedicles of the cirri, which sustain 
the rami, F. At tho base of tho feet (H) are four bronchia); and 
between these feet and those plocod on the other side is seen the 
recurved tubo which serveB to convey the seminal liquor to the 
ova within the roc. Fig. 3. Tho same Cirripede, from which the 
half of the first envelope has beon taken so as to expose the interior. 

• The peduncle contains a second cylinder terminated in a eul-do-sac 
by its inferior extremity, and covered at the other by a very deli¬ 
cate membrane; tho longitudinal and transverse muscular fibres may 
bo observed; e, e, indicate the canal which, according to Saint-Ange, 
carries the eggs of the peduncle within the sao; b, that which serves 
as a nourishing vessel to the peduncle and the eggs; g, g, the mem¬ 
brane of the sao which intercepts all direct communication between 
tho podunele and the cavity of the sao. J represents the hotly of 
the Cirripede inclosed in its proper envelope. Fig. 4. The same situa¬ 
tion as tho last, representing all the membranes which envelop the 
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body of the Cirripede; B, B, the muscular cylindrical pipe open, in 
which the eggs are seen; e, e, the oourse of tlie ovarian tubes in the 
thickness of the second envelope; g,g,g, the envelope openedand turned 
back; J, J, J, the proper membrane of the body of the animal; it is 
with this cavity that the canal 6 communicates, and it is between this 
proper membrane and that of the second envelope g, g, g, that the eggs 
are found: whence it results that the cavity of the mantle has no com¬ 
munication with the peduncle, except by means of the oviduct e. 

Fig. 5. Side view of the common Duck Barnacle (Lepae anatifcra) 
taken out of the shell, enveloped in its proper membrane, under 
which is found the Halivary (?) vesicle; V, the cervical ganglion; 
v, the nerve which is given off from the brain to go to tho muscles of 
the skin; J, the two levator muscles of the upper lip; K K, bronchia); 
h, a horny tubercle which is formed on each side of the orifice of 
tho vent j U', the extremity of tho tube, bearded with fine hairs. 
Fig. 6. Anterior view of the same, showing the truly articulated 
disposition of the body, each ring of which corresponds to a pair of 
feet; 8, tho adductor muscle of the valves; U', the articulated tube 
which contains the Bponnatic canal. Fig. 7. The intestinal canal of 
tho same species; D, the mouth seen from the side ; d, thp oesophagus; 
d\ the stomach; d", the peduncle which makes this organ communicate 
with a species of ciccum, d'”, of the same structure and form as tho 
stomach ; T, the intestinal canal, offering two natural curvatures; A, 
orifice of tho rectum j U U, vesiculu) seminalos, uniting in a single 
canal very delicate, and terminated at TI' by a small orifice. Fig. 8. 
Disposition of the nervous system: 1. The first oesophageal ganglion, 
called the brain : from thcBe united ganglions spring the branches v, 
destined for all the muscles of the dorsal part, and two 
extremely delicate threads which go on each side, the first to the 
sulivury vesicle V, the second to a new ganglion Z; 2. The socond 
ganglion, sending two nervous branches to each jaw-foot F, and small 
branches to the oesophagus; 3, 4, 5, 6 correspond to the other 
gnuglions; 6 furnishes tho two last pairs of feet. It is from the 
branches which go to the last feet, and not from the ganglions them¬ 
selves, that the two threads y and g\ which go to the extremity, U', 
of the tube are detached. The point x corresponds to the ceutro of 
the oesophagus which has been removed. 

The process of exuviation takes place in the Cirripcdia. Mr. Darwin 
says, “ In the Lcpadidtn, with the exception of the genus Lithotrya, 
in which the calcareous scales on the peduncle togethor with the 
membrane connecting them is cast off, neither the valves nor tho 
mcinbrunc uniting thorn, nor that forming the peduncle with its scales, 
are moulted; but the surface gradually disintegrates, and is removed, 
perhaps sometimes in flakes; whilst new, and larger layers aro formed 
beneath. In most Sessile Cirripodes the outsidemembraneconnocting the 
operculum and shell is regularly moulted. Tho delioato tunic lining 
the sac and tho integuments of the whole body are periodically shed. 
With these integuments, the membrane lining the oesophagus, the 
roctum, the deep olfactory pouches, and the horny apodemes of the 
maxilla) are all moulted together. The new spines on the cirri aro 
formed within the old onos. 

“All Cirripedia grow rapidly; the yawl of H.M. S. Beagle was 
lowered into the water at the Galapngos Archipelago on the 15th of 
September, and aftor an interval of exactly thirty-throo days was 
hauled in n'ain. I found on her bottom a specimen of Conchoderma 
virgata with tho capitulum and peduncle, each half an inch in length 
and tho former & ths in width; this is half the size of the largest 
specimen I have seen of this species. Several other individuals, not 
half the size of the above, contained numerous ova in their lamella), 
ready to burst forth. Supposing that the larvtc of the largest specimen 
became attached the first day tho boat was put into the water, we have 
the metamorphosis, an inoreose of length from about *05 of a inch, the 
size of the larva, to a whole inch, and the laying of probably several 
sets of eggs, all effected in thirty-three days. From this rapid growth 
repeated exuviations must be requisite. Mr. W. Thompson, of Belfast, 
kept twenty specimens of Balanue balarwidet, a form of much slower 
growth, alive, and on the twelfth day he found the twenty-first integu¬ 
ment, showing that all had moulted once, and one individual twice 
within this period. I may here add that the Pedunculated Cirripedes 
never attain so large a bulk as the Sessile. ' Lepat anatifera is some¬ 
times 16 inohea in length, but of this the far greater portion consists 
of the peduncle. PoUicipet mitella is the most massive kind; I have 
seen a specimen with a oapitulum two-thirds of an inch in width." 

The Pedunculated Cirripedes extend over the whole world; and 
most of the individual species have large ranges, more especially, as 
might have been expected, those attached to floating objects. Excepting 
these latter, the greater number inhabit the warmer, temperate, and 
tropical seas. Of those attached to fixed.objeots, or to littoral animals, 
it is rare to find more than three or four species in the same looality. 
On the shores of Europe Mr. Darwin says he knows of only three, 
namely, ScalpeUtim, PoUicipet, and Alepat. At Madeira (owing to the 
admirable researches of the Rev. R. T. Lowe) two Pacilamat, a 
IHchelatpit, and an Oxynatpit are known. In Mew Zealand there are 
two PoUicipet and an Alepat, and perhaps a fourth form. From the 
Philippine Archipelago, in the great collection made by Mr. Cuming, 
there are a Pcecilatma, an Jbla, aScalpellum, PoUicipet, and Lithotrya. 
Of all the Lepadida nearly half are attached to floating objects or to 
animals which are ablo to change their position; the other half are 


generally attached to fixed organic or inorganic bodies, and more 
frequently to the former than to the latter. Most of the Bpecies of 
ScaJpeUum are inhabitants of deep water; on the other hand most of 
PoUicipet, of Ibla, and of Lithotrya are littoral forms. The species of 
Lithotrya have- the power of excavating burrows in calcareous rocks, 
shells, and corals ; and the singular manner in which this is effected 
is described in Mr. Darwin's work. Anelatma has its sub-globular 
peduncle deeply imbedded in the flesh of northern sharks, and 
instances have occurred of the basal end of the peduncle of Concho¬ 
derma aurita being sunk into the skin of Cetacea; in the same way the 
point of the peduncle in the male of Ibla is generally deeply embedded 
in the sac of the female. In all these cases the cementing sub¬ 
stance affects and injures the coriutn or true skin of the animal on 
which the creature is parasitic, while the surrounding parts boing 
not injured continue to grow upwards, thus causing the partial 
embedment of the Cirripede. In tho cose of Anelatma, we have 
growth at the end of the peduncle, and consequently downward 
pressure, and this may possibly cause absorption to take place in the 
skin of the shark at the spot pressed on. 

Arrangement of the Family. * 

Class, Crustacea ; Sub-Class, Cirripedia. 

Crutfacca attached by the aflterior end of the head by cemont, 
proceeding from a modified portion of the ovaria: archetype composed 
of 17 segments, with tho first three of large size, uud almost always 
developed into a carapace not wholly exuviated, and capablo of 
various movements; antounu) none; eyes rudimentary; mouth 
prominent, formed by tiie partial confluence of the iabrum, palpi, 
mandibles, and two pairs of maxilla;. Thorax attached to the inter¬ 
nal sternal surface of the carapace, generally bearing six pairs of 
oaptoriol, biramous, multi-articulated limbs. Abdomen generally 
rudimentary. Branchiae, when presont, attached to tho under sides 
of the carapace. Bisexual; when unisexual, males parasitic on tho 
female; male organ single, generally probosciformed, seated at the 
posterior end of the abdoftien. Oviducts nono. Metamorphosis complex. 

Order I. Thoracica.'f 

Cirripedia having a carapace consisting cither of a capitulum on a 
peduncle, or of an operculatcd shell with a basis. , Body formed of six 
thoracic segments, generally furnished with six pairs of cirri. Abdo¬ 
men rudimontary, but often bearing caudal appendages. Mouth with 
tho Iabrum not capablo of independent movements. Larva firstly 
unioeular, with three puirs of legs; lastly, binocular, with six paira of 
thoracic legs. 

Family 1^—Balanidre. 

Cirripedia without a peduncle; scuta and terga furnished with 
deprossor muscles; other valves united immovably togethor. 

This family was well known to the ancients. Tho genera seem to 
have been all confounded under tho name of B&Karos (Balauus) by tho 
Greeks. (Aristotle, ‘ Hist. Anim.,’ book iv. ch. 8, and book v. cli. 15.) 
Athenajus mentions thorn more than onco; and (‘Dcipnos,’book iii. 
ch. 11, p. 88) speaks of the large onos with approbation as an article 
of food. They aro the Balani of the Latins; nor did Lucullus dis¬ 
dain them. The Chinese eat the soft parts of ono of the species 
(Balanut tintinndbulum), which has the reputation of being like tho 
flesh of the lobster when cooked ; and tho delicious qualities of another 
species, and its high estimation for the table, aro referred to in another 
place. [B alan us.] 

Sub-Family.— Balanince. 

Shell with the rostrum without alec, but having radii; tho lateral 
compartments all with ala) on ono side and radii on the other; 
parietes generally either porose or longitudinally ribbed on their inner 
surfaces. 

Section +• 

Scutum and tergum articulated together or overlapping each 
other : each bronchia composed of .a single plicated fold. 

Genus, Balanut Auctorum.—Compartments six ; basis oalcarcous 
or membranous; opercular valves sub-triangular. [Balanus.] 

* Wo are Indebted to Mr. Darwin for the following arrangement, the first 
volume of whose great work on tho Cirripedia, ineluding the Lepudidee, pub¬ 
lished by the Ray Society hui alone at present been published. 

t The external parts of Cirripedes consist either of a Shell with an Operculum 
and tho Satie, or of a Capitulum (aa called by Mr. Darwin), which Is homologous 
with the shell and operculum, mounted on u Peduncle, which again is homolo¬ 
gous with the basis. The two valves, to whieh the animal’s body is attached, 
and whieh havo the power of opening and shutting, aro called by Mr. Darwin 
the Scuta i a second pair of valves, bounding the orifice, at that end at which 
the cirri are oxserted, aro called the Terga. At this same end of the shell, or 
capitulum, the medial valve or compartment Is called the Carina ; the medial 
valve or compartment at the opposite end Is Sailed the Xoitrum: the principal 
valves or compartments on each side are called the roslru-lalcral, lateral, and 
earino-lateral, or aimply the lateral compartments or Latera. In the Salanida 
each separate oompartment may be said to consist of tho until or parietal portlorf 
(generally wedge-formed, with the apex upwards), and with a JUtdiut (either 
on one or both sides), or with an Ala (either on ono or both sides): the Ala is a 
quadrangular projection, always overlapped by the adjoining oompartment; tho 
Badiut has usually the shape of a wedge, with the apex downwards ; it is exte¬ 
rior, end overlaps the adjoining oompartment. 
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This, the typical genus of the family, includes 39 recent species, 
which range from 77° in the northern hemisphere to Cape Horn 
in the south. 

Bub-genus, Aetata, Leach, 1817.—Compartments six; parietes 
and basis non-poroso; basis calcareous, cup-formed, not elongated : 
attached to spongos or rarely to the bark of Isis. 

This sub-genus, which is a very natural one in habits and appear¬ 
ance, nevertheless can hardly be distinguished from those species of 
Balanut which live attached to Qorgoniut. Aetata is found in almost 
all parts of the world. 

Tctraclita, Schumacher, 1817 (Conia of Leach, Anemia of Ranzani). 
—Compartments four, sometimes with their outer lamina) calcified 
together; parietes permeated by pores, generally forming, several 
rows; basis flat, irregular, calcareous or membranous. 



Tetraetita pororn. 


Elminius, Lescli, 1825.—Compartments four; parietes not porose; 
basis mombranous. 

This genus is confined to tho southern hemisphere. 

Pyrgoma, Leach, 1817 (Miyatrcma of Leach; Arhia of Leach; 
Daracia of J. E. Gray; Cretuia of De Blainville ; Noliia of Sowerby). 
—Shell formed of a single piece; basis cup-formcd or sub-cylindrical: 
attached to, or imbedded in corals. 



d 


Pyrgoma erenatm «. 

a, of tho natural slxe In Aitrcra faroia; b, e, d, different views 

and'seetlon of the cone; e, the operenlar valves, b, e, d, and «, are magnlded. 


Sub-genus Cretaia, Leach, 1817.—Compartments four; furnished 
with radii; basis cup-formed, imbedded in corals. 

This sub-genus is most closely allied to Pyrgoma, and its separation 
is of doubtful propriety. _ . 

Chelonobia, Leach, 1817 (Coronula of Lamarck; Astrolepat of Gray). 

_Compartments extremely thick, six in number, but the rostrum 

is internally composed of three compartments united together; basis 



membranous; scuta narrow, united to the terga by a horny articular 
ridge. 

Two of the three species included in this genus are always attached 
to turtles; the third adheres to crabs and smooth shells. 

Section ++. 

Scutum and tergutn (when both are present) not overlapping each 
other; basis membranous; parietes often deeply folded, with the 
outer lamina towards the basis generally imperfect; oach branehia 
composed of two plicated folds : shell attached to living Vertebrata. 

Coronula, Lamarck, 1802 (Diadema of Schumacher; Cetopiriu of 
Ranzani).—Compartments six, of equal breadth, deeply folded, with 
the folds outwardly pressed together, but inwardly expanded, so os 
to form cavities opon only on the under side; opercular valves much 
smaller tjpui the orifice of the shell: attached to Cetacea. 



* Cur oftu la bahvnaris. 


Platylepca,3. E. Gray, 1825 (Coronula of De Blainville).—Compart¬ 
ments six, each bilobed and inwardly produced, so as to form six 
mid-ribs, which support tho outwardly convex membranous basis. 

The species of this genus aro attached to turtles, manatees, and 
sea-snakes. 

Tubicinclla, Lamarck, 1802 (Coronula of De Blainville).—Compart¬ 
ments six, of equal breadth ; shell sub-cylindrical, wider at tho top 
than at the basis; belted by several-transverse ridges: attached to 
Cetacea. 



Tubieinetta trachralp. 


Xemobalamu, Steenstrup, 1852.—Shell almost rudimentary, star- 
formed, composed of six compartments, with a long peduncle-formed 
body rising from the middle of them; opercular valves none : 
attached to Cetacea. 

Sub-Family.— Chthamalimr. 

Shell with the rostrum having alto, but without radii; rostro-latcral 
compartments without aim on either side; parietes not porose. 

CMhamalia, Ranzani, 1820 ( Ewaphia, Conrad).—Compartments 
six; basis membranous, but sometimes in appearance calcareous from 
the inflected parietes. 



CMbamalut itellatu*. 
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Chanunipho, Darwin, 1854.—Compartments four, with the sutures 
often much obliterated; basis membranous. 

Pachylaema, Darwin, 1854.—Compartments, when the shell is very 
young, eight; when mnturcr, either six, or in appearance only four, 
from the close union of the lateral compartments; basis calcareous. 

Octomeris, G. B. Sowerby, 1825.—Compartments eight; radii with 
their edges crenated; basiB membranous. 



A 


Octomeris anyulosa. 

a, the outside; below, an internal view of the eight divisions; e, the nnterior 
pli'Ce i d, the posterior piece; e to A, the luterul pieces; l, the operculum, 
consisting of four pieces, of which the two unlerior are the larger. 

Catophraymus, O. B. Sowerby.—Compartments eight, with several 
exterior whorls of small supplemental compartments; basis either 
membranous or calcareous. 

“ The shell," says Mr. G. B. Sowerby, “ consists in a number of 
narrow perpendicular valves arranged around the shelly cone, and in 
rows, like pales, the first row of which consists of eight pieces, placed 
so as exactly to cover the sutures of the shelly cone immediately 
surrounding the animal; around this are then placed several sets of 
moro and more numerous pieces gradually decreasing in size, so that 
the outer row, which is the most numerous, consists also of the 
smallest pieces. Additional rows seem to be produced as the animal 
increases in age; for a young specimen in our possession has ouly 
one row of eight pieces oovering the sutures of the first cone, while a 
much larger and older specimen still retains part of three rows, and 
has evidently lost some of the external rows. The young individual 
also shows that the whole of the pieces are pointod at their superior 
extremities, whereas in the old shell these extremities are so worn or 
eroded sb to becomo very irregular and obtuse." 



Oatophraymus imbricates. 

a, the old shell, nutural size; 6, the same magnified; c, tho young shell, 
natural size; if, the same magnified. 

Family II.— Vtrrueidat. 

Oirripedia without a peduncle; scuta and terga not furnished with 
depressor muscles, moveable only on one side, on the other side united 
immoveably with tho rostrum and carina into an asymmetrical shell. 


Verruca, Schumacher, 1817 (Clisia and Clilia of Leach, Oreusia of 
Lamarck, Ochthosia of Runzani).—This genus is very remarkable in 
many respects, especially in its asymmetrical shell; sometimes tlio 
right side and sometimes the left side being specially modifiod. It 
includes four recent species. 



Verruca Striimia. 


Family III.— Lepadidte. 

Oirripedia having a flexible peduncle, providod with muscles; scuta 
and terga (when present) not furnished with depressor muscles; 
other valves (when present) not united into an immoveable ring. 

The genera of this family nfflx themselves by means of their peduncle 
to submarine bodies, forming numerous groups. They are often 
found on floating substances far at sea: on ships, on logs of timber, 
«n bottles, on net-corks, on fuci, on floating testaceous mollusks, 
/atUhina for instance, and even on some of tho vortobrated 
animals, on whales, turtles, and oven serpents — Jlydruphis, 
for example. Other testaceous mollusks might bo mentioned, and 
one species has been found parasitical within the umbrella of a 
Medusa. A large log of timber covered with these animals, twisting 
and diverging in all directions, and so thick as entirely to hide tho 
surface of the log, is a strange sight. They look like an enormous 
collection of serpents to the ignorant; and we liavo heard a living 
mass of this description casually thrown into shallow water and left 
I >y tho tide so termed. Their growth must be extremely rapid. A 
ship going out with a perfectly clean bottom will often return from a 
short voyage covered with them below the water-line. The Blacks of 
Goree are said to oat a huge species of Pcnlalasmis, which is stated to 
bo dolieate. 

Lepas. —Valves 5, approximate; carina extending up between the 
terga, terminating downwards in un imbedded fork or in an external 
disc; scuta subtriangular with their umbones at the rostral angle. 
The species are found all over the world attnohed to floating objects. 

L. anatifera, tho Common Barnacle. It is the Anatifa, Anatifcra, 
aud Pent.al.asmU of many authors. Anatifa engunata of Conrad; 
A.dentata (var.)of Bruguiftres; Pentalasmis dcntalus of Brown; Anatifa 
of Martin-Saint-Ange. Tho valves are smooth .or delicately striated. 
Right hand scutum alcne furnished with an iuterual umhonal tooth ; 
uppermost part of peduncle dark-coloured. It is extremely common, 
attached to floating timber, vessels, sea-weed, bottles, Ac., and to 
each other. 



Lepas anatifera. 
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Mr. Darwin describes also the following Bpecies:— L. UUlii, L. anseri- 
fera, L. pedinata, L. australis, L. fascicvtaris. 

Piccilasma, Darwin. —Valves 3,5, or 7, approximate; cariaa extend¬ 
ing only to tho basal points of the terga, with its lower end either 
truncated or produced into a deeply imbedded disc. Scuta nearly 
oval, with their umbones at the rostral angle. This genus embraces 
the folio-wing species:— P. Ktempfcri, P. aurantia, P. crassa, P, JUta, 
P. eburnca. Pour out of tho five species live attached to Crustacea 
in the European and Eastern warmer, temperate, and tropical oceans. 
The fifth species was found attached to the dead species of an Echinus 
off New Guinea. It is probable that several more species may be 
discovered. 

IHchdaspis, Darwin ( Octolasmi* , J. E. Gray; Jleptailaemis, Agassiz). 
—-Vulvas 5, generally appearing like 7, from eaoh scutum being 
divided into two distinct segments, united at the rostral angle; 
carina generally extending up between the terga, terminating down¬ 
wards in an imbedded disc or fork, or cup. The following are the 
spocios;— 1). Warwickii, 1). Grayii, D. pcllucida, P. Load, J). ortho- 
yonia. The species are very rare. They have been found attached to 
crabs at Madeira and off Borneo, and attached to sea-snakes in the 
Indian Ocean. 

0.rynaspjs, Darwin.—Val ves 5, approximate; scuta with their umbones 
in the middle of the occludcnt margin; carina rectangularly bent, 
extending up between the terga, with the basal end simply concave. 
The only species is 0. cclatu, which was found attached in numbers 
to an Antipathes in Madeira, by the Rev. R. T. Lowe. 

Conchaderma, Offers (Lupus, Linmcus; Branta, Oken; Malacotta 
and Srnodita, Schumacher; Otion and Cineras, Leach; liymnokpae, 
Do Blainville; Pamina, J. E. Gray).—Valves 2 to 5, minute, remote 
from each other; scuta with two or three lobes, with their umbonos 
in the middle of the occludeut margin; carina arched, upper and 
lower ends nearly alike. 

('■ imritu, I tirwin. H is the Lcpasaurita, Linmcus ; Otion Cuvicranus, 
0. Hlainvil litmus, 0. Bdli- 
ainis, (>. IhoiLiiillianus, 0. 
liissoanus, Leach; O. depressa, 

O. sit mil ifera, Coates; 0. 
unfit us, Macgillivray; Lrpas 
Mporin.it, I’oli; Lupus cornuta, 

Montagu; Cuniiiodtrina un¬ 
fit tan, (J. leporinum, Oilers; 

Branta aurita, Oken ; Mula- 
colta liirntris, Schumaclior; 
ijymnokpas On fieri, Do Bloin- 
villo. 

The eapitidum has two 
ear-like appendages seated 
behind the rudimentary and 
often absent terga; scuta bi- 
lobud; carina absent, or quite 
rudimentary; peduncle long, 
distinctly separated from the 
capitulum. This species is 
extremely common in every 
ocean. It. is found on ships’ 
bottoms I'min all parts of the 
world, it is I'cnind ‘in tho 
Arctic and Antarctic Oceans, 
not uufrcqueutly on the 
coronulic on whales, and on 
slow-moving fish. It is often Omchidcrma aurita. 

associated with other species. ontiro animal . 4> thE ; atcral Talvc8 . 
1 he carhku appendages are c> mo single valve; it, the terminal valves, 
tho most extraordinary part * 

of this animal. Mr. Darwiu thinks that their function is respiratory. 

V. viryata, Darwin. It is the C. ciryatum, Offers; Lcpas viryata, 
Spongier; L. coriacea, Poli; L. membranacea, Montagu; Branta 
viryata, Oken; Scnoclita fasciata, Schumacher; Cineras vittata, Leach; 
C. membranacea, Macgillivray; <7. bicolor, C. vittatus, Brdwn; Oymno- 
h-.pas Cranchii, De Blainville; Pamina trUincatu, J. E. Gray. The 
scuta 3-lol»ed; terga concave internally, with their apices slightly 
curved inwards; carina moderately dovoloped, slightly curved; 
peduncle blending into the cupitulum. 

. H. 

fr 14 

Cone ho derma viryata. 

a. Animal. ft, the souta; o, the carina \ d, the terga. 

Like the last, this species ia extremely common on ships’ bottoms 
from all parts of the world. It also attaches itself to sea-weed, 
turtles, and other objects. 
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The small valves in C. aurita were overlooked by Lamarck, but 
detected by Leach. In tho Museum of the Royal College of Surgeons, * 
* Nat. Hist.,’ No. 265, there is a species named Cincras Iluntcri, of 
which two small groups are attached to tho tail of llydrophis bicolor, 
which is figured in Russell's * Indian Serpeut*,’ 1, tab. xli., and is 
called by the natives ‘Nalla Wahlugillee Pam.’ Russell says, “This 
sea-snake, according to the Vizngapatam fishermen, seldom approaches 
the shore ; several of them had never seen one before. They pre¬ 
tended it was of a very dangerous kind, which is contradicted by the 
want of poisonous organs.” 

C. MutUeri is admitted as a species by Mr. Darwin. It has however 
soarcely more claim to be regarded os a species than some of the 
varieties of the first two species. 

Alcptu, Sander Rang (Anatifa, Quoy and Gaimard ; Triton, Lesson ; 
Uineras, Wesson).—Cupitulum without valves, or with horny almost 
hidden scuta. 

M. Rang has given tho generic appellation above stuted to the 
Cincras parasita of Lesson, and tho Anatifa unicalvis of Quoy and 
Guimard. The species on which the genus was founded was detected 
attachod to the umbrella of a Medusa. Kang considers this to bo tho 
Triton of Liumuus. Cuvier, in the last edition of tho ‘ Rfcguo Animal/ 
observes that ho has not soon tho species, but still adheres to his old 
opiuiou; for he BayH that it ought not in any caso to be confuundod 
with the Triton of Linmcus, which was the animal of an Anatifa torn 
from its rnautle and shell. 

. A. parasita, Sunder Rang. It is tho Anatifa unicalvis and A. para¬ 
sita, Quoy and Gaimard; Triton (A Upas) fascicn- 
lotus, Lesson. Orifice not protuberant, equalling 
two-thirds of tho length of the capitulum; scuta 
horny. Total length two inches. 

It has been found parasitic on Meduste in the 
Mediterranean and Atlantic oceans and on tho 
south shore of England. 

Three other species— A. minuta, A. cornuta, 
aud A. tnbulosa~a.ro described by Darwin. 

Anclusma, Darwin; Ale,pas, Lovon. Capituluiu 
without valves, aperture large, peduncle fimbri¬ 
ated, sub-globular, imbedded. A Upas pnrinitn. 

A. squidicola, Darwin, is the only species of this 
genus. It wob referred by Loven to Alepas, but has been separated 
by Darwin. It lives parasitic, with its peduncle imbedded in the skin 
of sliarkB in tho North Sea. 

Alcippe, A. Hancock, 1849. Capitulum without valves, with the 
aperture spinose; peduncle grows at its lower end, rostral surface 
depressed and covered by a horny disc; capitulum and peduncle 
imbedded in a self-formed cavity. 

This most remarkable genus bores cavities for itself in shells. It 
inhabits the shores of England. It has but one species, A. lampas, 
Hancock. 

Ilia, Leach (Anatifa, Cuvier; Tdratasmis, Cuvier).- Female and 
hermaphrodite with i horny valves; peduncle clothed with persistent 
horny spines. 

There are two species of this, /. Cuminyii and I. quadnealeis. 
This is one of tlie genera iu*\vhicli complumental males occur, the 
structure of which Mr. Darwin lias described at great length. 
/. Cuminyii inhabits the seas of the Philippine Archipelago, and they 
are invariably attached to tho peduncle of Pullicipcs mitdla in groups of 
two or three together. I. quadrivalcis is found in tho Australian seas. 

Scalpdlum, Leach (Lcpas, Linn.; Putliciiies, Lamarck; l‘olylqnis. 
Do Blainville; Smilium, Loach; Calantica, j. E. Gray; Thalidla, 
J. E. Gray; Anatifa, Quoy and Gaimard; Xipliidium, Dixon).—• 
Hermaphrodito and female with valves 12 to 15 in number ; latent of 
the lower whorl 4 or 6, with their lines of growth generally directed 
towards each other; sub-rostrum very rarely present; peduncle 
squamiforous, most rarely naked. 

iS. vulyare, Leach. It is the Lcpas Scalpcllum, Linmcus; Pollicijns 



Scalpel!u m eutgare. 


Scalpdlum, Lamarck;. Polytcpas vulyare, De Blainville; Scalpdlum 
here, Leach. Hermaphrodite with capitulujn of 14 valves, including 
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the rudimentary rostrum; upper latent irregularly oral. The com¬ 
plements! male flask-formed, with four rudimentary rolvea 

It ie a native of the soas of Oreat Britain, Ireland, France, Norway, 
and Naples. Found attached to homy oorallines, according to Forbes 
and MacAndrew, at from twenty to thirty, sometimes dven to fifty 
fathonu in depth. There are five other Bpecies of this genus. They 
are all characterised by the presence of the complemented male. 

Pollicipei, Leach (Lepat, Linnaeus; Anatifa, Bruguidres; Mitella, 
Oken; Ramphidionia, Schumacher; Polylepai, 'Be Blainrille; 
Capitulum, J. K. Gray).—Valves from 13 to above 100 in number; 
latcra of the lower whorl numerous; with their lines of growth 
directed downwards; subrostrum alwayB present; peduncle squami- 
ferous. 



P. mitella, Sowerby. It is Lepat. mitella, Linnaeus; Polylepai 
mitella, De Blain.; Oapituhtm mitella. 
Gray. Capitulum with only one whorl 
of valves under the rostrum; the 
r upper pair of latera viewed internally 
are three or four times as large as 
the lower latera, which overlap each 
other laterally; scales of the peduncle 
symmetrically arranged in close 
whorls. 

This species is found in the sens of 
the Philippine Archipelago and the 
Chinese Sea. Tliero are five other 
•species. They are found attached tb 

Pollictpeo.mitella. U,th fixed a,ld doatin K objects in the 

warmer, temperate, and tropical seas. 

Lithotrya, G. B. Sowerby ( Litkolepai, Bo Blainville; Alma, Leach; 
Dritnirut and Conchotrya,. I. E. Gray; Lepai, Gmelin; Anatifa, Quoy 
and Gnimanl).—Valves 8, including a small often rudimentary ros¬ 
trum and a pair of small latcra; lines of growth finely crenated; 
peduncle covered with small calcnreoufe scales; those of the upper 
whorls crenated; attached either to a basal calcareous cup or to a 
row of discs. 


Mr. G. B. Sowerby, who instituted the genus, considers it ns inter¬ 
mediate between the Sessile and Pedunculated Cirripedes; and states 
that it possesses a peculiarity not to be found in any hitherto' 
described genus of this class, namely, that of penotrating stones for 
its habitation. Kang says that Be Ulainvillo is of opinion that the 
genus is only a true Anatifa, which had affixed itself upon the valve 
of n Vcncrupit at the bottom of one of the cavities which that bivalve 
hollows out for itself. Be Blainville, in his ‘ Malocologie,’ describes 
it under the name of lAtholepas, sinking Sowerby’s name altogether, 
though he says the genus was newly established by him, quuteB his 
description, and merely states that he has never seen the Cirripede. 

As the means by which many of the Mollutca bore into the rocks 
in which they reside are at present unknown and are matters of much 
discussion, the conclusions at which Mr. Barwin has arrived with 
regard to tho species of Lithotrya are of high interest. After 
describing accurately the structure of the valves, the peduncle, the 
muscles of the peduncle, the basal calcareous cups or discs, and the 
internal structure of the cup, he concludes:—“ The several species 
occur imbedded in soft calcareous rocks, in massive corals, and in 
the shells of Mollutca and of Cirripedes. It has been doubted by 
several naturalists whether the basal calcareous cup at all belongs to 
the Lithotrya ; but after tho foregoing microscopical observations on 
its structure it is useless to discuss thus point. So again it has been 
doubted whethor tho cavity w formed by the cirripede itself; but 
there is so obvious a relation between the diameters of specimens of 
various sizos and the holes occupied by them that I con entertain no 
doubt on this head. The holes moreover are not quito cylindrical, 
but broadly oval, like the section of tho animal. The simple fact 
that in this genus alone each fresh shelly layer round tho bases of 
the valves, and therefore at the widest part of tho capitulum, is 
sharply toothed; and secondly, that in this genus alone a succession 
of shorply-Berrated scales, on the upper and widest part of the 
peduncle, is periodically formed at eaoh exuviation, and that con¬ 
sequently tho teeth on the valves and scales are sharp and fit for 
wearing soft stone at that very period when the animal has to increase 
in size, would alone render the view probable that the lAthotrya makes 
or at least enlarges the cavities in which it is imbedded. Although 
it may bo admitted that Lithotrya has the power of enlarging its 
cavity, how does it first bore down into the rock 1 It is quite certain 
that the basal cup is absolutely fixed, and that neither in form nor 
state of surface it is at all fit for boring. I woe quite unable to 
answer the foregoing question until seeing the admirable figures by 
Beinhardt of L. Nicobarica still attached in its cavity. Subsequently 
I obtained from Mr. Stutchbury several pieoes of rock completely 
drilled with' holes, many of small diameter, by L. dorialit ; and in 
these I found numerous instances of the linear rows of little discs 
like those of L. Nicobarica, showing in the plainest manner that each 
time a new disc is formed, that is, at each exuviation, the animal 
moves a short step downwards; and as the lowest of these little discs 
in nbne of the burrows was placed at the very bottom, we see that 
the lowest point of the peduncle must be the wearing agent. In the 
peduncle of an individual of L. dorialit, nearly ready to moult, I 


found, it may be remembered, beneath and round the basal disc, 
under the old membrane of the peduncle, a new membrane studded 
with calcified beads, but with the homy star-headed spines not yet 
developed; whilst on the old outor coat these latter had been worn 
down quite smooth, and the oalcified beads worn entirely away. Here 
then we have an excellent rasping surface. With respect to the powor 
of movement necessary for the boring action, the peduncle is amply 
furnished with transverse, oblique, and longitudinal striseless muscles, 
the latter attached to the basal disc. In all the Pedunculate* I have 
reason to believe that these muscles ore in constant slight involuntary 
action. This being the case, I conceive that tho small blnnt spur- 
like portion of the peduncle descending beneath the basal rim of tho 
lowest disc would inevitably partake slightly of the movements of 
the whole distended animal. As soon as the Lithotrya has reached 
that depth which its instincts point out os most suitable to its habits, 
the discs are converted into an irregularly growing cup, and the 
animal then only increases in diameter, enlarging its eavity by the 
action of the serrated scales on the peduncle, and of tho serrated 
lower edges of the valves of the capitulum. With respect to those 
reversod individuals attached with their capitnlums downwards, I 
suppose that the larval hod crept into some deep cavity perhaps made 
originally by a Lithotrya, of which the rook in the specimen in question 
was quite full, and hod there attached thomselveB. Finally, it uppears 
that m Lithotrya tho burrowing is simply a mechanical action : it is 
effected by each layer of shell in the basal attached discs overlapping 
in a straight line the last-fonned layer; by the membrane of the 
peduncle and the valves of the capitulum having excellent and often 
renewed rasping surfaces; and lastly, by the end of the peduncle (that 
is, homologically the front of the head) thus roughened, extendod 
beyond the surfaco of attachment, and possessing the power of slight 
movement.” 

L. dorialit, G. B. Sowerby. It is the Lepat dorialit, Ellis; Litho- 
lepas de Mont Serrat, De Bloinvillo. Scuta narrowly overlapping the 



terga; carina internally concave; rostrum 
os wide ns two or three of the subjacent 
scales; latera with their internal sur¬ 
faces narrowly elliptical, as long as five 
of the subjacent scales; upper scales of 
the peduncle less than twice as largo as 
those in tho second whorl. 

This species is found imbedded in lime¬ 
stone at Barbadoes, Venezuela, and the 
Honduras. 

L. cauta, Darwin, namod from a unique 
specimen, was found imbedded in a Conia 
or Tetraclita from New South Woles. 

X. Nicobarica, Reinhardt, is a rare spe¬ 
cies occurring in the Nicobar Islands. 

X. Rhodioput, Darwin, is named from a 


Lithotrya donatio. specimen imbedded in a massive coral in 
the-British Museum. 


X. truncata, Barwin, found imbedded in coral rock in the Friendly 
Islands and Philippine Archipelago. 

X. Valentina, Barwin, from two specimens imbeddod in an oyster- 
shell, in the British Museum, from tho Rod Sea. 


Order II. AbJominalim 

Cirripedia having a flask-shaped carapace. Body consisting of 1 
cephalic, 7 thoracic, and 3 abdominal segments, the latter bearing 3 
pairs of cirri; the thoracic segments without members; mouth with 
the labrum greatly produced, and capable of independent movements; 
oesophagus armed with teeth at its lower end; larva firstly egg-like, 
without external limbs or an eye; lastly, binocular, without thoracic 
legs. * 

This order contains only one genus and one species, Oryptophialui 
minutut, Barwin, 1854. It is very distinct from all other Cirripedes, 
but more nearly allied to Alcippe amongst the Lepadidat than to any 
other form. It bores cavities in the Concholepat Peruviana, and is 
of very minute sue. 

Order III. Apoda. 

Cirripedia with the carapace reduced to 2 threads, serving for 
attachment. Body consisting of 1 cephalic, 7 thoracic, and 3 
abdominal segments, all destitute of cirri; mouth Buctorial, with the 
mandibles and maxilla, placed back to back, inclosed in a hood, 
formed by the union of the labrum and palpi; metamorphoses 
unknown. 

This order, like the last, contains only one genus and species, Proteo- 
lepai bivincta, Barwin, 1854. It was found parasitio within the sac 
of another Cirripede in the West Indies. Until most closely examined 
the Proteolepat would never have been imagined to have belonged to 
the elass of Cirripedia. In external appearance it resembles the larva 
or maggot of a fly; its mouth is unlike that of any known type in the 
articulate kingdom. 

Fottil Cirripedia. 

As with the recent so with the fossil speoies of this family, we are 
most indebted for our knowledge of them to the exhaustive labours 
of Mr. Darwin, whosS recent investigations on this subject have 
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thrown all others into the shade. The result of his inquiries into the 
extinet history of the Cirripedia has been given in a work published 
by the Paluoontographical Society, which, although more immediately 
intended to illustrate the fossil Pedunculated Cirripedes of Qreat 
Britain, embraces an outline of the whole subject as for as it is known. 
In our remarks we shall follow Mr. Darwin. “ No true Sessile Cirri- 
pode,” he says, “ has hitherto been found in any Secondary formation. 
Considering that at the present time many species aro attached to 
oceanic floating objects, that many others live in deep water in con* 
gregated mnsses, that their shells are not subject to decay, and that 
they are not likely to be overlooked when fossilised, this seems to bo 
one of the cases in which negative evidence is of considerable value.” 
Often observers have searched with great care amongst the Secondary 
rocks and have met with nothing that bear the characters of the 
Balanidte of the present day. The Sessile Cirripedes are first met 
with in the Eocene deposits of the Tertiary formations, and subse¬ 
quently often in ubundance in the same formation. They appear how¬ 
ever never to have abounded so greatly as at the. present time, so that 
Mr. Darwin says, “ The present period will hereafter apparently havo 
as good a claim to be called the age of Cirripedes as the Paluiozoic 
period has to bo called the age of Trilobites.” He' adds, “ There is 
one apparent exception to tho rule that Sessile Cirripedes are not 
found in Secondary formations, for I am enabled to announco that 
Mr. J. de 0. Sowerby has in his collection a Verruca from our English 
Chalk; but this genus, though hitherto included amongst tho Sessile 
Cirripedes, must, when its wholo organisation is taken into considera¬ 
tion bo ranked in a distinct family of equal value with the JBalanulm 
aud Ixpadidtc, but perhaps more noarly related to tho latter than to 
the Sessile Cirripedes.” 

The oldest known Pedunculated Cirripede is a"species of Pollicipcs 
discovered by Professor Buckmon in tho Stonestteld Slate in tho 
Lower Oolite, and two speeioH of the same genus have been 
described by Mr. Morris from the Oxford Clay in tho Middle Oolite. 
No Cirripede has yet been found in the Upper Oolite, or in the 
Wealden Beda During the development of the great Cretaceous 
system, the Lepadidas arrived at their culminating point. At this 
time there existod 3 genera and at least 32 species, some occurring 
at every Btage of the system. In addition to the species described 
there aro Beveral doubtful, and by future research many more will 
undoubtedly be added to the present list. 

Although rich in species, tho individuals in the Chalk oceans 
seemed to havo been rare, if we may judgo from the few remains of 
particular species that exist in any one collection. It is not always 
the case that a groat variety of specios is attended with a multiplicity 
of individuals, although that is frequently observed. 

In the Eocene, Miocene, and Pliocone Tertiary doposits, Mr. Darwin 
has mot with but two species of Scalpellum and two of Pollicipcs, 
distinct from recent forms. Two or threo spocies aro doubtful. It 
is a singular fact that, widely distributed as are tlie species of /.epos 
at the present day, and the frequency of tho individuals, not a 
single valve known certainly to belong to this genus or to any of 
the closely allied genera, has hitherto been found fossil. 

The following is a table of the species described in Mr. Darwin’s 
monograph- 


Table of Distribution 
Scalpcllum maynum 
S. quadratum 
S. fossula . 

S. maximum . 

S. Uneatu.ni 
S. hastatwm . 

S. august wm 

S. qnadricarinatum 
S. trilincatum 
S. simplex 
S. arcuatnm 
S. tuberculatum 
S. solidulum 
S. semiporcatum 
’ S. Gretas (?) . 
Pollicipes concinnus 
P. Ooliticus 
P. Nilssonii . 

P. Ilausmanni . 

P. polUus 
P. elonyat-us - 
P. acuminatus 
P. Angclini 


of Specks and the Formations where they are found. 
. . Tertiary. 

. . Tertiary. 

. . Upper Chalk. 

/ Faxoe. Scania. Maastricht. Upper 
' ' \ Chalk. 

. Lower Chalk. 

. . Chalk Marl. 

/ Upper Chalk (?), Lower Chalk (?), Chalk 
\ Marl (?). 

. . Chalk Marl. 

. . Chalk Marl. 

, . Lower Greensand. 

. . Gault. 

. . Uppor Chalk, Lower Chalk, Chalk Marl. 
. . Scania. Upper Chalk. 

. . Scania. Upper Chalk. 

. Upper Chalk. 

. . Lower Greensand. 

. . Lower Oolite. 

. . Scania. Upper Chalk. 

. . Gault. 

. . Upper Greensand (?). 

. . Upper Chalk. 

. . Lower Chalk. 

. . Scania. England. Upper Chalk. 


P. reflex us 
P. earinaius 
P. ylaber 
P. unguis . 
P. valklvs 
P. gracilis . 
P lorsatus 


Tertiary. 

Tertiary. 

Upper Chalk, Lower Chalk, Chalk Marl. 
Gault, Lower Greensand. 

Scania. Maastricht. Upper Chalk. 
Uppor Chalk, Lower Chalk 
Faxoe. Upper Chalk 


P. strict vs .Upper Chalk. 

P. semilatus . . . Upper Chalk, Lower Chalk, Chalk Marl. 

P. riyidus .... Gault. 

P fallax I" Scania. England. Hanover. Upper 

' ' ' \ Chalk. 

P. eleyuns .... Faxoe. Scania. Upper Chalk. 

P. Bronnii . . . . Upper Greensand. 

P. planulatus . . . . Lower Greensand. 

Loricula pulchclla . . . Lower Chalk. 

CIS, a genus of Coleopterous Insects of tho family PtinUhc (Loach). 
They are minute Beetles which infest the various species of flolcti. 
They are of an oblong nearly cylindrical form, and generally of a 
brown oolour: their torsi are 4-jointed, and the uhtonme have the 
basal joints large, and the threo apical joints forming a club. Four¬ 
teen species have boen discovered in this country, the largest of 
which is scarcely one-eighth of an inch in length. 

CISSA'MPKLOS, a genus of Plants belonging to tho natural order 
Menispenuaceir. It is dioecious; the sepals 8, iu a triple series; tho 
stamens united into a slender column diluted at tho apex, bearing 
two 2-celled anthers opening horizontally. The species aro twining 
shrubB with triangulur leaves, shining on the uppor and - imboscent on 
the under surface. * 

U. Pareira, the Pareira-Brava, is a native of several of tho West 
India Islands, of Mexico, and of Brazil. The root of this plant 
arrives in Europe in pieces from two to three feet long, varying 
iu thickness from that of a finger to an arm, curved, furrowed, 
and warty, with a thin closely-adhering bark of a grayish-brown 
colour. The woody part is tough, but so jiorous that air can bo 
blown from ono end to tho other of a long piece ; the concentric 
circles aro very conspicuous; the axis is not iu the coptre. The 
odour is very faint, but the taste is at first sweetish or liquorice-like, 
afterwards nauseous and bitter. Analysed by Fenouillo it was found 
to consist of—soft resin; a yollow bitter principle (tonic); a brown 
principle; imimalisod matter, starch, malate of lime, nitrate of pot¬ 
ash, aud other salts. Tho juice of the fresh plant iu its native country 
is said to he a very efficacious application to the bites of serpents; 
but in Europe the root is employod only as a tonic diuretic. 

There is great reason to believe that tho roots of several different 
species of this or closely-allied genera are confounded under tho 
name ofcParoira-Brava, especially tho root of C. Gaaptba, also of C. 
Maurilanica (Aubl.), which is much esteemed iu the East Indies 
given along with aromatics in diseases of the intestines. Several 
other species of Cissampclos, on account of their prominent bitter 
properties, have been used in medicine. Two species of Abuta, an 
allied genus, A. rufescens (Aubl.), and A. cainlicuns (Docauil.), are 
used in Guyana under the name of White and lied Pareira-Brava. 

CTSSUS. [VlTACE.E.j 

CISTA'CK. K, a natural order of Polypctalous Exogenous Plants, be¬ 
longing to Lindley’s Calycose Group ; among which they are known by 
their opposite or ultemato undivided leaves, generally strongly impreg¬ 
nated with a fragrant resinous secretion, regular flowers with crumpled 
petals and indefinite stamens, and fruit with parietal placenta'; a 
simplo style, and a large numbin'of seeds containing in the midst of 
albumen an embryo with tho radicle remote from tho hilurn. They 
are remarkable for the beauty of their fugitive flowers in the genera 
OistvsnndUclianthcmum. [Cistus ; Hemanthemum ; Cucnr.osi KU.Mu.M.] 
The relations of Oistacete are with Crucifcrtr, Cupparidaceie, Ster- 
culiaceie, and Jlypericaccus. It contains 7 genera and about 1U0 species. 
They are chiefly found in the south of Europe and the north of 
Africa. They aro rare in North America, extremely uncommon in 
South America, and scarcely known in Asia. (Liudloy, ‘ Vegetable 
Kingdom.’) 

CISTKLA. [OrsTEi.irjKR.] 

CISTE'LIDES, a family of Coleopterous Insects of the section 
Jlcteromera anil sub-scotion Stenelgtra. The species have the fol¬ 
lowing characters Claws of the tarsi pectinated beneath ; antenna) 
with the basal joint free, that is, not covered by a projecting portion 
of tlie head ; mandibles with the apex entire. 

This family ineludos tho genera igstronichns, Cist da, ifycrtucharus, 
Allecula, and some others. 

Lystronichus .—Of this genus there are upwards of thirty species 
known ; their colouring iB for the most part brilliant and metallic ; 
by far tlie greater portion of them are found in South A merica. They 
have tho thorax depressed, and with tho posterior part as wide as tho 
elytra, or newly so; the antenmu are filiform, sometimes growing 
Blightly thicker towards the apex. _ 

Cistcla .—The characters of this genus aro: -Head long aud some¬ 
what pointed in front; labrtim in width and length nearly equal; 
antennal rather long, sometimes serrated, or with most of the joints 
triangular; body elongate-ovate; thorax broader behind than before. 

Nearly forty species of this genus are lpiown, most of which inhabit 
Europe, and four or five are found in this country. 

C. Ceramboidcs is nearly half an inch in length ; black with ochre- 
coloured elytra, aud, like most of the insects of this section, is fouud 
in flowers. 

0. sulphurea (Allecula sulphurea of some authors) is about one-third 
of an inch in length, and its oolour is pale-yellow throughout This 
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species in more common in this country than the Inst, and appears to 
be confined chiefly to the soa-coost, where, like the one above men¬ 
tioned, it is found in flowers. 

Myeetocharua. —-In this genus the hond is short and rounded, and 
the bibrum is transverse; tho antennas are shorter and the body is 
moro elongate than in Ciatda. About ten species are known, most of 
which inhabit Europe and North America; but ono is found in 
England ( Mycttocharus tcapularit); this is about three-sixteenths 
of an inch in length; black; tho elytra with two orange-coloured 
spots at the base; the base of the antennso and the tibia) and tarsi 
are yellow. 

The lorvte of this insect, together with those of one or two other 
species of the Ciatclidei, are figured in the first volume of the 
4 Entomological Society’s Transactions,’ where an account of their 
liabits will also bo found. 

The genus Alleeula (Latreille) may bo distinguished from either, of 
tho foregoing genera by the species having tho penultininte .joint of 
the tarsi bilobed, and the terminal joint of the palpi securiform. 

Upwards of thirty species of AUecula have been discovered, most of 
which inhabit South America. 

CISTUDO. [ClIETiOXTA.j 

CISTUS, a genus of Plants belonging to the natural order Cistaeete. 
Tho calyx is composed of 5 nearly equal sepals in a double row; 
corolla of 5 equal petals, somewhat cunoatod,. caducous; tho stamens 
numerous; stylo filiform; stigma capitate; the capsule superior, 
C- or 10-cellod, loculicidnl; the sood ovato, singular; tho embryo 
filiform, spiral. The species are shrubs or undershrubs with opposite 
leaves and one- or many-flowered peduncles. Tho flowers are either 
rod or white, large, resembling a rose. 

C. Crctiaui, Cretan Rock-Rose, has spatbulate ovate and oblong 
leavos, somewhat hairy, downy, dull green, somewhat wavy at the 
edge, and stalked ; tho petioles furrowed, nenrly distinct, the pedun¬ 
cles 1-flowered; sepals with a long taper point and villous; white 
flowers. It is a nativo of dry hills in the most southern parts of 
Europe. It has evorgreou leavos which emit a balsamic odour when 
rubbod, or after damp warm woatlier in tho summer. It yields, with 
many other species of CiMu*, a gum-resin called Ladanum [Ladancm, 
in A hts and Sc. Drv.], formerly in great repute ns a stimulant in 
medicine, and ntill used by the Turks as a perfume. 



Cretan Rock-Rose ( Ciattu OreMetu). 


C. lawri/oliiu, the Laurel-Leaved Gum-Cistus or Rock-Rose has 
stalked ovate-lanceolate 3-nerved loaves, with the upper surface 
glabrous {rad tho under surface tomentose; the footstalks dilated and 
connate at the hose; the capsule 5-celled. It iB a native of the south 
of France and Spain. It has white flowers with a yellow mark at the 
hose of each petal, 

a ladmifetu*, Gum-Cistus, has almost sessile leaves, connate at 


the base, linear lanceolate, 3-nerved, the upper surface glabrous, the 
under surface tomentose; the capsule 10-celled. It is a native of tho 
hills of Spain and Portugal. Two varieties are described, one with 
white petals having a yellow spot at the base, the other with white 
petals and a blood-coloured spot at the base. 

C. Ledon has connate leaves, oblong lancoolate, nerved; upper surface 
smooth, shining, under surface silky villous; the flowers in oorymboso 
cymes; the peduncles and calyx clothed with silky villi. It is a nativo 
of the south of France. All the species of Ciatua here enumerated are 
said to yield the Gum Ladanum. Many species which were formerly 
described under Ciatua are now referred to Ifclianthemmn. [Heliax- 
tuemum.] This is the case with the whole of the old British species 
of Ciatua. The flowers of both theso genera are very beautiful, and 
are remarkable for lasting only one day, oponing with the rising of 
the sun in the morning and perishing with the setting smi of the 
evening. All the species of Ctatua are worthy of cultivation in gar¬ 
dens. They should be kept in the greenhouse in the winter, although 
during mild seasons and against a south wall they will survive in the 
opon air. They may bo propagated by seeds as layers, or by ripened 
outtingB procured in July or August, which, if planted under a hand¬ 
glass, will root readily. 

(Don, JHrhlamydcnwt Plant a ; Lindley, Flora Mcdica.) 
CITHARI'NUS, a genus of Fishes belonging to tho family 
Salmonidm. The species inhabit the Nile. These fishes aro chiefly 
distinguished from their allies by the depressed muzzle, tho upper 
margin of the mouth being formed of the intermaxillary bones, the 
tnaxillarios being very Rinall. The tongue and palate aro smooth ; tho 
adipose fin is covered with small scales as well as tho greater portion 
of the caudal fin. 

CITRON. [Citrus.] 

CITRUS, a genus of Aurantiaceous Plants, ono of whose species 
yields tho Orange, another the Lemon, and others the Citron, Shad¬ 
dock, Lime, and similar fruits. Among the other genera of tho 
natural order to which it belongs, it is known by its stamens being 
numerous and irregularly combined into several parcels, and by its 
fruit having a leathory rind which can be easily separated from the 
pulpy part that lies boneath. 

It is a common opinion that tho golden apples of the Hesporidos 
wore tho fruit of some species of this genus; but as the gardens of 
theso fabulous personages wero stationed, according to tho most 
approved opinions, cither among tho mountains of AtlaH or to tho 
west of them, there is no probability that the opinion alluded to is 
correct; for, independently of the historical foots that citrons and 
lemons at least were obtained from the Persians, it is certain from 
the researches of Wallioh and other Indian botanists that it is among 
tho lower ranges of hills in Ncpaul, and most probably in China also, 
that the wild states of the genus Citrus find a home. It is addod that 
tho Sweet Orange itself comes from the southern provinces of China 
and the Malayan Archipelago, but it is by no means clear that tho 
plant in those countries is really wild. It is however beyond all ques¬ 
tion also of eastern origin. 

Eight species are enumerated by Risso, whom we follow in tho 
resent article: wo regard it, however, as a matter of great doubt 
ow far they are really distinct. The Orange, the Lemon, the Lime, 
and tho Citron wore all that could be distinguished amongst tho mass 
of specimens collected for the East India Company in N epuul; and 
there is no great difficulty in believing that all the numerous varieties 
now cultivated in every part pf the temperate and tropical zones, both 
of the Old and Now World, have in reality sprung from these four 
original sources; part of them being natural varieties obtained by 
long cultivation, and part being hybrids created by accidental circum¬ 
stances or artificial means. 

1. Citrus Aurantium, the Sweet Orange (Oranger of tho French, 
Arancio of the Italians). Stem arborescent. Leaves ovate-oblong, 
acute, a little serrulated, with the stalk more or less winged. Flowers 
white. Fruit many-celled, roundish, very seldom pointed, golden- 
yellow or tawny. Cysts in the rind convex. Pulp very sweet. Tho 
principal varieties of this species aro :— 

a. The China Orange, with ovate-oblong leavos; round Rmootli 
rather flattened fruit; and a thin golden-yellow rind. This is the 
Common Orange of the markets, and of the Portuguese. 

b. The Pear-Shaped Orange, with elliptical scute leaves, and 
great top-shaped miit, with a deep yellow smooth rind; a rare and 
curious sort not known in the market; it is one of the most capable 
of resisting cold. 

c. Tho Orange of Nice, with ovate-acute leaves, and large, thick- 

skinned, rough, dark-yellow, round fruit. This is considered one 
of the finest of the whole genus, both in regard to beauty, size, pro- 
ductiveness, and quality. It is a good deal cultivated about tho 
town whoso name it hoars. * 

d. The Tiny-Fruited Orange, with ovate-oblong acute leaves, tiny 
globose fruit, and a thin smooth golden-yellow rind. Supposed to 
have been brought from tile Philippines. The fruit is more curious 
than beautiful or good. 

e. The Fingered Orange, with little stiff leaves, and ovate fruit, 
some one at least of whose lobes is separate from the remainder, 
and horned; rind pretty thick. This must not be confounded with 
the Fingered Citron hereafter to be mentioned. 
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/. The Blood-Red Orange, with ovate-oblong pellucid leaves, and 
middle-sized round rough reddish-yellow fruit, with a pulp irre¬ 
gularly mottled with crimson. This, which is said to have come 
from the Philippines, woe once looked upon as a great curiosity, and 
living plants were purchased at a considerable price; it was thought 
to be produced by grafting an orange upon a pomegranate. Now 
that it is known to be a variety of indifferent quality, and that its 
fabulous history is forgotten, it has ceased to attract much notice. 
A trifling variety of it is the Arancio di Sugo Rosso of the Italians, 
who call tho real blood-red variety Aronuio di Malli Sanguigno. 
Another variety, with small fruit, is the Arancio a Foglia Stretta of 
Nice. 

</. The Ribbed Orange, with oblong-acute leaves, and a flattened 
ribbed deep-orange fruit. This is one of the most tender of the 
varieties; its fruit is spongy, and of no value. 

' A. The Sweet-Skinned Orange, with broad taper pointed leaves, 
roundish rather ovate heavy fruit, and a deep yellow smooth thick 
sweet soft rind. This is the Pomme d’Adam, or Forbidden Fruit, of 
the shops of Paris. Its pulp is subaoid and pleasant, and as deep a 
yellow os the rind, which is soft and melting like the fleBh of a 
ding-stone peach; the acidity of the pulp is agreeably mixed with 
sweetness, and renders the fruit extremely pleasaut. This is very 
different from the Forbidden Fruit of the London shops; see 
O. decumana further on. 

t. The Mandarin Orange, with flattened rough deep-orange fruit, 
and a thin rind, which separates spontaneously from the pulp. This 
sort has been raised in China, where its fruit is chiefly consumed in 
presents to the great officers of Btate, whence its name. It is now 
cultivated in Malta, where it arrives at perfection. Its singularity 
consists in the rind so completely separating from the pulp when 
quite ripe that the latter may ho shaken about in the inside. 
In quality this yields to no known kind. There are two sub¬ 
varieties. 

k. The Saint Michael's Orange, with small round paJe-ydlow 
seedless fruit, having a thin rind and an extremely sweet pulp. 
This, when in a state of perfection, is perhaps the most delicious of 
all the oranges, and it is by far the most productive. Great quan¬ 
tities are imported from the Azores, whore it appears to be 
exclusively cultivated as an object pf trade. It is said that 20,000 
of these oranges have been packed from a single tree, exclusively 
of the huge quantity which were blown down or rejected os unfit 
for Bale. 

Besides these there aro numerous other sorts to be found in the 
gardens of the curious, and in commerce are many kinds about which 
little is known. Among these may be mentioned the Egg-Oranges of 
Malta, which are sometimes sent to England as presents; they arc 
not however equal in quality to the China or the Saint Michael's 
varieties. 

2. C. Bigaradia, the Bigarade, or Bitter Orange (Bigaradiar of 
the French, Melangolo of the Italians). Branches spiny. Leaves 
elliptical, acute, with a winged stalk. Flowera very white. Fruit 
middle-sized, uneven, more or less globose, deep yellow, with an acid 
and bitter pulp, it differs moreover from the sweet orange h) forming 
a smaller tree, having broader leaves, and larger and swoeter flowers, 
on which account it is always selected in preference for tho purposes 
. of the perfumer. Its fruit is much more unoven. Numorous varieties 
of it are known, among which are all those cultivated for the sake of 
their flowers ; especially the Horned Bigarade, a variegatod variety of 
it, and the Curled-Leaved Bigarade. The following are a few of the 
most striking forms of this species:— 

a. The Homod Bigarade, with a large pale-yollow ribbed fruit, 
whose rides project into horns. This variety, which is of the same 
nature as the Fingered Sweet Orange (var. e.), its homed appear¬ 
ance being caused by the separation of the carpels or fruit-lobes, is 
in great estimation on account of the powerful and delicious per¬ 
fume of its flowers. It is the Melangolo a Frutto Cornuto of the 
Italians. 

4. The Female Bigarade, with a deep yellow large coarse fruit, 
containing orange within orange. The circumstance from which 
this variety derives its name is not at all uncommon in the genus 
Citrus, but it exists here in perhaps the most strongly-marked 
manner. An orange in its natural state consists of ono whorl of 
carpels, which are consolidated into a round fruit, each of whose 
lobes is one carpeL But it sometimes happens that two whorls of 
carpels combine to form the same fruit; in that uasq the inner 
whorl is consolidated into a central orange, and the outer whorl 
grows over it. Or it may happen that three whorls of carpels con¬ 
stitute the fruit; in that case the innermost whorl will combine 
into an orange in the centre; the second whorl will form a coating 
over it; ana the most exterior whorl will inclose the whole. 
Finally the carpels may separate wholly, as in the Fingered Citron, 
or in part, as in the Filtered Orange and Bigarade, and then the 
fruit consists of a number of lobes more or less distinct. Until 
the discovery made by Oothe of the real nature of compound fruit, 
oranges of this kind were looked upon as something wondrous, and 
many idle speculations existed as to their cause. A figure of this 
may be found in Risso’s ‘ Histoire Naturelle des Oraugera,' t 33, 
without however any explanation of the oauae of the monstrosity. 
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The Curled-Leaved Bigarade, with very compact blunt 
small curled leaves, and flowera growing in thick clusters at the 
cuds of the branches. No variety is ruoro generally cultivated 
than this for the sake of its flowers, which arc large, sweet, and 
produced sin extraordinary profusion. The French gardeners 
call it Le Bouquetier, or Nosegay Plant, and Bigaradier Riche 
IMpouilld; tho Italians Melangolo Ricco. The fruit is coarse, very 
light, uneven, and with a large conspicuous scar at the point. The 
plant itself is far more dwarf than the other varieties, and is one 
of the most robust of its race. It is a common cbjcct of culti¬ 
vation all over the South of Europe. 

d. Tho Purple Bigarade, with loaves, flowera, aud fruit stained 
more or less with a dull purple, especially the young leaves. 
Hermaphrodite and Bigarado Violetto of the French, Melangolo 
Pqvonezzo of the Italians. 

e. The Double-Flowered Bigarade, with rather thick leaves, 
double flowers, round granulated fruit, and a thick rind; thu 
common double orange of the nurseries. It is a great favourite 
in gardens, because of its multitudes of fragrant double flowers, 
which do not fall in pieces so quickly as those which are single; 
it loses its quality of producing double flowers if the soil in 
which it grows is not kept in a very rich state. 

/. The Sevillo Bigarade or Orange, with round dark fruit, having 
an uneven rugged extremely bitter rind; commonly brought to 
the English market, where it is consumed in the manufacture of 
bitter tinctures, aud in the preparation of candied orange-peol. The 
bitter aromatic principle is a powerful tonic; it gives its flavour 
to the liqueur called Curafoa. 

if. The Myrtle-Leaved Bigarade, with small very compact ovate 
sharp-pointed leaves, and small round fruit ; generally both in 
flower and fruit at the same time, if well cultivated. On this 
account and because of its dwarf habit, it is a very, common object 
in gardens. It is said to lie a Chinese production, and that it is 
employed by the Chinese gardeners us an edging of flower-beds, in 
the same way as the dwarf box in this country. 

h. The Bizarre Bigarade, with curled rather deformed leaves, 
purplish or jvhite flowers, and fruit of different sorts, some being 
round and of tho common appearance, others half bigarades and 
half lemons or citrons, tho pulp of gome being swoet, that of others 
acid and bitter. A curious lusus natural, which was unco thought 
t.o be tho greatest prodigy in all the vegetable kingdom. It iB 
howover merely one of those sports, as they are technically called 
by gardeners, in which, owiug to some unknown cause, some one 
individual assumes the appearance of two or more others in 
particular jiarts. Analogous instances are—the grape called the 
Variegatod Chasselns, some of whose fruit is black, some white, and 
some striped with both colours; tho Camellia, which bears red; 
white, aud party-coloured flowers on tho siuno stem; and the 
Chrysanthemum, some of whose flowera aro purple aud others 
yellow. This Bigarade was raised from seed by a gardener at 
Florence in 1644, and has sinco been multiplied by grafting, and 
so has been preserved to the present day. It may be procured 
from tho nurserymen of France and Italy, and it fruits annually 
in the orangery at Versailles. 

3. C. Bcrynima, the BiAgamot Orange. Leaves oblong, flowera 
small, very sweet. Fruit pear-shaped or flattened, rugged, with a 
greenish-yellow smooth rind filled with concave receptacles of oil. 
Pulp subaoid, very fragrant. The trees of this species are rathor 
variable in appearance. The fragrance of both flowera and fruit is 
peculiar. From each of them the perfumer procures an essence of a 
delicious quality. The rind, deprived of the pulp, first dried, and 
then moistened with water, is pressed in moulds into fancy boxes for 
holding lozenges and other sweetmeats, and these boxes retain much 
of their recent odour. The Mcllorosa of the Italians is a variety, with 
ribbed fruit, having a broad scar at the summit; it is much esteemed 
on account of the abundance of its flowers. 

4. C. Limetta , the Lime. Leaves ovate, obovate, and oblong, 
placed upon a wingless stalk. Flowera small and white. Fruit ovate 
or roundish, pale-yellow, with a boss at tho point; the cyBts in the 
rind concave; pulp subauid. In foliage tins resembles tho lemon, but 
its fruit differs in tho pulp never having tho sharp and powerful aoid 
of tho lemon; it is on the contrary flat and slightly bitter: it is prin¬ 
cipally employed for flavouring puuch, sherbet, and similar drinks. 
The varieties arc of no importance; they principally differ in the 
thickness of their rind aud in form. Here is to be arranged the round 
very uneven fruit called Porno d'Adamo by the Italians, because they 
fancy that the depressions upon its surface look as if they still bore 
the marks of our universal father’s teeth. 

5. C. decumana, the Shaddock. Leaves large, with a winged 
stalk. Flowers very large and white. Fruit usually very large, 
roundish, pale yellow, smooth, with flat or convex cysts in the rind. 
Rind white, spongy, very thick; pulp juicy, sweetish, rather insipid. 
Shaddocks are among the largost fruits which are known, and are 
oommonly cultivated in both tne East and West Indies for the sake 
of the delicate subaoid juicy pulp in-which they abound. When 
they arrive at their greatest size they aro called Pompoleons or 
Pompelmousses; when at the smallest they form the Forbidden Fruit 
of the English markets. Another small variety, with the shaddooks 
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•rowing in clusters, forms a larger tree than any other Citrus ; the Lichenes. It has a thallus somewhat shrubby, branched, rarely simple, 
rnit is about as large os the fist; it is what the West Indians call the leafy, with scales, which are often evanescent; branches cartilaginous, 
Impe-Fruit. rigid, fistulose, all attenuated and subulate, divided, fertile, generally 

6. C. Lumia, the Sweet Lemon. Leaves like those of the lemon, perforated in the axils. Shields sessile, orbioular, oonvex, capituli- 
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Leaves like those of the lemon. 


Flowers red externally. Fruit with the flesh and rind of a lemon, form, not bordered, fixed by the oircumferenoe, free beneath m the 
mt with the pulp sweet, and the cysts in the rind both? convex and centre, the sides reflexed, uniform within. The genus Cladonia thus 
soncave. There can be no doubt that this, is a mere variety of defined, with Scyphophorut and Pycnothelia, are included by Acharius 
he next species, from which it only differs in the want of acidity in and Delisle in the genus Cmomyce. Sir W. Hooker observes of this 
he pulp. Many sorts ore known in orange countries, of which one, genus, that " the determination of the species is attended with the 
he Commander's Pear, resembles very much a large Bound Pear; greatest difficulty, on account of their variable character; and in the 
heir fruit is seldom seen in England. present Btate of my knowledge I dare not venture upon introducing 

7. C. Limonum, the True Lemon (Citronnier of the French), others than those published in English Botany. Much attention has 
heaves ovate-oblong, usually serrulated, pale green, with a winged been given to this genus by Delisle in the ‘ Botanicum Gallioum,’ 
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italk. Flowers middle-sized, red externally. Fruit oblong, very 
uneven, now and then almost round, with a pale-yellow fragrant 
rind, dotted with concave cysts. Pulp juicy, and very acid. Of this 
ipecios the cultivators take little pains to distinguish the varieties. 
When young plants are wanted they are generally raised from seeds 
in the orange countries, and hence the samples of fruit sent to market 
consist at all times of numerous sorts, differing very much in quality. 
Borne of them have their rind so thick and insipid that they approach 
the Citron in quality; one, with roundish nigged ribbed fruit, is 
called Vignette upon the Continent, where it is common; another, 
with oblong extremely ruggod fruit, is one of the Poncires of the 
French. The most distinct race is that which comprehends the 
Perettes, or Little Pears; they are very small in the fruit, which is a 
pale greenish-yellow, and has almost the shape of an egg: their rind 
is more delicately perfumed than that of common lemons. 


who, with Acharius, unites this and the two following genera into one, 
Ctnomyce, and enumerates fifty-three species, besides many marked 
varieties, as natives of France; all of which are most probably natives 
also of Britain. He would render an acceptable service to British 
Botany who should undertake a monograph of the British Cladoniccc." 
Hooker enumerates only five British species. 

C. rangiferina, Kein-Deer Moss, has erect, elongated, roughish, 
cylindrical, greenish-white, very much branched podetia, the axils 
perforated, the branches scattered, often iutrioato divaricated, the 
alternate ones drooping, apothecia subgiobose, brown, on small erect 
branchiate. This is a frequent plant in Great Britain, on moors, heaths, 


The most distinct race is that which comprehends the and mountains. Its botanical characters are very variable, more 
>r Little Pears; they are very small in the fruit, which is a especially the colour and the length of the ramifications. This may 
ish-yellow, and has almost the shape of an egg: their rind be accounted for by the wide range of latitude in which it is found, 
ilicately perfumed than that of common lemons. extending from the arctic regions, where it is most abundant, to the 


8. O. medica, the Citron (Cedratier of the French, Cedro, tropics. This plant is the principal support of the rein-doer in its 


Cedrnto, of the Italians). Branches short and stiff. Leaves oblong, 
toothed. Flowers purple externally. Fruit usually huge, warted, 


native countries, and hence its common name. In Lapland there is 
no plant so abundant as this, especially in the pine forests, where it 


and furrowed, with an extremely thick spongy rind, and a subacid covers the surface of the soil for many miles together like snow. On 
pnlp. This is an exceedingly variable species, chiefly valued for the the destruction of the forests by fire this plant continues to grow, and 
fragrance of the rind of the fruit, from which a delicate sweatmeat is then reaches its greatest luxuriance. In such districts the rein-deer 

P repared. The Citron, supposed to be the Median, Assyrian, or are principally pastured in the winter; and whatever may be tile depth 
'ersian apple of the Greeks, is probably the most beautiful species of of Bnow, these animals are enabled to obtain thoir food by grubbing 


the genus. It is described by Risso as having a majestic aspect, Bhining with thoir noses through the scow. It would be quite impossible that 
leaves, and rosy flowers, which are succeeded by fruitewnose beauty tho rein-deer should exist in these climates during the winter were it 
and size astonish the observer at the same time that their sweet not for this apparently insignificant plant. The Lajsknders are also 
odour gratifies his senses. The troes are constantly in vegetation, the in the habit of collecting this lichen with rakes in the rainy season, 
flowers appear even in midwinter, and there is so continual a succos- when it is flexible, and readily separates from the ground where it 
sion of them, that ilowors, young fruit, and ripe fruit, may always bo has grown; they then lay it up in heaps to serve as fodder for their 
soen together at the same moment. The I’oncire Citrons are eight or cows. Dr. Clarke and his companions, during his travels in Lapland, 
nine inches long, and are the largest of the race known in Europe. were tempted to eat some of this lichen. “ To our surprise,” he says, 
In China thure is tui enormous variety, with its lobes all separating “ we found that we might eat of it with as much ease os of the heart 
into fingers of different shapes and sizes, whence its name of Fingered of a fine lettuce. It tasted like wheat bran. But after swallowing it 


nine inches long, and are the largest of the race known in Europe. were tempted to eat some of this lichen. “ To our surprise,” he says, 
In China there is tui enormous variety, with its lobes all separating “ we found that we might eat of it with as much ease os of the heart 
into fingers of different shapes and sizos, whence its name of Fingered of a fine lettuce. It tasted like wheat bran. But after swallowing it 
Citron. The Chinese esteem it very much, both for its rarity and for there remained in the throat and upon the palate a gentle heat or 


the grateful odour of its rind. They place the monstrous fruits upon sense of burnii 
porcelain dishes, and have them in their apartments to fill the air with the lichen, 
with fragrance. Those who would study this genus in detail will oil and vinegar 


sense of burning, as if a small quantity of pepper had been mixed 
with the lichen. We had no doubt that if we could have procured 
oil and vinegar it would have made a grateful salad. Cooling and 


find excellent figures of above 100 varieties in Risso’s ‘Histoire juicy as it was to the palate, it nevertheless warmed tho stomach when 
Naturelle des Grangers.’ For the culture, medicinal uses, and com- swallowed, and oannot fail of proving a gratifying article of food to 
merco of the genus Citrus, see Obanue, in Airrs and Pv. Div. man or boast during the dry winter of the frigid zone. Yet neither 

C1YET. [Viveubid.®.] Laplanders nor Swedes eat of this lichen.” This might arise from 

CLA'DIUM (nkdSat, a branch or twig), a genus of Plants belonging the fact which Dr. Clarke relates shortly after, .namely, “ that when 
to tho natural ordor Cyperacece. It has 1-2-flowered spikelets, 6 or 6 Gustavus III. succeeded to the throne an edict was published and sent 


oil and vinegar it would have made a grateful salad, 
juicy as it was to the palate, it nevertheless warmed the 
swallowed, and cannot fail of proving a gratifying arti 
man or boast during the dry winter of the frigid zone. Yet neither 
Laplanders nor Swedes eat of this lichen.” This might arise from 


his might arise from 


glumes, the lower ones empty and smaller, bristles absent, the nut 
with a thick fleshy ooat, tipped with the slender base of the style. 
There is but one European species of this genus, the C. Mariscut, 
Common Sedge. It has lateral and terminal repeatedly oompound 


all over Sweden, recommending tho use of this liohen to the peasants 
in time of dearth, and they were advised to boil it in milk.” Such 
an edict would be likely to have the effect of preventing people from 
eating it, as it would from that time forth be only looltod upon as a 


panicles, the spikelets capitate, the stem roundish, leafy, smooth; the last resource. Dillenius however states that when boiled in water it 


leaves rough on tho margins and keel. It is not a common plant in 
Great Britain, except in Cambridgeshire, where in the bogs and fens 
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yields, no jelly, its substance is very little 'diminished, and beoomes 
drier than before; and the docoction evaporated yields only a small 


Mariscut and Cladium Germanicum of many botanists. Several 
species of Cladium are natives of Australia. (Babington, British Bat.; 
Burnett, Outlines.) 


Sumett, Outlines.) 

CLA'DIUS, a genus of H; 


Insects of the family 


starch. No nitrogen has been, detected. It is however probable that 
nitrogen will be found to exist in this lichen, as during the winter it sup¬ 
plies the rein-deer with food which must require a nitrogenous com¬ 
pound in order to maintain its muscular power, unless we have recourse 


Tmthredinidce. It has the following charactersAntennas about to the supposition that starch or lichenin, by union with free nitrogen 
the some length as the body, ciliated beneath, and nine-jointed; the in the system, can be converted into fibrine or other proteinaceous 
two basal joints short, the third joint with a protuberance beneath at compounds. 


the base, and a branch thrown out from the upper side at the apex; C. vsrmicularit. Vermicelli Lichen, has its podetia spreading horizon- 

the fourth and fifth have likewise the last-mentioned process; and in tally, pure white, subulate, simple or slightly branched, branches 
the sixth and seventh it is rudimentary. In the female all these dapering at each end. It has been found not unfrequent on the 
processes are wanting, excepting the one on the underside of the loftiest mountains of the north of England and Scotland. The shape 
third joint. Wings with one marginal and three sub-marginal cells; of its branches give it the appearance of a bundle of small worms or 
tarsi simple. of vermicelli. It is a native of South America, where it is used as a 

O. diffurmit, when the wings are expanded, measures in width stomaohio under the name of Contrayerba bianco. 
about one-third of an inch: it Is black, with the tibira and tarsi pale O. sanguinta has a leafy very thick imbricated thallus, scarlet,and 
yellow. This speoies may be considered the type of the genus. It frosted with white beneath; above, green and somewhat gelatinous; 
inhabits this country, but is not common. the lobes orenulated, asccwliag; podetia nearly solid, cavernous, split 

CLADOCO'RA, a Fossil genus of Corals ailiod to LilKodcndron, into fingered lobes, either wholly or at their apex only; the shields 
.and occurring in the Palaeozoic strata. marginal, confluent, scarlet. This pretty form is a native of the 

\ CLA'DODUS, a genus of Fossil Plaooid Fishes, from the Mountain Brazils, where it is rubbed down with sugar and water, and is found 
^meetone of Armagh, Bristol, 4a (Agassiz.) to be an excellent remedy for aphtha in children. The remaining 

^LADO'NIA, a genua of Plants belonging to the natural order [ described British speoies are C. uneialis, C. pungent, O.furcata. 
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(Lindley, Flora Mcdica; Burnett, Outlines of Botany; Hooker, 
British Flora, vol. ii.) 

CLADYODON, n generic title for some Fossil Reptiles found in the 
New Red-Sandstone System. [Thecodonts.] 

CLARIS. [Bernicle Goose.] 

CLANGULA, n genus of Birds belonging to the family Anatidte. 

CLARY. [Salvia.] 

CLATHRA'RIA, a genus of Fossil Plants found in the Wealden 
strata of Sussex by Dr. Mantell. The stem is reticulated oh the 
surface, and has analogies to Xanthorrhoea and the Cgcadete. Clath- 
raria LyeUii and Cl. ManttUi (this latter the fruit) are described by 
Brongniart (‘ Hist, dos Vdgdt. Foss.’). 

CLATHRO'PTERIS, a remarkable genus of Fossil Ferns, the 
foliation of which is marked with quadrangular network of vessels— 
a rare circumstance in living ferns—such as Meniscimn. Clathropteris 
meniscioides occurs in the Mesozoic Sandstone of Hbr in Scania. 

CLAUSILIA, a genus of Palmomferous MoUusca. [Helicid*.] 

CLAVAQELLA, a genus of Testaceous Acephalous Animals,, 
established by Lamarck in the fifth volume of tho ‘ Histoiro 
Naturelle ties Anitnaux sans Vertbbres,’ published in 1818, and 
arranged by him under his Tubicoldes, between Aspergillum, and 
Fislulana. He described four species, all fossil, referring at the same 
time to the ‘ Anuales du Musdum,’ where he had figured the first of 
them under the name of Fislulana cchinata. Lamarck thus defines 
the genus:—“ A tubular Hhelly sheath, attenuated and open ante¬ 
riorly, terminated posteriorly in an ovate subcompresaed club beset 
with tubular spines; the club presenting on one side the one valve 
fixed in its wall or substance, while the other valve remains free in 
the tube.” 

The genus was only known in a fossil state to conchologists, when 
Mr. George Sowerby observed in the British Museum a recent speci¬ 
men, which he at first thought might be an Aspergillum, inclosed in a 
mass of stone. On application to Mr. Children, that gentleman 
allowed Mr. Sowerby to examine it more closely, and on scraping 
away some of the investing stone tho latter found Clavagella aperta, 
the first recorded recent species, and figured and described it in his 
‘ Genera of Recent and Fossil Shells.’ The same naturalist, on the 
return of Mr. Samuel Stutchbury from his voyago to some of the 
Australian and Polynesian Islands, described and figured (1827) a 
second spocies, Clavage.Ua australis, three specimens of which were 
with difficulty obtained by Mr. Stutchbury at North Harbour, Port 
Jackson, in a siliceous grit like that of tho coal-measures, where their 
presence was betrayed just beneath low-water mark, by their forcible 
ejection of the water from tho aperture of their tubes: the specimen 
of Clavagella australis figured by Mr. Sowerby is also in the British 
Museum. In 1829 Mr. Henry Stutchbury, in arranging the collection 
of Mr. Isaac Lyon Goldsmid, suspected the presence of a Clavagella 
in a mass of Astreeopora,, and, on fracturing the specimen, laid open 
two individuals of another spetfet, Clavagella eUmgata, Broderip. 
According to Cuvier, and a notide in the ‘ Annales des Sciences 
Naturelles’ (tome xvii., p. 78), M. Audouin (1829) described a recent 
species, and M. Rang, in his * Manuel des Mollusques’ (1829), mentions 
another, apparently Clavagella rapa. 

Still the animal remained unknown; when, on the return of Mr. 
Cuming from his first voyage, that zealous collector produced auothcr 
specimen which fortunately included the soft parts. A fragment of 
calcareous grit was dredged up by Mr. Cuming from a depth of elevon 
fathoms, at the island of Muerte, in the Bay of Guayaquil, and in this was 
thegreater portion of the chamber and tube, both valves, and the animal 
of Clavagella lata of Broderip. Mr. Broderip, who has described this 
and two other recent species in the first volumo of the ‘ Transactions 
of the Zoological Society’ (p. 261), says, that a close examination of 
the recent spocies has convinced him that though one valve is always 
fixed or imbedded in the chamber, and soldered, as it were, to the 
tube, so as to make one surface with it, the tube is not necessarily 
continued into a complete testaceous elevate shape. In Mr. Goldsmid’s 
best and largest specimen, the fixed valve was imbedded in the coral, 
and though continued on to the tube or siphonic sheath, was sur¬ 
rounded by the wall of the coral chamber at its anterior extremity. 
In the other specimen the fixed valve was also continued on to the 
tube. In the first-mentioned specimen of Clavagella elangata, at the 
, anterior or greater end of the ovate chamber, an insulated or shelly 
plate had been secreted with tubular perforations; that part of the 
chamber having afforded (apparently at a former period) the best 
communication with the ambient fluid: but a calcareous deposit 
having almost entirely out off that communication, the animal seemed 
to have been compelled to secrete a second shelly plate towards the 
.anterior ventral edge of the fixed valve, where the perforation of some 
other shell (a Lithodomus probably) secured the necessary influx of 
water. Nor is this the only instance of the secretion of a second 
tubular plate which has fallen under Mr. Broderip’s notice. In the 
last-msjptioned or smaller specimen, the perforated shelly plate joins 
the anterior ventral edge of the fixed valve laterally, that point of the 
chamber being evidently the most practicable for communicating with 
the water by means of the tubules: the rest of the anterior edge of 
the fixed valve is surrounded by the ooml wall. In Mr. Cuming's 
specimen the fixed valve is continued on to the tube. The anterior 
;idge of this valve is surrounded by the naked wall of the chamber, 


and tho greater end of tho chamber, or that part of it which is oppo¬ 
site to this anterior oilge, being impracticable, from its thickness, as a 
water communication (with a small exception, which, not improbably, 
had ceased to be available), the animal had been driven to secrete the 
perforated shelly plates not far from tho throat of the tube on either 
side, where the chambers of Pet-ricolce or Litkodomi opened a passage 
to the surrounding water. 

Professor Owen, from an examination of Mr. Cuming's specimen, 
has given an account of tho anatomy of this mollusk. (‘ Zool. TranB.,’ 
voj. i.) Ho found the following to be the relative position of the 
animal :—The mouth turned towards tho closed end of the chamber, 
which is consequently the anterior part. The heart aud rectum near 
the side where the valves are connected by the ligament, or the dorsal 
part. The visceral mass projecting towards the opposite or neutral 
side. The siphon extending into the commencement of the calcare¬ 
ous tube, which leads out of the anal or posterior part of tho chamber. 
The fixed valve, which covers the rough surface of the porous rock or 
coral, like the tiling of a chamber-floor, and affords a smooth polished 
surface for the support and attachment of the animal, is tho left 
valve: the right valve remains free, or is connected only to tho soft 
parts and cardinal ligament, in order to assist in the excavatiiig and 
respiratory actions. 

The shelly substance of the fixed valvo passes without interruption 
into that of the tube ; a slight ridge circumscribing the entry of the 
tube into the chamber indicating the line of separation, unless the 
extent of the valve be limited to that of the internal nacreous deposi¬ 
tion. The tube of an oval form, 7 lines by 5 in diameter. The cal¬ 
careous walls ,' u th of an inch in thickness at the outlet, and about ;J,th 
at the opposite extremity. The free valvo unequally triangular, with 
the angles rounded off, about the thickness of a sixpence, moderately 
concave towards the soft parts, and striated only in the direction of 
the layers of increment on the outer surface, as in most of the Pylori- 
dean Bivalves of M. de Blaiuviilo. The layers gradually increase 
towards the dorsal edge for a little more than one half of the valve, 
beyond which the layers continuo of almost equal breadth. “ This 
growth of the valve,” adds Mr. Oweu, “ corresponds to the direction 
in which the chamber is enlarged, which is principally on the dorsal, 
dextral, and anterior sides: now this is the mode of enlargement host 
adapted for the full development of tho ovary; so that it would seem 
that the Clavagella continues for a time to work its way into the rock 
without material increase of Bize, leaving behind it a calcareous tube, 
which marks its track; after which it becomes stationary, and limits 
its operations to enlarging its chamber to the extent necessaiy for the 
accomplishment of the great object of its existence.” 

The mantle enveloping the body is like a shut sac, but perforated 
for the siphon and foot, tho opening for the latter being reduced to 
a small slit. M. Riippell observed an analogous orifice in the corre¬ 
sponding port in Aspergillum, namely, that which is next tho sunken 
sieve-like extremity of the tube, and by which he supposes the water 
necessary for respiration to be received when the retreating tide 
leaves exposed the expanded siphonic extremity. Professor Owen is 
of opinion that this cannot be its use in those Species of Clavagella 
which exist at -depths too great to allow of their being ever left 
with the siphonie aperture out of water; but that it must serve to 
keep up a communication with the neighbouring cavities of tho rock, 
l>y menns of tho calcareous tubules, the formation of which is deter¬ 
mined by the proximity of these cavities. When therefore the 
Clavagella, by a sudden contraction of .the adductor muscles, has 
forcibly expelled the branchial currents from the siphon, os was 
observed by Mr. Stutchbury, the Bpace between the free valve and 
the walls of the chamber would be simultaneously filled, either by 
water rushing in through the tubules, or forced out from the branchial 
cavity through the small anterior orifice of the mantle. To assist 
this operation there is a proportional development of the muscular 
system, whioh is remarkably powerful. The impression of the great 
or posterior adductor is carried two lines beneath the surfsco of tho 
chamber posteriorly, but gradually rises to the level of the valve. 
The impression of the smaller anterior adductor is more faint, aud is 
continued into the sinuous pallial impression, which follows the 
contour of the anterior margin of the valve at about two lines’ distance 
from it. In the free valve the last two muscular impressions are 
separate. The outer dermoid layer of tho mantle is extremely thin, 
and, whore it does not line the valves, is mottled with minute dark 
spots, less numerous than those on the skin of Cephalopoda, and 
presenting, under tho microscope, a glandular appearance. The 
muscular layer, after forming tbe siphon-and its retractors, is confined 
to the anterior part of the mantle, where it swells into a thick convex 
mass of interlaced and chiefly transverse fibres, and forming, 
Professor Owen supposes, one of the principal instruments in the 
work of oxcavation. No fibres could be detected in other parts of 
the mantle; nor could any be expected in a mantle which bad no 
lobes to be retracted. The siphon,.in the contracted state, formed a 
slightly-compressed cylindrical tube, half an inch in length, and tbe 
same in the long diameter, traversed longitudinally by the branchial 
and anal canals, separated from each other by a muscular septum, 
extending to tbe end of tbo siphon, beyond which the two tubes do 
not separately extend outwards, agreeing in this respect with 
Oastroehcena and Aspergillum. Muscular walla of the siphon two 
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line* in thickness; the septum separating the branchial and anal 
canals one line; diameter of each canal about one line; jnner 
extremity both of the anal and respiratory tube provided with a 
valvular fold: terminations beset with short papilla!. The retractor 
musoles attach the siphon to the posterior adductor on one side, and 
to the anterior extremity of the oval mass of - muscular fibros above 
mentioned on the other, leaving an intermediate space on both sides 
the body, which exposes part of the gills and labial tentacles. The 
muscular mass which bounds the anterior part of the animal’s body 
is oval, one inch three linos long, eight lines broad, and varying in 
thickness from two to three lines: it is Bmoothand oonvex externally, 
and hollowed out within to lodge the viscera at the base of the foot, 
for the passage of which it leaves the small orifice above mentioned. 
The margins attached to the valves are more or less irregular: that 
affixed to the loose valve is the broadest, being at the ventral 
extremity three lines in length. 

The gills have the same laminated structure as that observed in 
other bivalves, they aro broad and short, corresponding to the form 
of the animal; and the laminae, not thin compressed layers, but broad 
and projecting but little from the sides of the visceral mass, are 
arranged in three layers instead of two, on either side of the foot. 

The digestive system is accordant with the structure of the same 
part in the other acephalous mollusks. The mouth, a transverse 
slit, without masticatory or salivary organs, is boundod by the upper 
and lower labial processes which are continued in the form of two 
transversely striated pointed tontacles on either side: these prehensile, 
sensitive, and probably respiratory organs measure each six lines in 
length, and about one and a half lines in breadth. The oesophagus, 
after a course of two lines, dilates into a stomach, tho sides of which 


are perforated by the large hepatic ducts. The intestine) after a 
course of eight lines, forms a small cseoum about one line in length. 
The intestine, after making three close turns upon itself in the mass 
of ova and hepatic follicles at the base of the foot, passes in imme¬ 
diate contact with but not through the heart, and then below the 
posterior adductor, to opposite the posterior orifice of the anal tube. 
The exterior of the intestine has an irregular honey-combed appear¬ 
ance, from the close adhesion to it of the capsules of the ova. The 
liver has the same divided follicular structure and green colour as 
in the othcr Bivalves. 

The nervous system consists of a large and conspicuous ganglion 
situated at the posterior part of the base of the foot, just above the 
orifice of the anal tube. Two nervoua cords extend from this 
ganglion, on either side the foot, to the mouth; other branches radiate, 
in the opposite direction to the siphonic and adductor muscles. 

■ The ovary, of a gray colour, forms a mass at the dorsal aspect of 
the body above the great adduotor muscle, and extending ventral 
on either side the oesophagus and stomach to the opposite end of the 
base of the foot. All this mass of intestinal folds, hepatic follicles, 
and ova was covered by a thin membrane. The little muscular 
process or foot whioh passes through the anterior Blit of the mantle 
is but four lines long, and half a line in broadth: its possible use 
may be to apply a solvent to the rock in which the chamber is 
excavated. 

Mr. Broderip observes that we are left to conjecture the causes 
which operate to determine the animal in the choice of its abode, if 
indeed it can be called choice, for most probably Clavagdla, is the 
creature of circumstances, and if, soon after its exclusion from the 
parent (when Mr. Broderip supposos it to be furnished with its two 



Fig 1, part of calcareous grit rock containing the fixed valve and part of the tube 
of Olatagclla lata ; fig. 3, external view of tho right or tree valve; fig. 4, Internal 
view of the same, showing the muscular Impressions corresponding with those 
of the left or fixed valve; fig. 2, soft parts of C. lata seen from the right side, 
the dermal layer of the mantle, e, being removed; fig. 5, the same seen from 
foe left side, or that which is in contact with the fixed valve. The extremities 
of foe left labial appendages only are exposed, no part of foe gill being pro¬ 
truded. A bristle Is placed in the opening of the mantle, a, anterior wall of 
foe chamber; i, doraal wall, foe letter placed on the hinge of foe fixed valve; 
n, ventral wall; 4, posterior or aiphonle outlet; s e, tubular communications 
jvlth a neighbouring cavity, here sent off from the posterior part of foe mantle ; 
calcareous tubes secreted by foe above processes and extending into the 
Viet contiguous to the throat of foe tube; e", a oavity communicating with 
interior part of foe chamber; f , impression of the posterior adductor 
\; f, impression of foe anterior adduotor miracle j A', impression of foe 


palllal muscle, or third adductor; /, posterior or large adduotor (the stnglo 
adductor of foe (htraera, #e., corresponds to this, foe following are tuper- 
added In other fkmlliea of Bivalves); f, foe anterior, antoro-dorsal, or smaller 
adductor; A, the palllal or antero-ventral adduotor; 4, foe oonvex muscular 
moss continued over the anterior part of foe body, and reducing foe opening of 
tho mantle to foe small silt *, through which a bristle to pieced in fig. 3 (this 
mass is an inordinate development of what forms foe muscular margins of foe 
mantle lobea in other Bivalves); A, muscular fibres of foe siphon; t (fig. 8), 
foe respiratory, or lngeative aiphonle canal; m, foe anal or egestive siphonic 
canal; », the labial or bueeal appendage ; t, the gills: in fig. 2 the right gill 
is seen partially protruded between the muscular parts of foe mantle; x, part 
of the ovary (figures and description from Owen, to whose lucid memoir and 
Illustrations foe reader Is referred for the snatomy of foe internal parts); 
fig. 7, anterior termination of foe shelly tube of C. aptrta, -Bow., from Mr. 
Sowerby’s 1 Genera of Beeent and Fossil Shells.' 
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valve* only, and to float free, with, perhaps, some voluntary impulse), 
it arrives at the vacant hole of some small Petricola, Litkodomus , or 
other perforating Testacean which suits it, one valve soon, becomes 
attached to the wall of the hole, and then the animal proceeds to 
secrete the siphonic sheath or tube, to enlarge the chamber according 
to its necessities, and to form the shelly perforated tubular plate 
which is to give admission to the water at the practicable part of 
the chamber. How the excavation is carried on is also, doubtful. 
The chambers of the individuals of Claragella australis, described 
by Mr. Broderip, were formed in a siliceous grit, those of C. dvngata 
in an Astraopora, that of C. lata in a calcareous grit, and those of 
C. Melitensis in an argillo-calcareous tufa. "If,” says the author 
last mentioned, “ the excavation be tho work of a solvent secretion, 
it must be a solvent of extensive power. The situation of the 
glands, detected by my friend Mr. Owen, leads me to think that they 
minister in some way to this operation; and I do not see how the 
anterior or greater end of the chamber can be operated on by mere 
mechanical attrition with such parts as must have been contiguous 
to it. It has been objected that any solvent which would act on a 
calcareous rock Would equally act on the calcareous shell of the 
animal; but there is perhaps more of point than of strength in this 
objection. Without laying too much stress on that law of nature 
by which chemical and vital forces ore placed in a state of hostility, 
and which may or may not be applicable to such a substance as 
shell, the gland for the secretion of the supposed solvent, as well as 
the organ for applying it, may be so placed ns that the solvent Bhall 
only oome in contact with the inorganic or dead substance to be 
acted on without touching tho shell. Again, it has been asked, what 
solvent would act equally on a calcareous and on a siliceous sub¬ 
stance 1 To this it may be answered, first, that it is not pretended 
that the nature of the supposed solvent is known; secondly, that in 
siliceous grits, there is mbre or less calcareous matter by which the 
mass is held together, and that the solution of the calcareous particles 
would be followed by tho disintegration of the stone. .... One 
observation, arising from the various depths at which the recent 
species have been found, will not, perhaps, bo deemed irrelevant. C. 
australis was so near the surface at low water, that it was detected 
by its ejection of tho fluid; 0. elongata, from the nature of the coral 
in which it was chambered, could not have been living far beneath 
the surface; whereas C. lata was drodged up from a depth of 66 feet. 
Any inferences, therefore, as to the state of submersion of a rock 
during the life of the fossil species of Clavagella which there ooour, 
should be made with caution by tho geologist.” 

The geographical distribution of the genus, though now compara¬ 
tively rare in cabinets, is probably wide. A sharp investigation of 
masses of coral and of submerged perforated rocks or stones, particu¬ 
larly in warm climates, is very likely to be rewarded by the discovery 
of Clavagella. 

With regard to its place amongst the other Motlutca, Professor 
Owen is of opinion that the organisation of Clavagella, like that of 
Aspergillum, described in the ‘ Reise von Afrik’ of Ur. Riippell, is 
modelled on the type of the Acephalous Bivalves; and that it follows 
most closely, in the variations from that type, the modifications which 
have been observed in Gastrochcena. The lengthened worpa-like figure 
of Aspergillum is exchanged in Clavagella, observes Professor Owen, 
for a shorter form with greater lateral development; and instead of 
the small rudimentary valves, which are enchased, as it were, in the 
calcareous sheath of Aspergillum, we find them here largely developed, 
and one of them always remaining at liberty, to be applied by a 
powerful muscular apparatus to those offices which are essential to 
the forcible expulsion of the fluid in the branchial cavity, and pro¬ 
bably to assist in the excavation of its socuro abode. 

Fossil Clavagdloe. 

Mr. Broderip says that no fossil species appear to have been 
detected below the Supraoretaoeous group. M. Deshayes, in his tables, 
rives two living and seven fossil (tertiary) species, and one (C. apart a, 
Sowerby) as found both living and fossil (tertiary). He gives the 
Mediterranean and Indian Ocean as the habitation of the living 
animal, and Sicily (Pliocene Period of Lyell) as the locality of the 
fossil In his edition of Lamarck he makes the whole number (living 
and fossil) seven, the Beventh and last species being C. aperta ; but 
he refers to Raug’s ‘ Manuel* for a second living species. C. coronata 
is found in the London Clay. In Deshayes's edition of Lamarck, the 
species C, echinata is. followed by C. eristata ; and the editor, in a 
note referred to from the latter, says that these two species should 
be united, as they only differ in sise and age. He also observes that 
the free valve of C. eristata, or of C. tibialis, has been placed by 
Lamarck among the species of Qlycimeris under the name of 0. mar- 
garitaeea. And here we may mention the difficulty of laying down 
specific characters from the valves, which being, as Mr. Broderip 
remarks, nearly, perhaps altogether, excluded from the light, colour, 
at best but a treacherous guide, Is absent entirely; while the riiape 
of tho chamber and of the valves, together with the comparative 
roughness or smoothness of their outer surfaces, may depend upon 
the greater or less degree of hardness of the material in which the 
chamber is formed. . 

CLAVELINA. [Claym-hiim.] 


OLAVELINIDdS, a family of Tunicoted Mollusea, including the 
British genera Clavelina and Peropkora. This family may be regarded 
as uniting together the Compound and Simple Ascidians. Till very 
recently it was supposed that the animals forming this family belonged 
to the latter. Milne-Edwards first pointed out that the animals which 
had been described by Savigny under the genus Clavelina were not 
always, nor even usually, separated from each other; but that they 
spring, as it were, from a common creeping stem, and multiply by - 
gemmation in the same manner as the Compound Ascidians. Milne- 
Edwards also pointed out that on animal, described by Mr. Joseph 
Jookson Lister in the ‘Philosophical Transactions’ for 1884, was 
truly .an Ascidian. This animal occurs in groups consisting of several 
individuals, each having its own heart, respiration, and system of 
nutrition, but fixed on a peduncle that branches from a common 
creeping stem. The individual animals were connected together l>y a 
circulation extending throughout the stem. They are transparent, so 
that their structure can easily be seen through their membranous 
covering. Milne-Edwards proposed for these animals the name of 
Social Ascidians. 

Clavelina, Savigny.—The individuals and groups are connected by 
creeping radiciform prolongations, the animnls having elongated erect 
more or less pedunculated bodies. The branchial and anal orifices 
without rays; outer tunic smooth and transparent; thorax usually 
markod with coloured lines. 

C. lepadiformis (Ascidia lepadiformis, O. F. Muller). Thorax 
forming a third part of the length of the adult individual, and marked 
with yellow linos; stomach of a bright orange, placed near the middle 
of the abdominal portion of the animal; part of the intestines of the 
same colour. Mr. Alder says this animal is very generally diSVised 
throughout the coasts of Great Britain. He has met with it on the 
Devonshire, Cornish, and Northumberland coasts, and in Lamlash, 
Rothsay, and Oban bays in Scotland. Mr. W. Thompson has found 
it in Ireland. 

Milne-Edwards gives the following account of tho development of 
this species :—“ If we examine with care tho foot of a C. lepadiformis, 
we see that the animal adheres to the soil by more or Ichb numerous 
radicifortn prolongations of the tegumontary tunic ; and usually we 
find also cylindrical filaments, which mingled with these roots and 
formed externally by the same tissue, creep also on the surface of 
the soil; but are hollow, and internally furnished with a membranous 
tube. This tube is continuous with the internal tunic of tho Ascidian, 
and the circulation which is seen in the interior of the abdomen of 
the latter is equally continued into the appendicular canal. This 
stalk-like body, which is closed at the extremity, is at first simple, 
but ramifies as it elongates. When its growth is more advanced, 
we see developing at tho extremities of its branches, or even at 
different points of its length, tubercles containing in their interior a 
little organised mass in connection with the internal tube. These 
tubercles elongate, elevate themselves vertically, and become clavi- 
form ; the blood which circulates in the stem penetrates the soft and 
pyriform central moss; but this mass, at first pedunculated and 
adhering to the inner tunic of the principal canal, soon separates 
itself, and no longer participates in the circulation of the individual 
to which it owod its origin. • Nevertheless its development continues, 
and we soon distinguish in it all the principal characteristic traits of 
the ascidian structure; the branchial sac becomes perfectly outlined 
without being as yet in communication with the interior; a curved 
digestive tube is seen beneath the thorax. At length a buccal opening 
is formed, and the general shape of the young animal approaches 
more and more nearly that of the adult. Thus there is produced by 
process of budding a new individual, linked with its parent by a radi¬ 
ciform prolongation of the tegumentary tunic, and which during the 
first years of its life has a circulation in common with the mother 
ascidian, but in the end enjoys an independent existence. Still how¬ 
ever it may remain in connection with the individual which produced 
it through the medium of its roots, or it may become completely 
free by weir rupture without any change of consequence in its mode 
of life." (‘Mdmoires de l’lnstitut,’vol. xviii.) 

There are several other species of Clavelina, and probably many 
more exist on our own coasts. * 

Peropkora. —The animal discovered by Lister has been thus named 
by Wiegmonn. It is characterised by the individual animals being 
pedunculated, suborbicular, compressed, attached by their pedicles to 
creeping tubular processes of the common tunic, through which the 
blood circulates. Thorax not lineated by granular bonds. 

P. Listen is the only species at present known. It is a minute 
creature, and occurs not unfrequently on the south coasts of England 
and in the Irish Sea. It lives attached to sea-weeds, and is beautifully 
transparent. It looks to the naked eye like little speokS of jelly dotted 
with oninge and brown, and linked by a silvery winding thread. Mr. 
Lister’s paper describing this animal is entitled, ‘ On the Structure 
and Functions of Tubular and Cellular Polypi, and of Accidico.*' It 
is an admirable .paper, and was one>of the first-fruits of those labours 
on the improvement of the microsoope for which the world is indebted 
to Mr. Lister. 

CLAVICO'RNES, a name given by Latreille to a sub-section o£ 
Coleopterous Insects of tho section Pentamera. mtv 

The insects of this sub-section almost always have the s’-" yar J* 
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thickened at the apex, and frequently the terminal joints forming a j 
club : the joints of the tarsi are usunlly entire. i 

Such are the principal characters of the sub-section Claricomrs, a 
group in which Latreillo includes the families Nrydmtmida-, Uisteridir, 
Silphidir, Scaphididtr, Nilululidcr, DernuKlldir, Byrrhidtr. It appears 
to include many genera of insects which, in a natural arrangement, 
ought not to be associated under one heath 

CLAVIGEK. [Psklapiius.] 

OLAVIPA'LPI (Latreille), a family of Insects belonging to the 
Tetrarnerous Colcojttera. 

Tho insects of this family arc principally distinguished by the 
antennas being terminated by a perfoliate club. The tarsi are generally 
furnished with a velvet-like substance beneath, and hare the penul¬ 
timate joint bilobod ; some few however have the tarsi simple. Tho 

maii<libl<-s are emurginated or dentated at tho apex; tho ruaxillm are 

armed on the inner side by a tooth-like process; the palpi have tho 
terminal joint large. Many of tho species of this group feed upon 
fungi and Imleti, and their form is often rounded and convox. The 
genern included in the family Clnvipnlpi are Erotylus, Triplur, han- 
guria, Phalaerus, Agathidium , and some others. 

OLAVULl'NA. [ Foil AM1NIKKHA.] 

CLAV, any natural mixture of earths which breaks down or disin¬ 
tegrates in water, and affords a plastic ductile mixture. It doponds 
upon this property, rather than colour or composition, whether an 
earthy body belongs to the class of clays. There are many varieties 
of clny used for different purposes. 

Pipe-Clay is of a grayish-white'colour, has an earthy fracture, and 
a smooth greasy feci; it adheres to the tongue, and is very plastic, 
tenacious, and infusible. Its name shows tho purpose to wbicli it is 
appliod. It is found near I’oole in Dorsetshire. 

Potted s-Clay is of various colours, and disintegrates by exposure 
to the air; when mixed with sand it is made into bricks and tiles. 
It is found in Hampshire, Berkshire, Devonshire, and is largely used 
in the Staffordshire Potteries. The Hampshire clay yielded by 
analysis - 

Silica.SI 

Alumina.25 

Lime.—- 

with some Oxide of Manganese ami water. 

Stourbridge Clay has the general properties abovo described, but is 
of a dark colour, owing apparently to an admixture of carbonaceous 
matter. It is most extensively employed in the manufacture of 
crticiblos, and especially for those used in gloss-making. It is ex¬ 
tremely refractory in the fire. It yielded by analysis— 

Silica.57 

Alumina.30 

Moisture.12'6 

A trace of Iron and Carbonaceous Matter. 

It appears to have originated from the disintegration of shale. 

Brick-Clay, or Loam, varies much in appearance, texture, and 
composition; its colour is dependent upon the proportion of oxide 
of iron which it contains. It lies in abundance upon the London 
Clay, and frequently rests upon an interposed bed of sand. The 
organic remains found in it are few, but it sometimes contains the 
teeth of elephants. 

London Clay is a very extensive deposit of a bluish clay, except 
near the surface, where it has often the usual clay colour. It forms 
the greater part of Middlesex, the whole of Essex and Suffolk, and 
part of Norfolk, and frequently rises almost to the surface. Some 
of the lower beds are yellowish-white or variegated. This clay occa¬ 
sionally includes beds of sandstone, and of a coarse argillaceous 
limestone, of which Parker's ltoman Cement is made. It contains 
'■*> frequently the bones of the crocodilo, turtle, Ac. 

Plastic Clay skirts the London Olay within tho London Chalk basin, 
fad it appears also at the Isle of Wight. This formation consists of 
a variable number of sand, clay, and pebble-beds irregularly alter¬ 
nating, lying immediately upon the chalk; it contains some appearance 
of coal, decidedly of vegetable origin, pyrites, oyster-shells, and the 
branches of trees. The Band-beds of the PlaBtic-Clay formation are 
the grand reservoir of soft-water from which the deep wells in and 
around London are supplied. 

Kaolin, or Porcelain-Clay, is of various shades of white; it is dull 
and opaque; occurs friable or compact; feels soft to the fingers and 
adheres to the tongue. It is infusible, and its specific gravity is 
2'216. A large tract of this clay, which includes crystals of felspar, 
quarts, and mica, occurs near !&. Austell in Cornwall. The porcelain 
manufactures of Worcester are supplied from it. According to 
Wedgwood it consists of 60 parts alumina and 40 silica. It probably 
arises from the decomposition of felspar. This clay occurs in France, 
Saxony, and Austria. Various other kinds of clay are met with in 
different situations; their nature and composition depend upon those 
of the rocks from the disintegration of which they have been formed; 
thus slate, steatite, and trap, each yields a different kind of clay. 

CLAY SLATE. [Slate.] 

CLEAVAOE, a term employed in Qeology to indicate a peculiar 
fossility in certain (especially argillaceous} rocks, which is independent 
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of, and generally meets at a considerable angle, the surfaces of lami¬ 
nation or deposition. Clay-Slate furnishes the best examples of this 
phenomenon. [Slate.] 

CLEAVERS. | Galium.] 

CliEAVLANDlTE, a Mineral occurring in wedge shaped masses in 
the Chesterfield Albita vein, Massachusetts, United States. It is a 
lamellar variety of Albife. [Alhitk.] 

CLEIDOT H .EUUS, a genus of Acephalous Mollusca (Conchifors 
of Lamarck), established by Mr. Samuel Stutchbury for a testaceous 
animal, tho mechanism of whose hinge connecting the two valves 
differs most materially from that exhibited by other Bivalves. 

Shell bivalve, somewhat pearly, inequivalve, involute, attached by 
the outside of the larger valve. Hinge with a small conical pointed 
tooth in the free valve, fitting into a corresponding pit in the attached 
valve. A testaceous rather elongated curved appendage, connected 
by cartilage, is inserted into a deep cicatrix within ouch umbo ; mus¬ 
cular impressions, two in each valve, lateral: the anterior ligulate ; 
tho posterior snborbicular. Muscular impression of the mantle eutire. 
Ligament external. (Stutchbury, modified by G. B. Sowerby.) 

M. De Roissy hail separated the genus from Chamtt, with which it 
might be easily confounded by a superficial observer under the name 
of Chammtrea ; but he docs not seem to have been aware of the 
appendage, and, as Mr. Stutchbury oliserves, his namo is entirely inap¬ 
plicable, there being nothing in the shell to connect it with Ostrca. 

Cleidolhtrrus Chamtiides (Stutchbury). Shell involute, brownish- 
red, internally of a greenish pearly lustre, attached by the anterior 
side of tho right valve, which is of great depth ; left valve but slightly 
convex ; the clavicular appendage with a groove cm the convex side. 

Mr. Stutchbury states that C. Chamoidus was found attached to 
sandstone rocks by T. Young, Esq., lt.N., together with an As/ter- 
gillum (perhaps Agglutinans of Lamarck), some Chainir, Ac.., while 
searching near the entrance of Port Jackson, pointed out to him as 
tho spot where Mr. Stutchbury discovered in 182(5 tho first living 
Clavagelltt. In general contour this shell has so great a similitude to 
Chama, that, without iqiening it, there would bo no hesitation in 
pronouncing it to belong to that genus. [Ciiamaoka.] 

Mr. Q. B. Sowerby is of opinion that, as far as the character of the 
i n ternal hinge cartilage having an elongated testaceous appendage goes, 
Cleidot/urrus connects the Chamie of Lamarck with his Mynires. 

(JLK'MATIS, a genus of Climbing Plants belonging to the natural 
order Jtnnunculaceir, and characterised by having a valvato coloured 
calyx, carpels in n ripe state terminated by long feathery stylos, and 
opposite leaves. The most common species is C. ritalba, the Tra¬ 
veller’s Joy, which runs over the hedges in many parts of England, 
loading them first with its copious clusters of whito blossoms, ami 
afterwards with heaps of its feather-tailed silky tufts. It is however 
lietter known from Homo of the exotic species being favourite objects 
of cultivation. C. flammtda, a species witli panicles of small whito 
flowers, is among the most fragrant of plants. C. cirrhosa, V. criipa, 
and C. florida, are remarkable for the large sizo of their greonisli- 
whitc flowers; while the purple or pink bells of C. ritlcella, hanging 
gracefully from its festooning branches, render that species, when 
well managed, one of the most elegant and ornamental of climbers. 
Tho species of Atragene, Siberian and Alpine plants, with finely-cut 
leaves and delicate purplo flowers, considered a peculiar genus by 
Linmeus, are other species of Clematis. They have a climbing habit, 
and are occasionally seen in gardens; tlieir stomH however are apt to 
become naked, and they are not so generally cultivated as the species 
of genuine Clematis. The leaves of C. erecta and C. fiammula are used 
by beggats for the purpose of forming artificial ulcers. There are 
about 100 h pecies of the genus Clematis. 

All tlieHe plants are hardy, but they are impatient of damp in 
winter. The latter circumstance is therefore to be attended to by 
those who wish to ornament their gardens witli them. 

CLEODORA. [l’TJiiioroDA.] 

CLEO'ME, a genus of Plants belonging to tho natural order 
Capparidacta;. It has a calyx of 4 almost equal spreading sepals; 
4 petals; a torus somewhat hemispherical; 6, rarely 4, stamens; a 
silique dehiscent, etipitate, or sessile within the calyx. 

C. gigtnUea is a shrubby plant, velvety-pubescent and somewhat 
clammy ; the leaves 7-foliate, with 30 or 40 veins on each sido of each 
leaflet. It has whitish-grccn flowers, with pinkish filaments and 
yellow anthers. It is a native of South America. It is a beautiful 
plant, but lias a disagreeable odour and an acrid taste. 

C. rosea is on herbaceous unarmed smooth plant, with quinate 
leaflets, the lower and floral ones ternatc, the uppermost ones ovate 
sessile ; the silique smooth, the length of tho stipes. This plant has 
beautifully rose-coloured flowers. It is a native of Rio Janeiro. 

There are about fifty species of tho genus Cleome described; many 
of them are now referred to the genus Polanisia. [Polamsia.] Most 
of them are worth cultivating on account of their beauty. The 
shrubby species do best in a rich light soil. They may be propagated 
by ripened cuttings in a moderate heat under a hand-glass, or by seed. 
The seeds of the annual species should be sown on a hot-bed in 
spring, and when the young plants are of sufficient size they may be 
planted out in tho open border, but not before the middle of May. 
The biennial species must be kept in the stove; they may be propa¬ 
gated by cuttings, ns the shrubby species. 
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GLEO'NLS, ii genus ,,f Coleopterous Insects of the section 
Jlliyiimphora mill family Curriili<niidit\ It him the following cha¬ 
racters: —Antenna; rather short, tlio scape not touching the eyes; 
basal joint of the funiculus nearly obeouic, and rather longer than 
the remaining joints; the joiuts from the second to the sixth short 
and coarctate, the seventh stouter, and closely applied to the club, 
which is oblong-ovate or nearly so; rostrum short and thick, having 
generally a channel' above ; eyes oblong and depressed; thorax sub- 
conic, slightly constricted anteriorly; elytra elongate, generally 
furnished with a protuberance near the apex, which is rounded ; legs 
nearly equal; femora unarmed; tibiiowilh tho apex slightly thickened, 
and furnished with n short spine. 

Of the genus Clcimua about 100 species are known; they inhabit 
Europe, Asia, and Africa. The ground-colour of their body is almost 
always black, but this is for the most part hidden by the denseness 
of the little scales with whieh they are covered. These scales are 
generally of an nsli-like colour, gray, white, or palo-brown, and small 
patches of two or more of these tints form clouded markings. Dark 
markings are often produced by the want of these Rcales ou certain 
parts, the ground-colour of the body then showing itself. 

0. auhriroatria may lie taken as the type of this genus. It is about 
two-thirds of an inch in lcugth, of an elongate oval form, and of on 
ashy or white colour; the rostrum is thick, nearly as long ns the 
thorax, and furnished with three deep longitudinal furrows; the 
thorax is almost as wide as tho elytra at the base, and tapers towards 
the head ; there is a longitudinal pale line in the contre, which is 
bordered by two broad dark-brown patches; the rest of the thorax 
is pale, with the exception of a small brown patch ou each side; 
the olytra are of an ashy colour, and have two oblique V-shaped 
fascia; near the middle. 

This insect is common in various parts of Knghuid, and seems 
more particularly to frequent chalky and sandy situations; it is 
somctiuu'H found on nettles and thistles, and often crawling ou barren 
sand-hills near the sea-side. Three or four other species are also 
found iti this country. V. uibidoaua is very common in some parts 
of Hampshire, and nearly resembles the one ahovo described, 
but may be at oueo distinguished by tho absence of the sulci on 
the snout or rostrum: tho scales in this species are not unfru- 
queutly led. 

CLK'FTIOUS, a genus of Fishes, belonging to the section Acttn- 
thoptrryijii and family Eabnihe. C. yenisara is the only species, and 
is from the Antilles, it has tho following generic characters: — 
Head obtuse; mouth protractile; teeth ininutu, barely perceptible to 
the touch; body elongate, lateral line uninterrupted; dorsal and 
anal fins eovercil with scales nearly to their outer margins. 

GLE'lil ILK {Tillidir, Leach), a family of Coleopterous insects of 
the section Malarodrrmi. It has the following characters; —Palpi 
generally clavate ; mandibles dentuted internally ; penultimate joint 
of the tarsi bilobate ; antenna; more or less serrated or terminated 
by a club; body generally cylindrical and pulieacent; hea l and thorax 
narrower than the abdomen; eyes emargiuated. Most of these insects 
are found on flowers and some on old trees. The larva- of those which 
iii-e known are carnivorous. 

The principal genera included in this family are -Cylindrua, Till h#, 
J'riuma, A.rina, Eurypus, Tluinaaiinua, Upilua, Clerua, Necrubiu, and 
Enop/lum. 

Ch i na is thus characterised;—Maxillary palpi with the teriuiual 
joint thicker than tho rest, compressed, broadest at the apex, and 
truncated ; labial palpi with the terminal joint securiform ; antenna; 
with the basal joint rather long, the seven following short, the three 
terminal joints forming a compressed knob of tho form of a reversed 
triangle ; tarsi exhibiting only four distinct joints. 

Two speeies of this laiaiitiful genus (C. apiariua and C. alreanua) 
are natives of this country, hut they are here of rare occurrence, 
though in Germany, France, anil Italy they are common, and are 
found on the flowers of umbelliferous plants. 

V. apiariua varies from one-half to two-thirds of an inch in length, 
and is very thickly covered with hairs ; it is blue; the elytra are rod, 
anil have three blue fascia;, one of which is at tho apex. 

The larva of this species feeds u{x>n those of the common hive-bee, 
anil is sometimes very destructive to hives. 

0. alveariua very much resembles the species just described, differ¬ 
ing chiefly in liaviug a blue spot in the region of tho scutelluin in 
addition to the three blue fascia; on the elytra; its larva; feed upon 
those of the mason-bees. 

CLERUS. [Ci.euidik] 

CLTMA (ITEMS. [Cebthiadas.] 

CLINKSTONE, a grayish blue Hock, consisting principally of 
Felspar. It passes gradually into gray Basalt, but is distinguished 
from that rock by its lower specific gravity. When struck with a 
hummer it rings like iron. It is frequent in volcanic districts. It is 
also called Phonolite. 

CLINTONITE ( Seybertite, Xantliophyllilt (?), Holmeritc), a Mineral 
which occurs crystallised and in imperfectly crystallised masses. Its 
primary form is an oblique rhombic prism. Cleavage imperfect. 
Colour coppci-red, reddish brown, yellowish brown, and reddish 
white; streak yellowish gray. Hardness 4'5. Lustre metallic and 
metallic pearly. Translucent to opaque. In thin lamina; sometimes 
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transparent. Specific gravity 3-OilS. Found at Amity, Orange 
County,'New York. Analysis by Ciomson 
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CLI'NCS, a genus of Fishes belonging to tho section Aranlhop- 
leryyii and family liubioidir. It forms one of the sub divisions of the 
Ulennics, the species of which may be distinguished by their having 
several ranges of short pointed teeth, the teeth of tho external range 
lieing the largest. The dorsal fin is either continuous and even, or, 
in some, with tho anterior rays separated from the posterior by an 
emargiuation. Like the true lileimies, these fishes have small fim¬ 
briated appendages over the eyes. 

CLIO. fUl.ioNin.K.] 

CLllVN IO.-E, the Olio Tribe, a family of Naked Marine MoHuara, 
placed by Cuvier as the first of his class Pterupoila. Lamarck also 
arranges them under the Pteropods, which he makes an onler, but 
gives them a situation immediately after tho i/yahridie. J)e Hlaiuville 
unites the. Ple.ro/ioda and Gaatropotla of Cuvier in one class Para- 
cephalophora, under which tho Plrropoda form an order with the 
name of A porobranrhiala, which is divided into two families; the 
first, Thecoatmiala, being provided with a shell, anil the second, 
(iymnoaomata, comprising those l’teropods which have none. Hang 
follows this last arrangement, still retaining Cuvier’s term 'Pleropoda, 
hut not rejecting Pc BlainviUa’s, and making tho species of Clio of 
F<?russac synonymous with the (iijranotomala of Pe Hlaiuville, and the 
second family of the class Plf.ro/uida. 

(,';/innoauuiii’it. Huily of an elongated form, sub-conical, completely 
naked : two bundles of tentacular suckers at the mouth ; no tooth 
ill the upper lip ; a small lingual plate bristled with spines. 

Rang thus defines tho family Animal with the head distinct; no 
intermediate lobe, but one or more fleshy appendages in place of it; 
a muscular envelope or mantle. 

Clio ( Ctione , Pallas). Body free, naked, more or less elongated, a 
little depressed, attenuated abaft (amiuci en arrii-i-e), without any 
other fins than the lateral iqqieudagos. Head very distinct, provided 
witli six long retractile tentacula, divided into two groups of three 
each, and capable of being entirely concealed in a species of prepuco 
bearing a small teutaculum on its external side. Mouth entirely 
terminal and vertical. Eyes sessile, nearly supernal. A sort of 
sucker nr rudiment of a foot under tho neck, betweeu tho roots of the 
fins. Vent and termination of the generative iqqiai-atus in a single 
tubercle, situated at the right side of the neck, at the junction of the 
fill with trunk. Organs of respiration (.'). 

a. Species whoso tentacula are well known. 

Of these, C. burialia and C. auatrulia will servo as examples. The 
former, which appears to bo tho same with C. Umar inn of Fhipps, 
0. reluaa of Fabrieius, and Clione. papihonacca of l’ailas, is well-known 
to the whale-fishoi-B and others under the name of ‘ whale’s food.' 
The species swarms in the northern sous, mid iuiloed so plentiful ore 
thoy that they form a principal part of the fund of the whale bone 
whales. Captain (now Sir W. K.) Furry found it in great abundance 
in all parts of Baffin's Bay and Davis's Strait., in the neighlsiurhood 
of ice. (‘Supplement to Captain Parry’s first Voyage.') Captain 
James Itoss observes that it is very numerous in most parts of the 
Arctic Ocean, but less abundant in Regent's Inlet and the Gulf of 
Boothia. When the weather is calm, they come in myriads to the sur¬ 
face for the purpose of respiration; hut scarcely have they readied it 
when they again precipitate themselves towards the bottom. Cuvier, 
who gives this account of their habits, adds, that the sea is so glutted 
with them in certain seasons, that the whales, so to s|K-ak, cannot open 
their mouths without ingulphiug thousands of these small mollusks - 

Integument, a delicate deini-transparunt soft skin, which covets 
second tunic. This lust is thicker, and presents longitudinal anil ver 
sensible muscular fibres, which come from two principal bundles 
attached to the sides of the neck. The effect of these fibres must bo 
to shorten the general envelope of the body, and Ur approximate its 
form to a spherical shape. Cuvier, who gives tho above description, 
adds, that he knowB not with what the iutorral between this fleshy 
tunic and the moss of tho viscera is filled in the living state; but 
observes that it is certain that these do not occupy the half of the 
area which the tunic incloses; and conjectures that there may be a 
liquor diffused there, or pcrha(>s only a quantity of air which the 
animal can compress at pleasure when it would sink iii^he water, and 
dilate when it would rise. 

The mouth is between the bases of the two tubercles of the head. 
Below it are two triangular tentacula, which form, as it were, two 
small wings between tho two largo ones. The o|ieniug of the mouth 
is triangular; and within are seen some longitudinal wrinkles, which 
Fallas and Fabrieius appear to have taken for teeth, but which have 
no hardness, and are entirely fleshy > The viscera are connected by 
vessels and cellulusities which unite tneiu in a small packet situated 
near the neck. The liver covers tho greatest part of them, with the 
exception of an angle which is occupied by the testicle and ovary. 
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The oesophagus, of a fair length, descends from the mouth through 
the neck, and is dilated into a stomach towards the bottom of the 
mass. Thence the intestinal canal, after having made one fold, pro¬ 
ceeds diroctly to the veut, situated under the gill of the left side. The 
liver is composed of many lobes and lobules, and envelops the 
stomach and a great part of the intestinal canal Two long and 
straight salivary glands float at the sides of the oesophagus; their 
excretory ducts are inserted in the mouth. (Cuvier.) 



Clio borealis. 

Fig. 1, view of the book; a, the body; 4, the viscera, seen '^trough the 
common Integuments; e, c, the tubercles of the head, and tho holes wherein the 
three tentaculn on euch side ore withdrawn; d , if, gills anil tins. Fig. 2, 
the some, view of the belly; a, e, d, Indicate tlic same part* as in fig. I ; 

e, the two tentaciila placed before tho mouth. Fig. 3, e, if, indicate the same 
parts H*ln, the two former figure*; /, /, tho external tunic or skin ; g, g, the 
Internal tunic or fleshy panuicle; A, A, tho principle bundles of its fibre*; 

f, the mass of viscera; m, the princlpul vein of the giUs. 


Ths brain consists of two lobes placed at the origin of the usho- 
phagus. From each of these springs a small filament, which swells 
Into a large ganglion that unites itself to its correspondent utader the 
oesophagus. These two ganglions give out each their filaments to the 
neighbouring parts. Two of these filaments, one on each side, swell 
again into ganglions, which, uniting together by a new filament that 
traverses upon the oesophagus, form there a second collar joined to 
the first beueath ; they give out a filament, which is twice swollen or 
knotted, and it is from these small knots of medullary matter that 
tiie different nerves arise. No eye oould he perceived, nor any par¬ 
ticular organ of the external senses, except the common and general 
organ of toueh. (Cuvier.) 

Each gill gives off a vein, which, uniting to its correspondent in the 


shape of a Y, forms the trunk which reaches tho heart. This last, 
situated in its pericardium on tho left side of the mass of viscera, 
gives out, doubtless, arterios for the whole body, but they could not 
be followed out. (Cuvier.) _ 

In the reproductive organs theyveiydsuah resemble tho Gastro¬ 
pods, and unite, like them, t^e two sexes. The ovary gives off a 
delicate and Bhort oviduct, which reaches the testicle. This lust, 
which at its origin resembles a caecum, lessens by degrees into a de¬ 
ferent canal, and terminates at a small round purse, which fills the 
left tubercle of the head, and has its exit near tho neck. It is unde- 
' termiued whether the straight and firm part whieh terminates tho 
i deferent canal is the male organ, or whether that organ is hidden in 
the small purse above noticed. At the side of this purse is another 
oblong one, analogous to that which is termed the bladder (ia vessie) 
iu tho ordinary Gastropods. (Cuvier.) 

Dr. Leach says, “ In 1811, during a tour made by me to the Orkneys 
with some friends, I observed on the rocks on that side of the Isle of 
Staffa, several inutilatod specimens of thiB animal. Tho three previous 
days had been extremely Btormy so as to confine us to the isle of 
Colullsa. Some days afterwards I borrowed from a fisherman a large 
shrimp-net, and on rowing along the coast of Mull when the sea was 
calm, after maty vain efforts, 1 was at last enabled to catch one of 
them alive.” This specimen is now in the British Museum ; others 
are in the Museum of the Royal College of Surgeons. 

The figures and description abovo given (Cuvier's) are taken from an 
individual whieh had its teutacula, &c., withdrawn. 

jS. Species without teutacula (?), and whoso cophalic enlargement (ronflo- 
ment) is separated from the trunfe by a sort of narrow and very 
distinct thorax. (Genus, Cliodites of Quoy and Gaimard.) 
Example, Clio (Cliodites) caducous. De Blainville observes that this 
species is too incompletely known to allow of a satisfactory conclu¬ 
sion as to what it is ; and he even thinks that it may he identical with 
the C. australis of Bruguiferes. 

Pncumodermon. —Animal oblong, sub-cylindrical, divided into two 
very distinct parts, the anterior conical, the posterior oval. The fins 
placed near the separation of these two parts, and presenting between 
them, and on the ventral side, a small membranous appendage. Mouth 
at tho extremity of a sort of retractile proboscis, having, at its base, 
two bundles of teutacula, each terminated by a small disc or sucker. 
Gills situated at the posterior pari; of the body, and disposed some¬ 
what in the form of two C's placed baok to back, DC, and separated 
by two small bars. Vent on the right, ^and a little anterior to tho 
gills. Orifice of the organs, of generation in pfmfaunion tubercle, 
situated at the root of the fin of the right side. 

P. Peronii. This is about an inch in length, and was discovered iu 
the Atlantic Ocean by Pdron. The genus was established by Cuvier. 
De Blainville founded bis character upon many well-preserved indi¬ 
viduals brought homo by Messrs. Quoy and Gaimard from the expedi¬ 
tion under Captaitt Freycinet, and gives Australasia as tho locality of 
the species. » 
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